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l i s t  l i k e  a l l  schools in  Greece, ha.ve no s p e c ia l

names, bu t a re  simply enumerated.

HUSO Her M aje s ty 's  S ta t io n a ry  O ffice .

HMI

APU

Her M ajes ty 's  In sp ec to rs

Assessment of Performance Unit,

T Th I

D P .

N ote

B ru n e r 's  book; T om rds ^  H ieory o f  In s tr u c tio n

B ru n e r 's  book: D ia d ika sia  t i s  P edias.
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r e f e r r in g  to  te a c h e rs ,  whereas h e  in  re fe rence  
to p u p i ls .

IV



TABLE OF CONTENTS

Acknowledgements I I I

G lossary  IV

Chapter I :  In tro d u c t io n  - Aims and O bjec tives  of the Study 1

Chapter I I ;  R ela ted  Research 7

Chapter I I I ;  Design and O rg an isa t io n  of the Study 80

Chapter IV; P re s e n ta t io n  of the  F indings 128

Chapter V; D iscuss ion  of the F ind ings  204

Chapter VI; Conclusion 292

B ibliography 31:3

Appendix. A 

Appendix. B 

Appendix. C

y



CHAPTER I

Introduction. - Aims and objectives of the study.



The two World Wars, a t  the o u tse t  of t h i s  cen tury , gave r i s e  to  
r a d ic a l  s o c io lo g ic a l  r e c l a s s i f i c a t i o n s ,  c rea ted  new needs and 
promoted the p ro g ress  of technology. The new needs and demands 
of s o c ie ty  a f fe c te d  in  t h e i r  tu rn  the educa tiona l m a tte rs  in  
most c o u n tr ie s  and d ic ta te d  the  need fo r  innovation  in  educa
tion . Thus, the philosophy underly ing  primary education  changed 
slowly but r a d ic a l ly .  I t  had been fo r  the most p a r t  a u t h o r i t a 
t iv e  and t o t a l l y  in s t r u c t i v e  ignoring  the c h i ld ,  h i s  needs, 
p e c u l i a r i t i e s  or wishes and g ra d u a lly ,  i t  became p ro g ress iv e  
w ith  a deep re sp e c t  fo r  the c h i ld ,  who t̂tss p laced a t  the cen tre  
of the ed u ca tio n a l  p rocess . The importance of experience and 
environment on lea rn in g  were recognized and s t r e s s e d  by many 
educa t  i  o n a l i s t s .

Developmental psychology a lso  f lo u r ish e d  in f lu en c in g  prim ary 
education  and the development of the primary curriculum. The 
work of P iag e t  and Bruner which focused on the understanding  of 
the ev o lu t io n  of the c h i l d ' s  thought p rocesses  recognized the 
uniqueness of each in d iv id u a l  c h i l d 's  co g n it iv e  development, and 
i t  provided a s tag e  theory  th a t  the a c q u i s i t io n  of concepts does 
not occur s im ultaneously  and in  an id e n t i c a l  way fo r  a l l  c h i l 
dren  of the same chrono log ica l  age .

À n a tu r a l  consequence of those changes in  primary education  and 
the ev o lu t io n  of the  theory  of Mathematics was an etgually r a d i 
ca l  change in  the con ten t of the  mathematical sy lla b u se s  as  w ell 
as  the  teach ing  methods employed in  primary schools. The c h i ld -  
cen tred  ed u ca tio n a l approach which in troduced the n o t io n  of 
in d iv id u a l  d i f f e r e n c e s  in  a b i l i t y ,  needs and i n t e r e s t s  con
t r ib u te d  to  the a b o l i t i o n  of the  assumption th a t  every ch i ld  was 
capable of m iderstanding  every su b jec t  to which he was exposed.

Curriculum makers were deep ly  in fluenced  by P i a g e t 's  views con
cerning the v a r io u s  ways and speed each ch ild  needs in  passing  
through the g radua l s tag e s  of co gn it ive  development, and the



time each in d iv id u a l  takes  in  order to  acq u ire  and conserve 
ma theme, t i c a l  c one ep ts .

Brimer a l s o  drew a t t e n t i o n  to  the ex is ten ce  of i n i  i  vidua 1 
d i f f e r e n c e s  and t h e i r  importance to  the planning of Mathematics 
teaching . He argued th a t  in d iv id u a l  d i f f e re n c e s  " e x is t  in  mas
s iv e  degree -  in  the ex ten t  to  which c h i ld re n  have prob lem -so lv
ing p r e - d i s p o s i t io n s ,  in  the degree of th e i r  i n t e r e s t ,  in  the 
s k i l l s  th a t  they  b r ing  to  any concrete  ta sk ,  in  t h e i r  p re fe r re d  
mode of re p re se n t in g  th in g s ,  in  t h e i r  a b i l i t y  to  move e a s i ly  
through any p a r t i c u l a r  sequence and in  the degree to  which they  
a re  i n i t i a l l y  dependent upon e x t r in s i c  reinforcem ent from the 
teacher .  The f a c t  of in d iv id u a l  d i f f e re n c e s  argues fo r  p l u r a l 
ism and fo r  an  en ligh tened  opportunism in  the m a te r ia ls  and 
methods of i n s t r u e 1 1 on. " (Brimer, 1966, TThPp. 71).

According to  the  new p h ilo so p h ic a l  and psycho log ica l p e rsp ec 
t iv e s  concerning education , in  g en e ra l ,  and the teach ing  methods 
and le a rn in g  p ro c e sse s ,  in  p a r t i c u l a r ,  the Mathematics c u r r ic u 
lum should be so designed as  to  allow  p u p i ls  to proceed acco rd 
ing to  t h e i r  p e rso n a l a b i l i t i e s ,  and so reach the  same goa l,  
only by fo llow ing d i f f e r e n t  paths.

N a tu ra l ly ,  t h i s  change in  primary education  on the  one hand, an l  
in  the teach ing  of Mathematics on the o th e r ,  d id  no t occur w ith 
out being challenged  and sev e re ly  c r i t i c i z e d  from time to  time. 
Furthermore, i t  ims no t re a l iz e d  s im ultaneously  or to  the same 
degree in  the  v a r io u s  co u n tr ie s .  Thus, while in  England the  new 
p ro g re s s iv e  th e o r ie s  found f e r t i l e  f i e ld s ,  and i t s  primary edu
c a t io n ,  as  w ell a s  curricu lum  development, received  a boost,  
e s p e c ia l ly  a f t e r  the p u b l ic a t io n  of the Plowden Report, in  
Greece, the  s i t u a t i o n  in  the corresponding a re a s  cha.nged very  
l i t t l e .  The s o c io lo g ic a l ,  bu t mainly p o l i t i c a l  s i t u a t i o n  which 
p re v a i le d  in  Greece a f t e r  the Second World War did  not favour 
any p ro g re s s iv e  or irm ovative schemes. A re fe ren ce  to  the l i t 
e r a tu re  concerning the  changes th a t  occurred in  primary edu
c a t io n ,  and p a r t i c u l a r l y  in  Mathematics' teaching  and lea rn in g  
during  the l a s t  decades i s  attem pted in  chap ter  I I  of t h i s  th e -



s i s  À b r ie f  account of the evo lu tio n  of primary education  in  
the l a s t  y ea rs  in  England, as  well a s  in  Greece, i s  given in  the 
same cha.pter.

The f a c t  th a t  educa tiona l m atte rs  in  Greece had been stagnan t 
fo r  yea rs  i n t e n s i f i e d  my persona l d e s i r e  to  a t te n d ,  as  a Mathe
m atics s p e c i a l i s t ,  a p o s t-g rad u a te  course in  prim ary education 
in  England. Thus the p rog ress iv e  th e o r ie s  I had only go t to  know 
through books, were seen being put in to  p r a c t i c e  in s id e  an 
"open" ed u ca t io n a l  system. This i s  how I came to  en ro l in  a 
p o s t-g ra d u a te  c e r t i f i c a t e  course in  Education a t  L e ic e s te r  Uni
v e r s i t y ,  in  1981-82. During my p r a c t i c a l  experience in  a numt*er 
of schoo ls , I  became fa m il ia r  w ith  se v e ra l  of the  most commonly 
employed E ng lish  mathematical p r o je c t s ,  which, as  my experience 
taught me, compared w ith  Greek educa tiona l s tan d a rd s ,  would seem 
very  p ro g re s s iv e ,  allowing conside rab le  freedom to  both  p u p i ls  
and teach e rs .  I t  was a r e a l  cha llenge , th e r e fo re ,  to a ttem pt 
the a p p l i c a t io n  of a re sea rch  programme, the main purpose of 
which would be to  examine the p o s s i b i l i t i e s  of success  an En
g l i s h  p r o je c t  of Mathematics might have in  the Greek primary 
school. Thus, the  p re sen t  re sea rch  was decided upon. At the 
time the  re se a rc h  was being planned, c le a r  re fo rm ative  a t t i t u d e s  
began to be form ulated in  the Greek primary education  a rea ,
which had been s t r i c t l y  t r a d i t i o n a l  up to  th a t  time. The
p ro sp ec ts  then  seemed favourable  fo r  the in t ro d u c t io n  of a more 
f l e x ib l e ,  card-based  in d iv id u a l iz e d  programme of Mathematics in  
a number of Greek primary schools.

At th a t  time, a good number of E nglish  schools employed SMP 7-13 
fo r  Mathematics teach ing . Impressed by the programme's success 
in  England, I  decided to  use i t s  f i r s t  u n i t  fo r  second c la s s  
p u p i ls  (7-8 y ea rs  o ld ) ,  in  a number of Greek prim ary schools. 
The aim of the  re sea rch  was to  explore the a p p l i c a b i l i t y  of the 
p r o je c t  in  the  p re se n t  Greek prim ary educa tiona l  system. The 
changes i t  would n e c e s s i t a t e  e i th e r  to  the p r o je c t  i t s e l f  or to
the teach ing  of Mathematics in  Greece would a lso  be examined.
Furthermore, the  c h i ld r e n 's  re a c t io n s  to  the innova tive  approach 
and t h e i r  p ro g re s s ,  as well as  the a t t i t u d e s  of te ach e rs  and



p a re n ts  towards the  teach ing  methods and s t r a t e g i e s  could be ob
served. The procedure followed during  the  a p p l ic a t io n  of the 
re sea rch  i s  d escribed  in  chapter  I I I .

Throughout the  a p p l ic a t io n  of the s tudy d i f f i c u l t i e s  stemmed 
from, e i th e r  the  Greek school environment and fu n c tio n ,  or from 
the p ro je c t  i t s e l f .  Also, the c h i ld re n  who p a r t i c ip a te d  in  the 
in v e s t ig a t io n  were confronted w ith  d i f f i c u l t i e s  mainly o r i g i 
n a tin g  from the  way the var ious  mathematical concepts were p r e 
sented through the  use of the cards. The p u p i l s ’ p rogress  was 
measured by the use of a numtier of t e s t s ;  the  r e a c t io n s ,  as  
well as  the  a s p e c ts  of the teach ers  and p a re n ts  involved in  the 
re sea rch  towards the in troduced innovation  were recorded through 
the use of q u e s tio n n a ire s .  The f in d in g s  y ie lded  by both the 
q u e s t io n n a ire s  and the g iven t e s t s  a re  d iscussed  in  chapter IV.

The f i e l d  work of the p re se n t  study ?̂a.s by n e c e s s i ty  very lim
i te d .  The f a c t  th a t  the resea rch  was conducted by one person 
only, w ithout any co n tro l  group, d ic ta te d  the  choice of a small 
sample and only one c i t y  of the country. Since, on the one 
hand, the sample was very  small and on the o th e r ,  the c h ild re n  
were taught s im ultaneously  through bo th  the  SUP cards and t h e i r  
Greek manual, no d e f i n i t e  conclusions could be drawn concerning 
the p o s i t iv e  in f lu en c e  of the  p r o je c t  on the c h i ld r e n 's  
p rog ress .  The r e s u l t s  of the t e s t s ,  however, and a comparison 
of the p r e -  and p o s t - t e s t  data, allow s the form ula tion  of c e r t a in  
suggestions  regard ing  the  r e l a t i o n  between the card-based teach 
ing of Mathematics and the p rogress  achieved by the c h i ld re n  of 
a l l  th re e  schools  involved in  the research .

A d is c u s s io n  of the d a ta  drawn from the a t t a i im e n t  t e s t s ,  a s  
well as  from the  to p ic s  th a t  proved to  be most d i f f i c u l t  fo r  the  
m a jo r i ty  of the  ch i ld re n ,  and of b o y s /g i r l s  s e p a ra te ly  i s  a t 
tempted in  ch ap te r  Y. In  the same ch ap te r ,  the p u p i l s '  a t t i 
tudes to  the p r o je c t  and the te ach e rs  and p a re n ts '  comments on 
the teach ing  m a te r ia l  and method a re  desc rib ed  and d iscussed . 
Moreover, con tinu ing  in  the same ch ap te r ,  a f t e r  d iscu ss in g  the 
p o s s i b i l i t i e s  of apply ing  SMP in  the Greek prim ary school, sev
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e ra l  suggestions  a re  o ffe red  regard ing  the way in  which i t  could 
or would be in troduced in  schools of d i f f e r e n t  a re a s  - namely 
r u r a l ,  working and urban - of the country.

Of course, the p re se n t  re sea rch  does not p ro fe s s  to  be anything 
but an e x p lo ra t io n  of the  f i e ld  c a l le d  Mathematics teaching  in  
primary schools , a p re l im in a ry  in v e s t ig a t io n  of a la rg e  s c a le ,  
ex tens ive  and more system atic  re sea rch  th a t  could be c a r r ie d  out 
by a group of ex p e r ts  in  many and var ious  p a r t s  of Greece. Nev
e r th e le s s ,  the s p e c i f ic  re sea rch  o f fe r s  the  chance to  except 
c e r t a in  so lu t io n s  th a t  i n i t i a l l y  had been considered workable, 
to  form views about c e r t a in  p o s s i b i l i t i e s ,  so th a t  the most- 
a p p ro p r ia te  and promising procedure fo r  the suggested inno^mtion 
could be followed in  the fu tu re .  The conclusions drawn from the 
a p p l ic a t io n  of the re sea rch ,  along w ith  the p roposa ls  fo r  a f u r 
th e r  pursuance of the  p a r t i c u la r  i s s u e ,  and fo r  the changes th a t  
might be attem pted in  both  the  Greek educa tiona l system and the 
p ro je c t  i t s e l f  a re  formulated and p resen ted  in  chap ter  VI

I t  was hoped th a t  t h i s  in v e s t ig a t io n  would y ie ld  some in d ic a 
t io n s  a s  to the p ro sp ec ts  which an English  in d iv id u a l iz e d ,  card -  
based Mathematics system would have in  the Greek prim ary school 
under the e x is t in g  educa tiona l co n d it io n s ,  and to  what degree 
c h i ld re n  of d i f f e r e n t  a b i l i t i e s  and from d i f f e r e n t  so c io -eco 
nomic backgrounds would b e n e f i t  from such an innovation. Were 
t h i s  t'^rpe of in fo rm ation  a v a i la b le  to  d e c is io n  makers and c u r
riculum  p lan n ers ,  i t  would be hoped th a t  a more p ro g ress iv e ,  
f l e x ib l e  and promising mathematical programme fo r  c h i ld re n  could 
be designed and c a r r ie d  out su c c e s s fu l ly  in  Greek prim ary 
schools.
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AN EXAMINATION OF THE EVOLUTION OF THE ENGLISH AND GREEK 
PRIMARY EDUCATION SYSTEMS.

In the  yea rs  a f t e r  the  Second World War, many changes, mainly 
te c h n o lo g ic a l  and s o c io lo g ic a l  occurredI which transformed the 
scene in  the Western c o u n tr ie s .  Communication among people of 
the same, as  w ell a s  d i f f e r e n t  co u n tr ie s  was f a c i l i t a t e d  by the 
m odernization  of the  means of t ra n sp o r t  and t h i s ,  along w ith the 
f lo u r is h in g  of the  mass media, promoted the communication of 
id eas ,  b e l i e f s  and c u l tu re .

P l u r a l i s t i c  s o c i e t i e s  which n u rtu red  a v a r i e ty  of c u l tu re s ,  
r e l ig io n s ,  a t t i t u d e s  and freedom to express themselves were 
bound to  promote a v a r i e ty  of educa tiona l systems as  w ell. 
A u th o r ita r ian ism , and word in s t r u c t io n  in  schools gave way to  
lea rn in g  s i t u a t i o n s  based on coopera tion  and a c t iv e  p a r t i c i p a 
tion . New ed u c a tio n a l  th e o r ie s  were developed, th e o r ie s  th a t  
r e - e \^ lu a te d  the te ach e r  - p u p i l ,  p u p il  - school r e la t io n s h ip s  
an l  in troduced  new teach ing  methods and a t t i t u d e s  th a t  brought 
about a r e v o lu t io n  in  the  h i s to r y  of primary education. Notions 
such as  "le a rn in g  through experience ,"  re sp ec t  of c h i ld r e n 's  i n 
d iv id u a l  d i f f e r e n c e s  arid needs,"  "education fo r  to d a y 's  c h i ld re n  
and tomorrow's a d u l t s "  were heard fo r  the f i r s t  time a n l  c a l le d  
t r a d i t i o n a l  schooling  in to  question . The prim ary school scene 
changed no t only  in  i t s  p h y s ica l  environment, b u t ,  most impor
ta n t ly ,  in  i t s  underly ing  philosophy. The t r a d i t i o n a l  educa
t io n a l  models, l a r g e ly  based on P l a t o 's  and A r i s t o t l e ' s  p h i lo so 
ph ies  s t a r t e d  to  fade in  favour of a p ro g ress iv e  model deeply  
in fluenced  by the  id eas  of Rousseau and the th e o r ie s  of Dewey.  2 
Educators , such a s  F roebe l,  P e s ta lo z z i  and M ontessori had proba
b ly  been in flu en ced  by Rousseau 's  ideas  and in  tu rn  t h e i r  educa
t io n a l  p r a c t i c e s ,  bo th  th e o r e t ic a l  and p r a c t i c a l  had been t r a n s 
fe r re d  through t h e i r  own ideas . Developmental psychology wa.s 
e lab o ra ted  by P ia g e t  and Bruner w ith  a view of a re a p p ra is a l  of 
the prim ary school curricu lum  and the teaching  methods used. 
Theory and p r a c t i c e  were bridged when theory  T*?a.s pu t to  p r a c t ic e



and problems, d i f f i c u l t i e s  or ga ins  were id e n t i f i e d  and s e r i 
ously  examined, so th a t  th e o r ie s  were enriched  and improved. 
Subject or know ledge-centred, education  was g ra d u a l ly  modified, 
a t  l e a s t  fo r  the la r g e r  p a r t  of the school curricu lum  and a more 
c h i ld -c e n tre d ,  p ro g re s s iv e  type of schooling %ms e s ta b l is h e d  in  
prim ary schools  of many c o u n tr ie s .

Of course , these  changes were not r e a l iz e d  in  a day. I t  took a 
lo t  of time, e f f o r t  and s tru g g le  to accomplish them and n a tu 
r a l l y ,  they  were not accepted  in  a l l  c o u n tr ie s  egua.lly r e a d i ly ,  
to the same degree or in  the same form. Thus, fo r  example, 
while in  England the c h i ld -c e n tre d  philosophy permeated through 
the prim ary educa tion  curricu lum , as e a r ly  as  the  n in e te e n  twen
t i e s ,  in  Greece, the philosophy underly ing  the prim ary education  
curricu lum  i s  s t i l l  s u b je c t-c e n tre d .  Only r e c e n t ly ,  a tendency 
has begun to  be form ulated towards a c h i ld -c e n tre d  primary edu
c a t io n ,  n e v e r th e le s s ,  i t  s t i l l  employs a s u b je c t-o r ie n te d  c u r
riculum.

Before a p p re c ia t in g  the  reasons d ic t a t in g  the a p p l ic a t io n  of an 
in d iv id u a l iz e d  approach in  lia.them atics  teach ing  ( i f ,  th a t  i s ,  
the va lue  of iid iv idua. 1 i z a t i o n  i s  accepted a p r i o r i ) ,  i t  i s  
judged n ecessa ry  to  r e f e r  very  b r i e f l y  to the f a c t s  which s ta id  
out as  lardmarks in  the h i s to r y  of primary education  evo lu tio n  
in  both  England and Greece. This concise , h i s t o r i c a l  account 
aims a t  o u t l in in g  the t r a d i t i o n a l ,  conserva tive  tre n d s  p r e v a i l 
ing a id  a f f e c t in g  prim ary education  in  the two c o u n tr ie s .  The 
tendenc ies ,  re fo rm a tio n s ,  r e a c t io n s  and s t ru g g le s  involved in  
the e v o lu t io n  of prim ary education  might provide an in s ig h t  in to  
the s p i r i t  and a t t i t u d e s  p re v a i l in g  today and the  p ro sp ec ts  be
ing c rea ted  in  the prim ary education  se c to r .  Such a d isc u s s io n  
would answer the  q u es tio n  posed a t  the beginning , under which 
co n d it io n s  an in d iv id u a l iz e d  scheme of work th a t  ims in troduced 
and accepted in to  a la rg e  number of schools in  England could - 
i f  i t  were c h a ra c te r iz e d  a s  a p p l ic a b le  - be a p p lied  in  Greece.



a . The E n g lis h  exam ple:

By the  p u b l ic a t io n  of the  F ducaiion  Acé of 1918 the p ress in g  
need of a r e o rg a n iz a t io n  of the schooling o ffe red  to  c h i ld re n  up 
to  e leven  yea rs  of age was brought to the  a t t e n t i o n  of educators  
and o th e rs  i n t e r e s t e d  in  educa tio n a l m a tte rs .  Education became 
compulsory up to the age of fourteen . From then onwards, a t t e n 
t io n  would be co n tinuously  d i re c te d  to  the  education  of young 
c h i ld re n  up to  the  age of e leven  as  the upper age of e leven  
seemed to be the most s u i t a b le  age th a t  could mark the  d iv i s io n  
of education  between the " jun io r"  and "sen ior"  s e c to rs .

Eight y ea rs  l a t e r ,  in  1926, the f i r s t  I^sdo¥ P eport (Report on 
the Education of Adolescent) s e t  out an ed u ca tio n a l scheme a c 
cording to  which prim ary education  should f i n i s h  a t  the  age of 
11+ when the  second s tag e  of education  should s t a r t .  For sev
e r a l  p u p i l s ,  th e re  T-Ta.s p ro v is io n  fo r  a p o s t-p r im ary  s ta g e ,  which 
normally  f in ish e d  a t  the  age of 14+ or 15+ but in  c e r t a in  cases 
went on to the age of 16 +, IS or even 19.

In  1931, the  C o n su lta tiv e  Com m ittee d ea l in g  w ith  the  primary 
school ( th e  Hadow Report) conceived a v i s io n  of prim ary educa
t io n  and the ro le  of school. I t  s t r e s s e d  the importance of 
" a c t i v i t y  and experience" and considered prim ary education  as  
having a c h a ra c te r  of i t s  oi'Tn. I t  envisaged i t  no t as  an  i n 
te r lu d e  between in fa n t  school and the l a t e r  s ta g e s  of schooling 
and i t  argued th a t  i t s  ev a lu a t io n  should no t be based on i t s  e f 
f ic ie n c y  to  p repare  c h i ld re n  to  proceed to  the  next s tag e  of ed
uca tion . I t  a l s o  s ta t e d  th a t  the  main concern of the  prim ary 
se c to r  should be to c a te r  fo r  c h i ld re n  while they were s t i l l  
c h i ld re n ;  in  t h i s  way, i t  would "best serve  t h e i r  fu tu re  by a 
s in g le  minded dev o tio n  to  t h e i r  needs in  the  p r e s e n t ,  "3 as  the 
im portant m atte r  i s  no t what c h i ld re n  w i l l  be, bu t what they 
a re .  Thus, a new scope fo r  the curriculum  ĵa.s c re a te d :

" I t  i s  not p r im a r i ly  a q u es tio n  of so planning  the  c u r r ic u 
lum, as  to  convey a minimum standard  of knowledge, in d i s -
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pensable  though knowledge i s ,  and necessa ry ,  as  i s  the d i s 
c ip l in e d  a p p l i c a t io n  by which alone knowledge can be a c 
quired . The e s s e n t i a l  p o in t  i s  th a t  any curricu lum , i f  i t  
IS not to  be p u re ly  a r b i t r a r y  and a r t i f i c i a l  must make use 
of c e r t a in  elements of experience , because they  a re  p a r t s  of 
the common l i f e  of ma.nkind. The aim of the school i s  to  i n 
troduce i t s  p u p i ls  to  such experiences in  an o rd e r ly  and i n 
t e l l i g e n t  manner, so as  to  develop t h e i r  in n a te  powers and 
to  aimken them to  the  b a s ic  i n t e r e s t s  of c iv i l i z e d  e x is 
tence. I f  the  school succeeds in  ach iev ing  th a t  aim, knowl
edge w i l l  be acqu ired  in  the  p rocess , no t indeed w ithout e f 
f o r t ,  bu t by an e f f o r t  whose value w i l l  be enhanced by the 
f a c t  t h a t  i t s  purpose and s ig n if ic a n c e  can be ap p rec ia ted  a t  
l e a s t  in  p a r t ,  by the  c h i ld re n  themselves.

The C o n su lta t iv e  Committee envisaged a im if ie d  curriculum  the 
d i f f e r e n t  s u b je c ts  of which would be commonly re le i^ .n t  to  the 
growth of c h i ld re n  and to  t h e i r  s tag es  of development. Each of 
the d i f f e r e n t  elements of the curriculum , they contend, in  Lan
guage, Mathematics, Geography, A rt, Environmental s tu d ie s ,  e t c . , 
occupies a sphere of d i f f e r e n t  s p e c ia l i z a t io n  and demands, d i f 
f e re n t  techn iques  of teach ing , but they  a l s o  note th a t  
"d ivergen t stream s sp ring  from a common source in  human ex
pe r ience . They d id  no t regard  the d i f f e r e n t  s u b je c ts  of the 
curriculum  as i s o la t e d  and independent one from an o th e r ,  but as 
c l a s s i f i c a t i o n s  of a. g e n e ra l  f i e l d  of knowledge which a re  not 
themselves an end, bu t  the means through which the c h i ld re n  sys
tem atize  the complex i n t e l l e c t u a l  dema.nids. Thus, the Committee 
formulated the  view th a t  each element of the  curriculum  should 
be considered as  a s e p a ra te  d i s c ip l i n e ,  but a t  the same time 
those experiences  th a t  included  and connected them a l l  should 
a lso  be s t r e s s e d .  They adm itted  th a t  c e r t a i n  s u b je c ts  of the 
curriculum , such as  read ing , w r i t in g  and a r i th m e t ic  requ ired  
re g u la r  p r a c t i c e ,  as  they  were of g re a t  importance to education , 
but they  im plied th a t  le a rn in g ,  in  g en e ra l ,  a s  w ell as  the a c 
q u i s i t i o n  of new knowledge had to  be motivated by the c h i ld r e n 's  
i n t e r e s t  and t h e i r  e x p lo ra t io n  of a p a r t i c u l a r  su b jec t .  They
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imagined the curricu lum  no t as  much a s  separa ted  compartments of 
knowledge to be tau g h t ,  but as  a c t i v i t i e s  to  be a ttem pted , expe
r ie n c e s  to be gained and i n t e r e s t s  to  be c rea ted . Although they 
accepted  the need fo r  d i f f e r e n t  school work, according to  the 
p la c e ,  a re a ,  or d i s t r i c t  in  which the  school m.s s i tu a te d ,  as 
w ell a s  according  to  i t s  n a tu r a l ,  s o c ia l  and c u l tu r a l  env iron
ment, n e v e r th e le s s ,  they  r e je c te d  the idea of the  e x is ten c e  of a 
sp e c ia l  curricu lum  fo r  r u r a l  schools.

They emphasized the need to  secure the c o n t in u i ty  of education  
and the c o n so lid a t io n  of good r e la t io n s h ip s  between teach e rs  of 
primary w ith  those  of in fa n t  school, on the one ha.nd and the 
secondary school, on the  o ther .  At the same time, however, they  
claimed th a t  each s tag e  of the educa tio n a l system should main
t a in  i t s  independence, so th a t  i t  was no t converted in to  a p re 
l im inary , p re p a ra to ry  s tag e  of the next. They regarded the p r i 
mary school as  im portant as  the secondary, so, they held the 
view, th a t  the  s iz e  and accommodation of the  primary classroom 
should no t be i n f e r i o r  to th a t  of the secondary school.

Keeping in  mind the  d iv i s io n  a t  the  age of 11+ (in troduced  by 
the f i r s t  Hadow R eport) ,  i t  was suggested th a t  a c l a s s i f i c a t i o n  
of c h i ld re n  accord ing  to  t h e i r  a b i l i t i e s  should be m aintained, 
so th a t  slow le a rn e r s  could rece iv e  immediate and e f f e c t iv e  
trea tm en t and s im ultaneously , the  b r ig h t  ones could proceed a c 
cording to  t h e i r  i n t e l l e c t u a l  cap ac ity .  They agreed w ith  the 
" t r i p l e  track"  system of o rg a n iz a t io n ,  according to which the 
p u p i ls  in  la rg e  schools  could be d iv ided  in to  th re e  groups, "A" 
fo r  the  very  b r ig h t  ones, "B" fo r  the average and "C" fo r  the 
re ta rd ed  provided an easy t r a n s f e r  could be secured from one 
group to  the o th e r  a s  soon as  c h i ld re n  of a group showed any im
provement.

Concerning the  exam ination system, the Committee suggested the 
implementation of in t e l l i g e n c e  t e s t s  (modelled by Binet-Simon 
S e r ie s ) ,  but fo r  c h i ld re n  leav ing  in fa n t  school t h e i r  school 
record should a l s o  be consu lted . In  r e l a t i o n  to  the c h i ld r e n 's



t r a n s i t i o n  from prim ary to  secondary school, the  Committee 
considered t h e i r  examination in  E ng lish  and A rithm etic  s u f f i 
c ie n t .  They drew a t t e n t i o n  to the f a c t ,  however, th a t  along 
w ith a s se s s in g  t h e i r  cap ac i ty ,  t h e i r  a t ta in m en t should be mea
sured , too.

The Hadow Report could be estim ated  as  a f r i e n d ly  move and a 
firm s tep  towards a more p ro g ress iv e  view of education. Nev
e r th e le s s ,  the balance  between the t r a d i t i o n a l  and p ro g re s s iv e  
methods was m ain ta ined , considering  the former v i t a l  fo r  c e r t a in  
a re a s  of the curricu lum  and being cau tio u s  a s  to  the  e f 
f e c t iv e n e ss  of the l a t t e r ,  s ince  they had no t been put y e t  
through se r io u s  e \% lua tion  and a n a ly s is .

In 1937, the lÈt^idhüok fo r  S u g g estio n s fo r  TeacherP  showed the 
r a t io n a le  of the  ju n io r  school, which w s  the  f i n a l  s tage  of
primary education  -  c h i ld re n  from seven to  1 1 + - and the aims of
which were the p ro v is io n  of an education  s u i t a b le  fo r  c h i ld re n  
of th a t  age and a l s o  t h e i r  p re p a ra t io n  fo r  the next s tage  of ed
ucation .

The philosophy underly ing  the Hadow Report, then, wa.s main
ta in ed ,  s in ce  i t  was s ta te d  th a t  the  main concern of the ju n io r
school should be to  provide p u p i ls  w ith  those  a c t i v i t i e s  th a t
b e s t  su i te d  t h e i r  s tag e  of development and t h e i r  i n t e r e s t  and 
which would o f fe r  them the m otiva tion  to  explore the var ious  
s u b je c ts  in  depth .

With the  E duca tion  A c t of 1944?, a M in is te r  of Education was ap
poin ted  who had the r e s p o n s ib i l i t y  to  e s t a b l i s h  an a p p ro p r ia te  
educa tio n a l  system, in  England and Wales. The M in is te r  held  the 
Local Educationa l A u th o r i t ie s  re sp o n s ib le ,  "under h is  c o n tro l  
and d i r e c t io n , "  fo r  the  execution  of the n a t io n a l  p o l ic y  in  edu
ca tio n . By the  1944 Education Act, the ro le  of a c e n t r a l  au
th o r i t y  was emphasized and the tendency to  e s t a b l i s h  a ra th e r  
c e n t ra l iz e d  system was made q u i te  obvious. I t  was then  th a t  
prim ary educa tion  w s  fo rm ally  e s ta b l ish e d  a s  the  f i r s t  of th re e

13



s tages  of education  - primary, secondary and h igher  - and the 
age of compulsory schooling ^ms to be from f iv e  to  f i f t e e n ,  w ith  
p ro v is io n  to be extended to  s ix te e n ,  when p r a c t ic a b le .

From then ommrds and u n t i l  1967 no sp e c ta c u la r  changes were 
w itnessed w ith in  the  primary se c to r .  The v a r io u s  t r a in in g  
schemes in troduced  and the re p o r ts  published  r e fe r r e d  mainly to  
secondary and t e r t i a r y  education. And in  1967, the Pe-
p o r i^ , a landmark in  the  development of prim ary education  in  
England, was published . This Report not only approved and p ro 
moted the p ro g re s s iv e  s p i r i t  of the Hadow Report, bu t i t  a l s o  
led English  prim ary education  «quickly and s t e a d i ly  towards 
g r e a te r  p ro g ress iv en ess .  The Plowden Report suggested the p a r t 
nersh ip  between p a re n ts  and school fo r  the eilucation  of young 
ch ild ren . P a ren ts  should be informed about what went on in  
t h e i r  c h i ld r e n 's  school, i t s  o rg an iza t io n ,  s iz e  of c la s s e s ,  aims 
and o b je c t iv e s ,  as  w ell as  t h e i r  c h i ld r e n 's  p rog ress .  They 
should a lso  be encouraged to  v i s i t  the school, meet the teach e rs  
and he lp , i f  they were w il l in g  arid asked to  do so.

A n a t io n a l  p o l ic y  of " p o s i t iv e  d isc r im in a t io n "  fo r  the schools 
in  deprived a re a s  wa.s formulated I t  suggested th a t  the b u i ld 
ings and o rg a n iz a t io n  w ith in  the schools in  the deprived  a re a s  
should be a s  good as  the b e s t  in  the country  and the  improvement 
of the te a c h e r /c h i ld re n  r a t i o  should take p lace .

R eferring  to  the  system of punishment, i t  s ta t e d  th a t  "the 
i n f l i c t i o n  of p h y s ic a l  p a in  as  a method of punishment in  primary 
schools should be forbidden.

The o rg an iza t io n  of schools in  c la s se s  was approved, but i t  was 
a lso  suggested th a t  p u p i ls  should be in  c o n tac t  w ith  more than 
one teacher. I t  recommended a combination of c la s s  and group 
work and welcomed in d iv id u a l iz e d  lea rn in g . I t  advised  un
streaming in  in fa n t  schools , in  the  hope th a t  i t  would spread 
in to  ju n io r  schoo ls ,  too
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I t  considered one of the main aims of school im s to  help  c h i l 
dren  f i t  in  the s o c ie ty  they would l iv e  in . Thus, the  school 
must take care  to  f u l f i l  the fu tu re  needs of to d a y 's  c h i ld re n ,  
so th a t  they grow up to  be ad ap tab le ,  a b le  to  l iv e  w ith  o ther  
people by a p p re c ia t in g  t h e i r  d i f f e r e n c e s ,  accep t t h e i r  o b l ig a 
t io n s  and be aware of t h e i r  r ig h t s .  I t  s t r e s s e d  the f a c t  th a t  
the aim of the school should not be to  t r e a t  c h i ld re n  as  fu tu re  
a d u l t s ,  but as  c h i ld re n  and to  a llow  them to  develop in  t h e i r  
oim time.

I t  promoted le a rn in g  through d iscovery , experience and c re a t iv e  
work. I t  i n s i s t e d  th a t  "knowledge does not f a l l  in to  n e a t ly  
sepa ra te  compartments and th a t  work and p lay  a re  no t o ppos ite ,  
but complementary. A c h i ld  brought up in  such an atmosphere a t  
a l l  s tages  of h i s  education  has some hope of becoming a balanced 
and mature a d u l t ,  arjd of being ab le  to  l iv e  in ,  to  c o n tr ib u te  to  
and to look c r i t i c a l l y  a t  the s o c ie ty  of which he forms a 
p a r t . "10

The p u t i l ic a t io n  of the  Plowden Report no t received  w ithout
c r i t ic i s m .  I t  Tfa.s s ev e re ly  c r i t i c i z e d  not only from the so 
c a l le d  "educa tiona l c o n se rv a tiv es" ,  but a l s o  from educato rs  who 
were s c e p t ic a l  of the common b e l i e f  th a t  the  Plowden r e c 
ommendation could be the  panacea fo r a l l  the problems of prim ary 
education. In  1969, when the f i r s t  of a s e r i e s  of "Black Pa
pers" was p u b lish ed , a growing p o la r iz a t io n  of ed u ca tio n a l a t t i 
tudes became apparen t.

In  extreme cases ,  the p ro g ress iv e  education  fo s te re d  by the
Plowden Report was a s so c ia te d  w ith  "the growth of anarchy ,"  w ith
the s tu d en ts ' p r o te s t s ,  or the growing number of m en ta lly  d i s 
turbed people. I t  im s accused in  a la rg e  number of a r t i c l e s  of 
promoting a perm iss ive  ethos in  schools , because the  n o tio n  of 
p ro g ress iv e  e d u c a t io n ^  had ap p a re n tly  been m is in te rp re te d .  The 
w r i te r s  warned a g a in s t  the  danger of tu rn in g  c h i ld re n  in to  an 
a r c h i s t  a d u l t s ,  s in ce  th e i r  school environment nu r tu red  the  no
t io n  of ab so lu te  freedom, did  not enforce any compulsory ta sk s .
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3 0  th a t  p u p i ls  d id  no t f e e l  obliged to  p a r t i c ip a t e  in  an a c t i v 
i t y ,  i f  they found i t  boring or d i f f i c u l t .  Thus, p ro g ress iv e  
education  was p resen ted  as  a movement of romantics and i t  was 
c h a ra c te r iz e d  as  h ig h ly  hazardous fo r  to d a y 's  c h i ld re n  who would 
be the a d u l t s  of tomorrow.

In  1974, the P e p srin e n t o f  E ducation  and S c ien ce  announced the  
es tab lishm ent of the Assessm ent o f  Perform ance Unit., which moni
to red  the  performance of prim ary c h i ld re n  in  Mathematics, Lan
guage and Science.

The p u b lic  p re ssu re  and c r i t i c i s m  over the new teaching  methods 
in  prim ary educa tion  and the concerns expressed about f a l l i n g  
reading s tan d a rd s  r e s u l te d  in  the appointment of a Committee of 
Inqu iry ,  mainly in to  Reading. In  1975 the B u llo ck  Peport^^ was 
published . I t s  f i r s t  p r in c ip a l  recommendation was th a t  "a sy s
tem of m onitoring should be in troduced which w i l l  employ new i n 
strum ents to  a s s e s s  a wider range of a t ta in m en ts  than  has been 
attem pted  in  the p a s t  and a llow  new c r i t e r i a  to  be e s ta b lish e d  
to r  the d e f i n i t i o n  of l i t e r a c y . "  (p. 513).

The c r i t i c i s m  on p ro g re s s iv e  education  remained unending. A r t i 
c le s  were published  where the danger of f a l l i n g  s tan d a rd s  was 
s t re s se d .  In  l a t e  1975 c r i t i c i s m s  reached a peak w ith  the o u t
break of the well-known William T^mdale ju n io r  school c a s e .13 
The d isp u te  w ith in  the  school s t a f f  r e su l te d  in  a pubdic in -  
iquiry, which in  i t s  tu rn  brought about the e x is ten c e  of a number 
of ed u ca tio n a l problems. The William Tyndale i im io r  school 
case, d e s p i te  i t  being an i s o la te d  in c id e n t ,  provided an oppor
tu n i ty  fo r  p ro g re s s iv e  education  to be challenged. Only two 
years  l a t e r ,  in  1976, the r e s u l t s  of re sea rch  conducted by Ben- 
n e t t l 4  and h i s  co lleag u es  were published , which ra ise d  doubts 
about the  e f f ic ie n c y  of p ro g ress iv e  primary education . Accord
ing to  B e n n e t t 's  f in d in g s ,  the  p rogress  of p u p i ls  having been 
taught Reading, E ng lish  and Mathematics through t r a d i t i o n a l ,  
formal methods was h igher  than the p rogress  of p u p i ls  who had 
been taugh t the  same su b je c ts  through mixed or inform al te a c h 

16



ing. Even i f  th e  v a l i d i t y  of B e n n e t t 's  re sea rch  was q u es tio n 
a b le ,  the commotion i t  ra ise d  and the p u b l i c i t y  i t  received  were 
in d ic a t iv e  of the problems h ig h l ig h te d  in  primary education. 
However, the s o c ia l  a sp e c ts  a s so c ia te d  w ith  prim ary education  
were p re fe ra b le  a s  seen w ith in  an inform al approach and the 
p u p i l - te a c h e r  r e l a t io n s h ip s  were of a happ ier  n a tu re .  The p ro 
g re ss iv e  movement, d e s p i te  i t s  more l i b e r a l ,  l e s s  a u th o r i t a r i a n ,  
c h i ld -c e n tre d  s p i r i t  d id  not manage to  g a in  support and accep
tance over the  t r a d i t i o n a l  methods.

In the ureen  Paper of 1977, published  by the  PepartM eni o f  Edu
c a tio n  and S c ien o A -' an a ttem pt ims made to  s e t t l e  the m atter.  
The Department d id  no t withdraw i t s  support of p ro g ress iv e  edu
c a t io n ,  avoided severe  c r i t i c i s m ,  but i t  conceded th a t  a number 
of m istakes had happened, which should be avoided in  the the fu 
tu re ,  while the  p r o f i t s  from a. c h i ld -c e n tre d  education  should be 
r e f le c te d  upon.

In  1978, a su rv e y  conducted by JE/ In sp e c to is^^  showed a d i f 
fe ren t  p ic tu r e  of prim ary education  from th a t  p resen ted  by Ben
n e t t .  According to  the  Report, the change th a t  happened in  p r i 
mary education  more of an o rg a n iz a t io n a l  mode than one of 
curriculum. I t  was maintained th a t  a lthough  prim ary teach ers  
believed  they ap p lie d  group or in d iv id u a l is e d  methods of teach 
ing, in  e f f e c t ,  they  made very  l i t t l e  use of the f l e x ib l e  p ro 
g re s s iv e ,  new curricu lum  suggested by Ploi-Tden. I t  was a ls o  r e 
vealed th a t  p u p i ls  who were taught through a combination of ex
p lo ra to ry  a n l  d id a c t i c  approaches scored in  NFER t e s t s  in  Read
ing and Mathematics h igher  than those who were taught through 
one approach only. In  f a c t ,  the h igher scores  were achieved, 
when the comparison was made w ith  c h i ld re n  taught mainly through 
ex p lo ra to ry  approaches. The survey of HMI's proved to  be i l l u s 
t r a t i v e  and in fo rm ative  of the s i t u a t i o n  p re v a i l in g  in  primary 
schools and i t  led  to  a deep, p ro fe s s io n a l  d isc u s s io n  and a 
thoughtfu l assessm ent of p ro g re s s iv e ,  primary education.
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In  1980, The fiiid iirg s  o f th e  OPACLE P eport were published^?. 
The OPACLE (O bserva tional Research and Classroom Learning Evalu
a t io n )  study was based on o b se rv a tio n a l  d a ta  in  c o n t r a s t  to  Ben
n e t t ' s  re sea rch ,  which was based on the t i l l i n g - i n  of s e l f - r e 
p o r tin g  q u e s t io n n a ire s  by the teach ers .  The f in d in g s  of the  OR
ACLE resea rch  suggested th a t  the d i f f e r e n c e s  between "the 
' Plowden type te a c h e r '  or fo r th a t  m atter  her ' t r a d i t i o n a l  coun
t e r p a r t '  a re  few and f a r  between. The l in k s  between classroom 
o rg an iza t io n ,  curricu lum  planning and what in  the  ORACLE study 
a re  ca l led  teach ing  t a c t i c s  . . . appear to  be complex th a t  sim
p le  d e s c r ip t io n s  in  terms of p ro g ress iv e  and t r a d i t i o n a l  la b e ls  
hard ly  do them j u s t i c e . "13

According to  the study r e s u l t s ,  the t^rpical p u p il  spends 75% of 
h i s  time on the task  in  hand, but a lthough  he devotes  one f i f t h  
of a lesso n  s e s s io n  to  i n t e r a c t io n  w ith  h i s  p e e rs ,  only one- 
th i rd  of t h i s  in t e r a c t io n  concerns the task  i t s e l f .  Concerning 
the curriculum , OPACLE's f in d in g s  confirmed those of BT/T 3 s u r 
vey of 1978, th a t  the t r a d i t i o n a l  curriculum , th a t  i s ,  remained 
n e a r ly  unchanged fo r  Language and Mathematics, where i t  was 
ra th e r  ex cep tio n a l to  f ind  p u p i ls  working in  groups. I t  tras
a lso  c l a r i f i e d  th a t ,  a lthough  c la s se s  were organized in  groups, 
very l i t t l e  group work a c tu a l ly  took p lace ,  as  p u p i l s  mostly 
worked individua. 1 l y .

In  the 1983 re p o r t  of i t  was showi th a t  Middle schools fo r
9 to  13 year o lds  provided w ell fo r  t h e i r  p u p i ls  and th e i r  
p u p i ls ,  in  tu rn ,  responded w ell to  the education  o ffe red .  Nev
e r th e le s s ,  i t  argued th a t  enough demands were made of the  ab le  
m inority , w hile the l e s s  ab le  p u p i ls  were in  g en e ra l  b e t t e r  
provided fo r  and i t  claimed th a t  a b igger  and b e t t e r  e f f o r t  
should be made in  order to  c a te r  e f f e c t iv e ly  fo r the f u l l  range 
of the p u p i l s '  a b i l i t i e s  in  a c la s s .  I t  im s a l s o  found th a t  
la rg e r  schools  achieved h igher  s tandards  and th a t ,  where a more 
ex tensive  use of s u b je c t- te a c h in g  was made, b e t t e r  work was 
ach ieved .
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I t  becomes obvious, th e re fo re ,  th a t  primary education , which was
form ally  e s ta b l ish e d  by the 1944 Education Act, went through nu
merous d i f f i c u l t i e s  in  order to  form i t s  i d e n t i t y  a s  w ell as  to  
e s ta b l i s h  i t s  philosophy an l p ra c t ic e s .

E s p e c ia l ly  in  the se v e n t ie s ,  the s t a t e  prim ary education  r e 
ceived very  severe  c r i t i c i s m  on the p a r t  of the co n se rv a tiv e  d i 
v is io n  of education. Under cover of p o t e n t i a l  anarchy and
f a l l i n g  s tan d a rd s ,  the conserva tive  educators  suggested a. r e -  
e v a lu a t io n  of the  o ld , te s te d  and thus u n f a i l in g ,  t r a d i t i o n a l  
teaching methods. P o s i t iv e  c r i t i c i s m  ifas exerted  a f t e r  ex ten
s iv e  re sea rch  had been conducted in  schoo ls , no t only by those 
who questioned the n e c e s s i ty  of the change, bu t a lso  by the ones 
who supported i t .  The c o n tra d ic to ry  views and a t t i t u d e s  in  the 
primary education  se c to r  c rea ted  the need fo r  conducting a more 
system atic  re sea rch ,  so th a t  the v a l i d i t y  and e f f ic ie n c y  of the 
new methods were te s te d .  New tendencies  seemed to  form in  the 
educa tiona l f i e ld .  Demands fo r  the assessm ent, ev a lu a t io n  and 
a c c o u n ta b i l i ty  of the primary curriculum , p u p i l s '  s tan d a rd s ,  the 
t e a c h e r 's  ro le  seemed to  c re a te  a new p e rsp e c t iv e  in  education.

In  November 1985, the M in is te r  fo r  Education S ir  K eith  Joseph, 
on address ing  a conference on the ev a lu a t io n  and a p p ra i s a l  of 
teach ers  and schools ,  expressed h is  hope th a t  te a c h e rs '  ap 
p r a i s a l  would be in troduced v o lu n ta r i ly .  At the  same co n fe r
ence, the Senior Chief In sp ec to r ,  E r ic  Bolton a lso  claimed th a t  
"the key to  developing p a t te rn s  of assessm ent, e % lu a t io n ,  t e s t 
ing and a p p ra is a l  th a t  toge the r  ac t  c o n s t ru c t iv e ly  to  improve 
educa tiona l achievements, l i e s  in  reaching agreement n a t io n a l ly  
about the o b je c t iv e s  of the curriculum  f iv e  to  s ix teen .  "20

Eears were expressed th a t  through these  tre n d s  a r e - e s t a b l i s h -  
ment of c o n tro l  and p re -d e te rm in a tio n  of o b je c t iv e s  ffms p ro 
moted, a monitoring of p u p i l s '  a tta inm en t %fa.s a ttem pted  and the 
planning of a n a t io n a l  curriculum  framework was i n t e n d e d . 2 1
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In the J u n e 's  1987 General E le c t io n  m anifesto  of the  Conserva
t iv e  p a r ty  on ed u ca tio n a l p o l ic y ,  i t  was s ta te d  th a t  they would 
e s ta b l i s h  a N ational Core Curriculum in  order to  ensure the 
study of some b a s ic  s u b je c ts ,  such as Mathematics, English  and 
Science fo r  a l l  the p u p i ls  of the 5 to  16 age range. They a lso  
s ta te d  th a t  sy l la b u se s  of these  bas ic  subijects would be puti- 
l ish ed  and le v e l s  of a t ta in m en t would be s e t  to f a c i l i t a t e  the 
assessment of the  p u p i l s '  p r o g r e s s .

I t  seems th a t  in  t h i s  decade, primary education  i s  going through 
a new phase of development which could mean e i th e r  i t s  move t o 
wards a more c e n t r a l iz e d  system and a "back to b a s ic s"  tren d , or 
the d e f i n i t e  c o n so lid a t io n  of p rog ress iveness .

b. The Greek exam ple.

À p a r a l l e l  r e p o r t  concerning the evo lu tio n  of Greek prim ary edu
c a t io n  was considered  necessary  in  an e f f o r t  to  d e p ic t  the inno
v a tio n s  r e a l iz e d  in  our cen tury , the reasons fo r in troduc ing  
them and how they  a f f e c te d  the Greek educa tiona l system. As f a r  
as  p o s s ib le ,  an a ttem pt was made to  juxtapose the chrono
lo g i c a l ly  r e la te d  f a c t s .

I t  should be mentioned from the very  beginning th a t  in  Greece, 
as  w ell as  in  o ther  c o u n tr ie s ,  education  i s  r e la te d  to  a l e s s e r  
or g re a te r  degree to  the p o l i t i c a l  s i t u a t i o n  of the country  and 
the ’'/a.nous changes th a t  have been attem pted or have occurred in  
t h i s  a rea  r e f l e c t  the  re sp e c t iv e  p o l i t i c a l  tendencies  or innova
t io n s  of the times. 23 An examination of the e v o lu t io n  of Greek 
primary education , th e re fo re ,  would in e v i ta b ly  lead to  a r e f e r 
ence to  some p o l i t i c a l  a t t i t u d e s  of th a t  time. I t  i s  in  no way 
the in te n t io n  of the  p resen t study, however, to  express p o l i t i 
ca l  views, th ese  re fe re n c e s  a re  simply made, because they a re  
d i r e c t l y  connected w ith  the issu e  in  question .
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The f i r s t  s i g n i f i c a n t  attem pt a t  p ro g ress iv en ess  t.t0.s made in  
1908 by Alexander Delmouzos in  a school fo r  g i r l s  in  Y o lo s .2 4  

Delmouzos t r i e d  to cormect school to  every day l i f e ,  to i n t r o 
duce lea rn ing  through experience, thus ,  condemning p ass ive  and 
s t e r i l e  ro te  le a rn in g .  He attem pted to  support h is  p u p i l s '  
s e lf -e s teem , he lp ing  them to  rep lace  fe a r  w ith  confidence, un
c e r t a in ty  w ith  s e lf - a s s u ra n c e .  Delmouzos promoted a new l i b e r a l  
s p i r i t  in  education , but i t  could not be c h a ra c te r iz e d  as  revo
lu t io n a ry .  N ev e r th e less ,  i t  ra ise d  a storm of p r o te s t s ,  r e c e iv 
ing severe c r i t i c i s m  by a l l  the conserva tive  fo rces  of the  time. 
The school where Delmouzos taught was shut in  1911 and Delmouzos 
him self was brought to  Courtes cha.rged w ith  d i s r e s p e c t ,  impudence 
and communism.

In 1917 (1918; F ducaiiûn  A ct in  England) a second a ttem pt a t  i n 
novation  was made. The law of 1917 e s ta b lish e d  the demotic lan -  
gua.ge^b as  the o f f i c i a l  language to  be used throughout the p r i 
mary school. Moreover, care  m.s taken to  e s t a b l i s h  a b e t t e r  ed
u ca tio n , in - s e r v ic e  t r a in in g  and s a la ry  of teach ers .  New books 
which expressed the  l i b e r a l  s p i r i t  in  education  were published . 
Their t e x t s  d id  no t r e f e r  to  m ythical heroes , but to  everyday, 
common, huma.n c h a ra c te r s .  I t  became p o s s ib le  fo r  the M in is try  
of Education to  approve l i m i t l e s s  numbers of books and new books 
were provided fo r  s p e c ia l  schools and d i f f e r e n t  a re a s  of the 
country. T̂ fo new p o s i t io n s  of Higher grade In sp e c to rs  were c re 
a ted  in  the Local Educationa l A u th o r i t ie s .  They were assigned  
to coord ina te  t h e i r  a c t io n s  in  order to  succeed in  r e a l i z in g  the 
innovation , d e c e n t r a l i z e  and modernize the Local A u th o r i t ie s .

The educa tiona l inno v a tio n , or r a th e r  the attem pt a t  educa tiona l 
innovation , 2? did  no t l a s t  beyond 1920, namely as  long as  the 
comitry was governed by the L ib e ra l  p a r ty .  Then the Conserva
t iv e  p a r ty  came to power and the  refo rm ation  t.t0 s checked. The 
new government formed a Committee w ith  the du ty  to  examine the 
educa tiona l m a t te rs ,  e s p e c ia l ly  the teaching  of Language in  the 
primary school.

21



In 1921, a f t e r  the  Committee had submitted the  f in d in g s  of t h e i r  
examination, a counter-im ov/a.tion s ta r te d .  The new books of 
elem entary schools  (Language manuals) were condemned and buried  
and a com petition  was proposed fo r  the w r i t in g  of new ones. 
Furthermore, i t  T-ms decided th a t  the prim ary curriculum  should 
be re -ap p ra ise d  and a genera l  change in  school a d m in is t r a t io n  
should be a ttem pted . The books, th e re fo re ,  were accumulated and 
b u rn t,  the l i b e r a l  conceptions were banned from primary schools 
and the o ld , co n se rv a tiv e  p r a c t ic e s  re tu rned .

In 1923, when the government changed ag a in ,  a f r e s h  s t a r t  fo r 
innovation  in  the  primary educa tiona l system was made. The 
p o l i t i c a l  happenings, though, and the enforcement of m a r t ia l  law 
in  1926 can ce lled  the  attem pt fo r  a change.

In 1929, the L ib e ra ls  re tu rned  to  power a n l  new educa tiona l r e 
forms were a ttem pted . New b u i ld in g s  were provided and the s ix -  
year primary schooling  ( 6  - 11+) was e s ta b lish e d .  The use of 
the demotic language in  the elementary school became compulsory 
and fo r  the f i r s t  time, the goal of p reparing  c h i ld re n  fo r l i f e  
■̂ra.s s e t  in  prim ary education.

From 1929 u n t i l  1944 the continuous in te rchange  of Conservative 
anil L ib e ra l  governments and the enforcement of m a r t ia l  law by 
d é taxas  d i r e c t l y  a f fe c te d  educa tiona l m atte rs .  The few, d i f f i 
dent s tep s  forward were a n n ih i la te d  by g ia n t  s te p s  backward. 
One cannot f a i l ,  bu t n o t ic e ,  th a t  i s ,  th a t  up to  1944, the a t 
tempts a t  ed u ca tio n a l  inno^^ tion  in  England (1918; Education 
Act, 1926; f i r s t  Ha.dow Report, 1931; second Hadow Report) had 
been followed by some corresponding e f f o r t s  in  Greece, only they 
were not f r u i t f u l  due to the lack  of p o l i t i c a l  s t a b i l i t y  and the 
acu te  p o l i t i c a l  co n fro n ta t io n s .

From 1944 (1944; A ct in  England) and up to  1949, d u r 
ing the Second World War and the C iv i l  War th a t  followed i t  in  
Greece, the  ed u ca tio n a l system of Greece was p r a c t i c a l l y  p a r a l 
ysed. The C iv i l  War, a p a r t  from the m a te r ia l  and human



t ra g e d ie s  i t  i n f l i c t e d  on Greece, i t  a lso  in t e n s i f i e d  the a l 
ready acu te  p o l i t i c a l  and id e o lo g ic a l  c o n f l i c t s .  This f r i c t i o n  
between the Conservative and L ib e ra l  fo rces  in  Greece was d es
tin ed  to  p lay  a very  d e c is iv e  ro le  in  the ev o lu t io n  of edu
c a t io n a l  m atte rs  almost up to  our time.

From 1952 to 1963 th a t  the C onservatives were in  power, primary 
education  was almost t o t a l l y  ignored, in  favour of secondary ed
u ca tion . In  1963, the L ib e ra ls  came to  power and in  1964, they  
promoted and app lied  the innovation  th a t  had been a ttem pted , but 
f a i l e d  in  1924. Apparently, changes planned to  meet needs in  
1924 could h a rd ly  have been e f f e c t iv e  f o r ty  years  l a t e r .  Never
th e le s s ,  even th a t  sm a ll-sc a le  e f fo r t  t/Tos r e l e n t l e s s l y  a t tack ed  
by conserva tives .  The 1964 innovation  e s ta b lish e d  f re e  educa
t io n  in  a l l  educa tiona l s e c to rs  and compulsory education  was ex
tended from s ix  to  n ine yea rs ,  s ix  of which in  elem entary and 
th re e  in  secondary school (nine years  in  a l l ) .  Entrance exams 
fo r  the secondary school were ab o lish ed , the use and teaching  of 
demotic Greek was enforced in  the primary school and a ttendance  
a t  the Teachers ' College increased  from two to  th re e  years .  
This a ttem pt a t  refo rm ation  m.s s tro n g ly  c r i t i c i z e d  by the con
s e rv a t iv e  fo rces  and p a r t i c u l a r l y  by the Department of Humani
t i e s  of the U n iv e rs i ty  of Athens.

From 1965, when the L ib e ra l  government f e l l  and u n t i l  1967, the 
p o l i t i c a l  s i t u a t io n  was very u n s tab le  and the country  was ru led  
by a s e r i e s  of f i c k le  governments. In  1967 and up to  the summer 
of 1974, m a r t ia l  law was enforced in  Greece once more. Within 
those y ea rs ,  most of the changes of 1964 were rendered obso le te  
and the c lim ate  of f e a r ,  suspension and a u th o r i t a t iv e n e s s  r e 
turned. N a tu ra l ly ,  no p ro g ress iv e  thoughts concerning education  
were spoken a t  the time.

In  1976, two years  a f t e r  the re -e s tab lish m en t of democracy in  
Greece, a new attem pt a t  innovation  was made, t h i s  time i n i t i 
a ted  by the Conservative government, in  power a t  the time. The 
b as ic  fe a tu re s  of th a t  re form ation  were the e s tab lishm ent of de-
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motic Greek in  every educa tiona l  s e c to r  and of o b l ig a to ry  educa
t io n  of n ine years .  The changes suggested by the  1976 innova
t io n  were so s im i la r  to  the ones in troduced  in  1964, th a t  sev
e r a l  people c a l le d  i t  a " rev iv a l"  of the  1964 s p i r i t .  The eco
nomic, s o c ia l  and p o l i t i c a l  changes which had been r e a l i s e d  d u r 
ing the twelve yea rs  th a t  in te rv en ed , as  w ell a s  the new educa
t io n a l  needs th a t  had emerged in  the  meantime were not taken  
in to  c o n s id e ra t io n .  The a ttem pt a t  innovation  was d e s tin e d  to  
f a i l  once more, " in  a sh o rt  time, the  innova tion  i s  a t tack ed  by 
almost every s e c to r ,  except fo r the governmental p a r t y . "28

The o p p o s it io n  a g a in s t  the "new books" of elem entary  school, 
mainly Language and Mathematics books, kept growing. The books 
were accused of being i r r e l e v a n t  to  c h i ld re n ’ s psychology and 
r e a l  needs, e s p e c ia l ly  to  c h i ld re n  of "small schools  and schools 
accep ting  p u p i ls  from the poorer s t r a t a  of the Greek p e o p le ."29 
Besides, i t  T-?a.s emphasized th a t  the  aim of prim ary education  
should not be the p re p a ra t io n  of ch i ld re n  fo r  secondary educa
t io n ,  bu t the s a t i s f a c t i o n  of needs and i n t e r e s t s  a t  t h e i r  c u r
re n t  age. F in a l ly ,  c le a r  o b jec t io n s  were expressed as to  the 
xmy those manuals had been w r i t t e n  and i t  ve.s f u r th e r  suggested 
th a t  the t r a d i t i o n  th a t  had produced no p o s i t iv e  r e s u l t s  fo r  
years  should be ab o lish ed . Views were a lso  form ulated concern
ing the te a c h e rs '  education; te ach e rs  should rece iv e  u n iv e r s i ty  
education , and to  t h i s  e f f e c t ,  new departm ents should be e s ta b 
l ish e d  a t  the  u n i v e r s i t i e s  in  the country, while the Teachers ' 
co l leg es  should be g ra d u a l ly  c losed  dowi. 30

Newspapers, alm ost d a i ly ,  r e fe r re d  to  the governmental measures 
on education , n e v e r th e le s s ,  t h e i r  comments were m ostly  n eg a tiv e ,  
s in ce  the proposed innova tion  invoked noth ing  bu t o p p o s i t io n .31 
From 1976, when the  new measures on education  were voted upon, 
indeed w ithout s e r io u s  o p p o s it io n s  from the  p a r t i e s 32  ̂ up to  
1981, the in n o v a tio n  had been con tinuously  c r i t i c i z e d  un
favourably  "a p o l i t i c a l  c r i t i c i s m  which, to  a la rg e  e x te n t ,  i s  
d i re c te d  to^mrds the  in te n t io n s  of New Democracy ( th e  r ig h t  wing 
p a r ty ) .  "33
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I t  becomes obvious, th e re fo re ,  th a t  educa tion  has moved w ith in  a 
framework of a c t io n  and r e a c t io n  in  the course of t h i s  cen
tu ry  34 Whenever a reform has been a ttem pted , a n t i - r e f o r m is t  
powers have been developed to  cancel i t .  % enever the ’̂ ^a.rious 
p o l i t i c a l  groups in terchanged in  t h e i r  hold of power, re fo rm is t  
and a n t i - r e f o r m is t  tendencies  in  education  p re v a ile d .

Experience has tau g h t us th a t  co n se rv a tiv e  powers have a r ra y s  
supported a t r a d i t i o n a l  and c l a s s i c a l  education , whereas l i b e r a l  
fo rces  a p ro g re s s iv e ,  c h i ld -c e n tre d  schooling. A ll innova tions ,  
except th a t  of 1976, were i n i t i a t e d  by the  L ib e ra l  p a r t i e s  and 
most of the a n t i - lo b b y  s ta r t e d  from the C onservative  p o l i t i c a l  
groups. Every s in g le  a ttem pt a t  iimo'\?a.tion has been received  by 
a storm of opposition . For almost the  whole cen tu ry  no a ttem pt 
a t  innovation  has been su ccess fu l .  No change managed to  meet 
the a c tu a l  needs of the  c h i ld ,  to  he lp  him p a r t i c i p a t e  a c t i v e ly  
in  le a rn in g ,  to provide him w ith  p r a c t i c a l  knowledge, th a t  he 
could a c tu a l ly  app ly  in  h i s  fu tu re  l i f e .  Every a ttem pt a t  inno
v a t io n ,  feeb le  a s  i t  u su a l ly  was, had h a rd ly  been r e a l i s e d  be
fo re  i t  m.3 m ethod ica lly  e lim inated  by the  conse rv a tiv e  fo rces  
of the country.

Only re c e n t ly ,  from 1982 onwards, a r e a l l y  s e r io u s  a ttem pt a t  
inno'î.îa.tion has been made. P ro g ress iv e  ed u ca tio n a l conceptions 
have been promoted, new c u r r ic u la  developed, i n i t i a t i v e  and 
c o l la b o ra t io n  favoured, new teach ing  procedures suggested. The 
new c u r r ic u la  do no t c o n s is t  simply of sy l la b u s e s ,  as  they had 
t r a d i t i o n a l l y  been. Now the aims and o b je c t iv e s  of lea rn in g  
a re  s e t ,  the curricu lum  i s  d iv ided  in  u n i t s ,  " lea rn ing  proce
dures  a re  in d ic a te d ,  as  w ell as  the te a c h e rs '  course of a c t io n  
and p u p i ls '  a c t i v i t i e s ,  the m a te r ia l  th a t  can be used and f i 
n a l ly ,  the assessm ent of c h i ld r e n 's  work. "35

The c h a r a c te r i s a t io n s  A, B, C used to denote the c h i ld r e n 's  
p rogress  and having only r e c e n t ly  rep laced  marking a t  primary 
school, a re  now com pletely  abo lished . The lo g ic  behind t h i s  ac -



t io n  i s  th a t  c h i ld re n  should be i n t e r n a l l y  m otivated to le a rn ,  
furtherm ore , they should be given f a i r  and equal chances to 
achieve suecess.

The b a s ic  t h e o r e t ic a l  p r in c ip le s  underly ing  the inno^mtion a re  
mainly P i a g e t 's  and B ru n er 's  th e o r ie s  and the teaching  proce
dures  and approaches proposed a re  those of c h i ld -c e n tre d  edu
ca tio n .

This e f f o r t  fo r  innova tion  has a l re a d y  passed to  the s tage  of 
a p p l ic a t io n ;  n e v e r th e le s s ,  i t  has a lso  received  some oppo s it io n  
and c r i t i c i s m .  Talks of a d i s a s t ro u s  outcome of the  innovative  
e f f o r t  have spread g ra d u a lly ,  but m ethodically . People have 
been w rn e d  th a t  c h i ld re n  a re  in c l in e d  to be lazy , the teach ing  
m a te r ia l  i s  d iso rg an ized ,  th a t  s tandards ,  e s p e c ia l ly  in  r e l a t i o n  
to Language, have been f a l l in g .  L i t t l e  by l i t t l e ,  but s te a d i ly ,  
the c lim ate  th a t  gave b i r t h  to  the an t i- re fo rm in g  attem pt i s  be
ing c re a te d ,  thus , p e rp e tu a t in g  the e te rn a l  scheme of a c t io n  r e 
a c t io n  re-appearing  once more.

A fter  t h i s  b r ie f  r e p o r t  of the ev o lu tio n  of prim ary education  in  
England and in  Greece, i t  becomes q u ite  apparent th a t  the re -  
ev a lu a t io n  of the aims, o b je c t iv e s  and p o l i c i e s  and the g radual 
l i b e r a t i o n  of primary education  from i t s  t r a d i t i o n  in  favour of 
more p ro g ress iv e  and f le x ib le  forms followed d i f f e r e n t  r a t e s  of 
development in  the two co u n tr ie s .

In  England, the i n t e r e s t  in  the  primary education  se c to r  s ta r t e d  
in  the 1930s and i t  reached i t s  peak in  the s i x t i e s  when a r e a l  
inno^va.tion took p lace  which reformed the ch a ra c te r  and p h i lo so 
phy of the f i e ld  completely. New asp e c ts  were expressed, f re s h  
p o l i c i e s  were adopted, modern methods were te s te d .  D ecen tra l
i z a t io n  %'73.s achieved in  schools and teach ers  were au th o r ized  to  
sha.pe p o l i c i e s  concerning o rg an iza t io n  and curriculum . The no
t io n  of in d iv id u a l iz e d  and group in s t r u c t i o n  p re v a i le d  over t r a 
d i t i o n a l  c la s s  teach ing . The p ro sp ec ts  but a l s o  the fervour fo r  
change ex c i ted ,  n e v e r th e le s s ,  i t  unavoidably ra ise d  s trong  oppo-

26



31 t io n .  Enthusiasm o f te n  led to m istakes, b u t,  on the o ther
hand, oppos it ion  became more pronounced s in ce  i t  was mostly 
s t e r i l e  and i t  d id  no t c o n tr ib u te  to  an o b je c t iv e  ev a lu a t io n  and 
c o n s tru c t iv e  c r i t i c i s m  of the innovation.

The period  of excitem ent was followed by a period  of scep tic ism  
when assessment of the  r e s u l t s  and consequences of the change
became p o ss ib le .  I t  was an era when education  was not an ob jec
t iv e  but a f a c t ,  educa tiona l m atte rs  were viewed through a more 
unbiased p e rsp e c t iv e  and new tren d s  were shaped toT%rds a na
t io n a l  c h a ra c te r  of the  curriculum , which, w ithout being u n i
form, had however to  con ta in  c e r t a in  common elements.

In  Greece, in  the re sp e c t iv e  years  no r a d ic a l  changes occurred 
in  primary education. The p e c u l ia r  p o l i t i c a l  s i t u a t i o n  of the 
coi.mtry e rec ted  b a r r i e r s  to  the educa tiona l innovation  and u n t i l  
r e c e n t ly  kept i t  do%m, a ttach ed  to  the t r a d i t i o n a l  knowledge- 
cen tred  system. The 1980 decade i s  marked by changes, perhaps 
the f i r s t  in  the h i s to r y  of Greek primary education  which were 
re a l iz e d  and re ta in e d  fo r  so long a period.

The h i s to r y  of the Greek education  system and the  example of the 
E nglish  ed uca tiona l innovation  may c o n tr ib u te  to  a more e f f i 
c ie n t  planning of the  change in  Greece and to  the avoidance of 
m istakes in  i t s  a p p l ic a t io n .  I t  appears , th e r e fo re ,  th a t  a cau
t io u s  examination of the l i t e r a t u r e  concerning the iim ovation  in  
primary education  in  o ther  co u n tr ie s  along w ith  a system atic  and 
in -d e p th  e x p lo ra t io n  of the f i e ld  of a p p l ic a t io n  may guarantee 
the  su ccess fu l  conduct of the so badly  needed change in  the sec
to r .
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PHILOSOPHICAL PERSPECTIVES IN TSEOTIETO CEHTORY EDUCATION.

The che.nges r e a l iz e d  in  the  s o c ia l ,  te c h n o lo g ic a l ,  economic 
s t r u c tu r e s  of s o c ie ty  a f fe c te d  education  deeply. The t r a d i 
t io n a l  model of education  based upon the th e o r ie s  of the Greek 
ph ilosophers  P la to  and A r i s to t l e  changed. Almost up to  1930, 
education , a f t e r  P l a t o ' s  th e o r ie s ,  ma.in ly  aimed a t  p rovid ing  man 
w ith  the means to  transcend h i s  boundaries  of time and space, 
due to  h i s  b io lo g ic a l  s t r u c tu r e  which confined him to  a s p e c i f ic  
moment and space, where he had to l iv e  h i s  l i f e .

Concerning the model of education , the s c h o o l 's  o b je c t iv e  was to 
prepare  c h i ld re n  fo r  facing  th e i r  fu tu re ,  no p ro v is io n  was made 
fo r  t h e i r  c u r re n t  needs. Time spent on p r a c t i c a l  a c t i v i t i e s  was 
considered wasted, p r a c t i c a l  knowledge was considered a p p ro p r i
a te  fo r  the l e s s  a b le  p u p i ls .  The te a c h e r 's  a u th o r i ty  was un
questioned, as  she Tms regarded as  the person who would encour
age ch i ld re n  to  absorb the a p p ro p r ia te  knowledge.

I t  was not befo re  the  18th cen tury  th a t  new, alm ost r e v o lu t io n 
a ry  tendencies  in  education  appeared (J. J . Rousseau 's  Fmile, 
1 7 6 2 ) . 36 In  book Rousseau suggested r a d ic a l  educa
t io n a l  changes, which were supposed to  focus on the c h i l d 's  
needs (who i s  tau g h t)  and no t on the s u b je c t-m a t te r  (what i s  
ta u g h t ). Rousseau 's  suggestion  could be conceived as  the f i r s t  
d e c is iv e  movement th a t  could s ig n a l  the s h i f t  from a t r a d i t i o n a l  
( su tg e c t-c e n tre d  education) to  a p ro g ress iv e  (c h i ld -c e n tre d )  
one.

Furthermore, Rousseau could be considered the f i r s t  supporter  of 
individua. 1 i z a t io n  in  education , s ince  he argued th a t  pulGic 
education , the imain concern of which was to  convert c h i ld re n  
in to  good c i t i z e n s  was unn a tu ra l  ami should cede i t s  p lace  to 
in d iv id u a liz e d  education , which would t r e a t  c h i ld re n  as  in d iv id 
u a ls  who were allowed d i f f e re n c e  of needs, i n t e r e s t s  and a b i l i 
t i e s .  I t  could be argued, too th a t  Rousseau in troduced the con
cept of lea rn in g  through a c t i v i t i e s  and p r a c t i c a l  experiences.
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In  "Emile," book I I ,  which d e a ls  w ith  prim ary years  (from 2 to 
12), Rousseau mentioned th a t  the ch ild  of these  ages i s  no t y e t  
ready fo r  p u re ly  mental a c t i v i t i e s ,  but he s t i l l  needs to  be en
gaged in  co ncre te  opera tions.

D esp ite  the commotion, Rousseau's th e o r ie s  caused, education  r e 
mained a t ta c h e d  to  t r a d i t i o n a l  models u n t i l  the  end of the  19th 
century . I t  was only in  1916, w ith  the p u b l ic a t io n  of Dewey's 
book PeÆücracr and Fducation/-^’̂  th a t  hopes fo r  innovation  were 
re-awakened. Profoundly a f fe c te d  by C harles  Darwin's th e o r ie s  
on the e v o lu t io n  of l iv in g  organisms, Dewey regarded them as  o f 
fe r in g  an lu iderstanding to  the development of knowledge. Thus, 
he considered knowledge as  a process of continuous evolu tion . 
Mew d a ta ,  experiences  and in form ation  c o n tr ib u ted  to  a cons tan t 
m o d if ica t io n  of knowledge a i r e a d y a c g u ire d . Dewey' s coneep11 on 
of knowledge promoted the n o tion  of le a rn in g  through d iscovery  
and experience. A c t iv i ty  m.s a l s o  one of Dewey's f a v o u r i te  
terms. According to him, man a c t s  s te a d i ly  to  m ain ta in  co n tin u 
i t y  of l i f e .  Thus, i f  education  i s  viewed as  the p rocess  of d e 
veloping the  in d iv id u a l 's  experience, then  i t  should not be im
posed from o u ts id e .  A teacher  should not be the a u th o r i ty ,  but 
the guide who would help the ch ild  ga in  h i s  OTm experiences and 
merge these  experiences  in to  the a p p ro p r ia te  body of knowledge. 
Dewey ho lds  t h a t  the philosophy of education  does not p repare  
fo r  l i f e ,  i t  i s  l i f e  i t s e l f .  "%en i t  i s  sa id  th a t  education  i s  
development, every th ing  depends upon how development i s  con
ceived. Our n e t  conclusion  i s  th a t  l i f e  i s  development, and 
th a t  developing , growing i s  l i f e .  T ran s la ted  in to  i t s  educa
t io n a l  eqi.iiva.lent, t h i s  means i .  th a t  the ed uca tiona l p rogress  
has no end beyond i t s e l f ;  i t  i s  i t s  OT-m end; and th a t  i i .  the 
ed u ca tio n a l p rocess  i s  one of co n tin u a l re o rg an is in g ,  recon- 
31 ru e t in g , t r an s f orming."38 N everthe less ,  Dewey' s p h i1osophy 
included a s t ru c tu re d  approach defined  c l e a r l y  by the teach e r ,  
only the p u p i l ' s  re a c t io n s  were of an in d iv id u a l  na tu re .

In summary, i t  could be claimed th a t  the  bases fo r  in d iv id u a l 
i z a t io n  in  education  were put by Rousseau’ s and Dewey's theo-
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r ie s .  I t  m s  then th a t  the c h i ld  m.s seen fo r  the f i r s t  time as  
growing through co n tin u a l  s ta g e s ,  an idea th a t  was re f in ed  l a t e r  
on by P iag e t and Bruner, who regarded each in d iv id u a l  ch i ld  
unisgue w ith  h i s  own needs, a b i l i t i e s ,  p o t e n t i a l  and i n t e r e s t s  
and as  needing p ersona l experiences, concre te  a c t i v i t i e s  and 
p lay  in  order to  b u ild  up knowledge.

Another p h i lo so p h ic a l  c o n tr ib u t io n  was made by P e te r s  in  1 9 7 3 .39 
P e te rs  p resen ted  an o r ig in a l  theo ry  of education  w r i t t e n  from a 
p h i lo so p h e r 's  p o in t  of view. He considered education  as  being 
va luab le  in  i t s e l f  and not a s  a means of ga in ing  b e n e f i t s  or 
p r e s t ig e .  He t r i e d  to  f ind  a middle s o lu t io n  between the t r a d i 
t io n a l  and p ro g ress iv e  asp ec t  of education , th u s ,  he formulated 
h i s  theory  of education  as  " i n i t i a t i o n . " P e te r s  argued th a t  "to 
be educated i s  no t to  have a r r iv e d  a t  a d e s t in a t io n :  i t  i s  to 
t r a v e l  w ith  a d i f f e r e n t  view. Vha.t i s  requ ired  i s  not f e v e r i s h  
p re p a ra t io n  fo r  something th a t  l i e s  ahead but to  work w ith  p r e 
c is io n ,  p ass ion  and t a s t e  a t  worth-while th in g s  th a t  l i e  to  
hand. These w orth-w hile th ings  . . .  a re  acqu ired  by con tac t  w ith  
those who have a l re a d y  acquired  them and who have p a t ie n c e ,  
ze a l ,  and competence enough to  i n i t i a t e  o th e rs  in to  them pa
t e r s '  main c r i t e r i o n  of education  concerns the teaching  and 
lea rn in g  procedures t h a t  take p lace . Even i f  P e te r s  recognized 
th a t  Rousseau and Dewey had in fluenced  and developed the  educa
t io n a l  philosophy, n e v e r th e le s s ,  he be lieved  th a t  they had made 
the teaching methods proposed by th e i r  p h i lo so p h ies  ends in  
themselves and th u s , they  had overvalued t h e i r  importance. Ac
cording to  P e te r s ,  the  p r o g r e s s iv i s t s  p laced much weight on the 
procedures followed to  pass on to  the su b je c t-m a t te r ,  so th a t  
they f a i le d  to  g ive  adeqi.ia.te s t r e s s  on the con tex t of education  
P e te r s  does no t deny th a t  teaching  methods should consider c h i l 
d r e n 's  a b i l i t i e s ,  i n t e r e s t s  and needs, bu t,  he claim s, the ch ild  
should acq u ire  a. body of knowledge which w i l l  be organized in  a. 
conceptual schema, and which could not have the  form of randomly 
c o l le c te d  f a c t s ;  t h i s  lea rn in g  w i l l  be obtained by methods 
involving awareness and a degree of v o lu n ta r in e s s  on the c h i l d 's  
b e h a l f .
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SOHE ASPECTS OF INDIVIDUALIZED INSTRUCTION.

In the t r a d i t i o n a l  philosophy of education , the teacher  was sup
posed to  be om niscient and commissioned to  g ive  the world to  the
c h ild  from her s to r e  of knowledge as  i f  knowledge could be
t ra n s fe r r e d  in  a mechanical way from ou tside .

At the p re se n t  tim e, in  the p ro g ress iv e  s p i r i t  of education, 
teach ers  a re  req u ired  to  be w ell informed of the  psycho log ica l
elements of childhood, to  be w ell aware of the c h i l d 's  s tag es  of
development, h i s  needs and p o te n t i a l ,  they should not th ink  of 
him as  a. "tabula, r a s a , "  but they should take in to  accoimt the 
f a c t  th a t  the c h i ld  b r in g s  h is  own personal world in to  the world 
where he l iv e s  and he has to  in v e s t ig a te  the l a t t e r  w ith  the 
powers he possesses  w ith in  the f i r s t . 42

The c h i l d 's  s t r e n g th ,  h i s  d i f f e r in g  c a p a c i t ie s  and needs a re  now 
taken in to  c o n s id e ra t io n  and the sp e c ia l  a t t e n t i o n  paid to  the 
ch ild  as  an in d iv id u a l  has re in fo rced  the trends  towards 
in d iv id u a l iz e d  in s t r u c t io n .  E xactly  l ik e  p a re n ts  consider th e i r  
c h i ld re n  uniq.ie in d iv id u a ls ,  the school must a lso  t r e a t  c h i ld re n  
accord ing ly . VJithin t h i s  sphere of in f lu en c e ,  the Fapci't
(1931) defined  the  purpose of education  as  fo llow s: "what a wise 
and good p a ren t w i l l  d e s i r e  fo r  h i s  omi ch i ld re n ,  a n a t io n  must 
d e s i r e  fo r  a l l  children."(Hadow, p. xxix).

In d iv id u a lized  i n s t r u c t i o n  has been received  w ith  enthusiasm by 
many educators  and i t  has been recommended a s  i t  i s  or w ith  
a l t e r a t i o n s  or in  combination w ith  o ther teach ing  approaches as 
the most e f f e c t iv e  method fo r  c h i ld -c e n tre d  prim ary education. 
At the same time,however, the  system has been sev e re ly  c r i t i 
c ized. I t  has been accused of causing numerous problems in  the 
classrooms in  which i t  has been app lied .
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In  the following p a r t  of t h i s  chap te r ,  an a ttem pt w i l l  be made 
to  i l l u s t r a t e  through the a v a i la b le  l i t e r a t u r e  the arguments fo r 
and a g a in s t  in d iv id u a l iz a t io n  in  teaching.

In 1931, the Hadow Feport^ based on the new ideas  on c h i ld r e n 's  
development in troduced by s c i e n t i s t s ,  t a lk s  about m od if ica tion  
of teaching  methods and ŵ ays of trea tm en t,  so th a t  the needs of 
the in d iv id u a l  c h i ld  may be met (p. 22). I t  a l s o  accep ts  th a t  
mental cap ac ity ,  which i s  one of the main f a c to r s  determ ining 
i n t e l l e c t u a l  p ro g ress ,  v a r ie s  from ch ild  to  c h i ld  and from year 
to  year fo r  the  same in d iv id u a l  and i t  goes so f a r  as  to  suggest 
the  form ation of a t  l e a s t  th re e  d i s t i n c t  groups of p u p i ls  up to 
the  age of ten  (p. 34-35). I t  emphasizes the  o p p o r tu n i t ie s  th a t  
teachers  have by s u i ta b ly  grouping t h e i r  p u p i ls  according to 
t h e i r  a b i l i t i e s  to c a te r  both  for the very  b r ig h t  p u p i ls  and for 
the  slow le a rn e rs  (p. 77). The Report a l s o  recognizes th a t  the 
teacher  should consider s e r io u s ly  the c h i ld r e n 's  own n a tu ra l  in 
t e r e s t s ,  because the p u p i ls  work b e t t e r  and more e f f e c t iv e ly ,  
when they a re  e n th u s i a s t i c a l ly  involved ( p .48).

The idea f i r s t  formulated by the Ha.dow Report was l a t e r  con
firmed by the Plowden Report and i t  was in troduced  in  primary 
education  in f lu en c in g  i t s  philosophy. The Plowden Report 
(1967), a f t e r  having r e fe r re d  to  the im p lic a t io n s  th a t  c h i ld  de
velopmental psychology had on the theory  of education  assumes 
th a t  any c la s s  must be t r e a te d  as  "a body of c h i ld re n  needing 
in d iv id u a l  and d i f f e r e n t  a t t e n t io n , "  because ch i ld re n ,  even i f  
they a re  of the same age, a re  never id e n t i c a l :  they  reach  the
’'/^rious s tag e s  of development a t  a d i f f e r e n t  r a t e  and boys and 
g i r l s  p re se n t  d i f f e r e n t  re a c t io n s  and r a te  of m atura tion .

The innovative  movement i n i t i a t e d  by the Hadow and Plowden Re
p o r ts  prompted the  development of ’'mrious ideas  on educa tiona l 
m atte rs .  For example, B ern s te in  (1967),43 even i f  he mainly 
r e f e r s  to  secondary education , n e v e r th e le s s ,  he d isc u s se s  the 
movement from formal ("c losed")  to  p ro g ress iv e  ("open") schools
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anil the s h i f t  t h i s  movement im plies  fo r  the curricu lum  o rg an isa 
t io n  and the pedagogy of the school. Thus, he argues th a t  con
cerning s o c ia l  c o n tro l ,  th e re  has been a move from a communica
t io n  of common va lues  based upon p o s i t io n  or s t a tu s  to  new forms 
of c o n tro l ,  based mainly upon the re c o g n i t io n  of e x is t in g  d i f 
fe rences  between in d iv id u a ls .  Now teach ers  and p u p i ls  confron t 
each o ther  as  in d iv id u a ls  and the r e la t io n s h ip s  between p u p i ls  
a re  mainly based on th e i r  educational d i f f e re n c e s .

R eferring  to  the  change happening in  pedagogy' he n o t ic e s  th a t  a 
move took p lace  from "a pedagogy which . . . was concerned w ith  
the lea rn ing  of s tan d a rd s ,  o p era t io n s ,  t i e d  to  s p e c i f ic  con tex ts  
-  to  a pedagogy which emphasizes the e x p lo ra t io n  of p r in c ip le s ;  
from schools which emphasized the teacher  a s  a s o lu t io n -g iv e r  to  
schools which emphasize the teacher  as  problem poser or c re 
a to r .  "44

He admits th a t  in  the t r a d i t i o n a l  system, in d iv id u a l  choice did 
not e x i s t  and p u p i ls  were faced as  homogeneous groups, according 
to  imputed s i m i l a r i t i e s .  Today p u p i ls  a re  g iven  choices 
concerning the su tijec t to  be learned  and the depth  to  be 
achieved in  i t ,  the lea rn in g  process  to be followed and the way 
to work i t  out.

Apart from s t r e s s in g  the p o s i t iv e  a sp e c ts  of in d iv id u a l iz a t io n ,  
however, B e rn s te in  p o in ts  out the r i s k  te a c h e rs  and p u p i ls  run 
to  face problems of c o n t in u i ty ,  order and boundary, because of 
the lack  of s t r u c tu r e  r e s u l t in g  from the f a c t  th a t  schools adopt 
d i v e r s i t y  a t  the expense of p u r i ty  of c a te g o r ie s .

S im ila r ly ,  Sharp and Green45 argued th a t  p ro g re s s iv e  education  
in  p r a c t ic e  i s  not so markedly d i f f e r e n t  from the t r a d i t i o n a l  
system, s in ce ,  even i f  teach ers  b e l iev e  th a t  they  a re  p ro g re s 
s iv e ,  in  f a c t ,  they  apply  the p ro g ress iv e  theo ry  in  such a way, 
th a t ,  in  e f f e c t ,  the h i e r a r c h ic a l  d i f f e r e n t i a t i o n s  of p u p i ls  
which c h a ra c te r iz e d  t r a d i t i o n a l  education  s t i l l  e x is t .
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Thus, according to  them, a lthough p ro g ress iv e  education  claims 
to  care more and o f fe r  b e t t e r  o p p o r tu n i t ie s  to the in d iv id u a l  
p u p i l ,  wha.t i t  r e a l l y  does i s  to d isg u is e  r e a l i t y ,  namely, the 
s e le c t io n  and s o c ia l i z a t io n  of p u p i ls  in to  a s t r a t i f i e d  so c ie ty .

B asse t ( 1 9 7 0 ) , 4b r e f e r r in g  to  the iim ovation  in  primary educa
t io n ,  g ives  a d e s c r ip t io n  of in d iv id u a l iz a t io n  observed in  many 
classrooms ( p .51). According to  h i s  o b se rv a tio n s ,  the method of 
in d iv id u a l iz e d  in s t r u c t i o n  i s  not app lied  a l l  day through, but 
the d a y 's  work i s  ’'m ried between c la s s ,  group and in d iv id u a l iz e d  
teach ing . Regardless of the c la s s '  o rg a n iz a t io n ,  though, the 
in d iv id u a l  p u p i l  always remains a t  the ce n tre  of i n t e r e s t ,  
whether he works a t  a task  w ith  the c la s s ,  in  a group or a lone.

I n d iv id u a l iz a t io n  tak es  care of the c h i ld r e n 's  t r y i n g  working 
speed, as  w ell as  t h e i r  i n t e r e s t s  and needs allow ing the teacher  
to  devote her time e f f i c i e n t l y .  The p u p i ls  a re  re laxed , but 
very  few d i s c ip l i n a r y  problems appeared in  the classroom. In 
h i s  w r i t in g s  the words "chaos" and "d isa rray"  a r e  mentioned, but 
i t  i s  soon c l a r i f i e d  th a t  t h i s  i s  the f i r s t  im pression of a 
h a s ty  look a t  any classroom and, in  e f f e c t ,  c h i ld re n  a re  very 
a c t iv e  and in te r e s te d  in  what they a re  doing, cooperate w i l l 
in g ly  w ith  t h e i r  p ee rs  and teach e r ,  who i s  always aware of the 
p ro g re s s ,  weaknesses and p o t e n t i a l  of each one of her p u p ils .

Eay47 cons ide rs  the ex ten t to  which programmed lea rn in g  can a s 
sess  i t s  own p rog ress .  He claims th a t ,  i f  we a re  to c re a te  a 
technology of teach ing , the main ques tion  should then  be how e f 
f e c t iv e  a teaching  system we can produce, so t h a t  i t  may provide 
each s tu d en t w ith  the  p re c is e  i n s t r u c t io n  he re q u ire s  in  order 
to  meet h i s  in d iv id u a l  needs. He accep ts  th a t  one of the major 
advantages of programmed in s t r u c t io n  i s  th a t  i t  a llow s p u p i ls  to 
proceed in  t h e i r  own pace, but he argues th a t  i t  may a lso  cause 
many d i f f i c u l t i e s  when app lied  in  a la rg e  c la s s  in  which each 
in d iv id u a l  s e ts  h i s  own pace.
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The need to  adopt p ro g ress iv e  methods of teach ing  in  prim ary ed
u ca t io n  i s  a lso  s t re s se d  by M itc h e l l48 T̂ bo b e l ie v e s  th a t  in  a 
t r a d i t i o n a l  lesso n  no a t t e n t io n  i s  paid  to  the in d iv id u a l  p u p i l ,  
h i s  needs and in t e r e s t s .  He favours the  in d iv id u a l ly -c e n tre d  
classroom, but he a l s o  accep ts  th a t  a m ixture of approaches 
could be e f f e c t iv e ,  and freiguent and n ecessa ry  occasions a r i s e  
when c la s s  teaching appears to be p re fe ra b le .  He concludes h i s  
a r t i c l e  by mentioning th a t  to r e p o r t  cases of schools where the 
p ro g ress iv e  method i s  u n su c cess fu l ly  employed does no t prove the 
in e f f ic ie n c y  of the system.

In Woods and Barrow's P hilosophy o f  Education, ( 1 9 7 5 ) ,49  the 
need fo r  a c h i ld -c e n tre d  education  which could provide fo r  c h i l 
d r e n 's  varying needs i s  aga in  emphasized. They advocate an 
educa tiona l approach which w i l l  no t t r e a t  the c h i ld  as  a means 
to  an end, but as  an end in  h im se lf ,  no t as  a m in ia tu re  a d u l t  
bu t as  the ch i ld  th a t  he i s .  They a ls o  hold th a t  a c h i ld -  
cen tred  education  i s  not only c h a ra c te r iz e d  in  terms of what i s  
taugh t,  but in  terms of how i t  should be taugh t,  so as  to c o r re 
spond to  the c h i l d 's  read in ess ,  whether, t h a t  i s ,  he i s  "able to  
do something or capable of doing something and of doing i t  w ith  
some degree of s u c c e s s . "58

Riding ( 1 9 7 7 ) 5 1  tu rn s  h i s  a t t e n t i o n  to  d e sc r ib in g  the psycholog
i c a l  f a c to r s  th a t  a f f e c t  c h i ld r e n 's  le a rn in g ,  and argues th a t  
the  l e a r n e r ' s  p sycho log ica l mechanisms r a th e r  than teach ing  i t 
s e l f  determine what i s  l e a r n t  and re ta in e d .  He r e s o r t s  to  
Bruner (1961) and Ausubel (1968) to  ga in  support fo r  h i s  opinion 
th a t  th e re  e x i s t  d i f f e r e n t  methods of lea rn in g .  Riding claim s, 
th e re fo re ,  th a t  c h i ld re n  may le a rn  e i th e r  by d isco v e rin g  the 
n ecessary  in fo rm ation  themselves (d iscovery  le a rn in g )  or by be
ing informed in  a way r e a d i ly  accep tab le  according  to  t h e i r  ca
p a c i t i e s  ( re c e p tio n  le a rn in g ) .  He a lso  mentions the  d i f f e r e n c e s  
th a t  appear among p u p i ls  of the same age concerning t h e i r  i n t e r 
e s t s  and a b i l i t i e s  and he suggests  th a t  c h i ld re n  would g a in  more 
b e n e f i t s  from education , i f  t h e i r  varying lea rn in g  mechanisms 
were a lso  considered. He suggests  th a t  the teach er  must be very



c a re fu l  of the  way he t r e a t s  each in d iv id u a l  c h i ld ,  so th a t  the 
ch ild  i s  encouraged by being o ffe red  in fo rm ation  in  a way th a t  
b e s t  s u i t s  h i s  lea rn in g  s ty le .  On the o ther  hand, the teacher  
must supply a l t e r n a t i v e  methods of seeking in fo rm ation , so th a t  
the ch ild  i s  guarded a g a in s t  regard ing  h i s  persona l lea rn in g  
s ty le  as  the only  one open to him.

Even i f  in  e f f e c t  i t  has been proved th a t  the  "Plowden Revolu
t io n "  has never been r e a l iz e d  and recommendations have no t been 
t o t a l l y  implemented, n e v e r th e le s s  i t s  philosophy a f fe c te d  many 
educators  and ra i s e d  acu te  re a c t io n s  on the p a r t  of conserva
t iv e s  (mostly through the Black Papers w r i te r s )  who b e lieved  
th a t  p ro g re s s iv e  education  prepared the  "a n a rc h is ts  of 
tomorrow."

Throughout the decades 1970-1980, g re a t  p re ssu re  was exerted  
advocating th a t  teach e rs  of prim ary schools should r e tu rn  to  
" t r a d i t i o n a l  v a l u e s . " The n ega tive  c r i t i c i s m  about the p ro g re s 
s iv e  movement added dimensions to  the a l re a d y  nimerous problems 
teach e rs  faced. Teachers found i t  d i f f i c u l t  to  form ulate and 
exchange views, so as  to  reach a v a l id  e v a lu a t io n  of the s i t u a 
t io n .  Those who c r i t i c i z e d  c h i ld -c e n tre d  education  drew e v i 
dence from the  f in d in g s  of c e r t a in  researches  [ e . g . .  Barker Luim
(1970), N e v il le  Bennett (1976)] in  order to  support t h e i r  views. 
According to  th ese  re sea rch es ,  p u p i ls  who were taught through 
inform al approaches, mainly in d iv id u a l iz e d  teach ing  and le a r n 
ing , made the  l e a s t  p rog ress  in  Mathematics and English . The 
package of the above researches  i s  known as  "the black box" as  
they  were based on te a c h e rs '  s e l f - r e p o r t in g  'questionnaires  and 
ignored what happened in  the classroom on a d a i ly  b a s is .

C on tras ting  w ith  "the black  box" model re sea rch es ,  "the g la s s  
box" model was c re a te d  based on o b se rv a tio n a l  da ta .  B ia s - f r e e  
researches  were a ttem pted  which aimed a t  s e le c t in g  in form ation  
concerning the  behaviour of p u p i ls  and te a c h e rs ,  the c la s s  atmo
sphere and the  c h i l d r e n 's  p rog ress .  These s tu d ie s  shed l i g h t  on

36



the b a s is  of the co n se rv a tiv e  a t ta c k s  and helped teach ers  r e a l 
ize  and face t h e i r  problems or f ind  a l t e r n a t iv e  s t r a t e g i e s

The issu e  of in d iv id u a l iz a t io n  i s  a lso  explored by Gibbons
(1971)52 T̂Tho d e sc r ib e s  d i f f e r e n t  types of in d iv id u a l iz e d  p ro 
grammes and holds th a t  t h e i r  a p p l ic a t io n  i s  p r a c t i c a l l y  i n e f 
f e c t iv e .  I t  i s  a theo ry  which conceives a p r o je c t ,  shapes i t  
and suggests  i t s  a p p l ic a t io n ,  only t h i s  suggestion  i s  u su a l ly  
u n fe a s ib le  and u n r e a l i s t i c .  Gibbons a ls o  p o in ts  out the d i f f i 
c u l t i e s  in d iv id u a l iz e d  lea rn in g  faces  in  p r a c t ic e  and in  a t 
tempting to make a f a i r  assessm ent of the e f f ic ie n c y  of the pro
gramme. He d i s t in g u is h e s  between in d iv id u a l iz e d  programmes in  
which i n s t r u c t io n  i s  addressed  to  each in d iv id u a l  p u p il  and 
those in  which teach ing  i s  addressed to groups of c h i ld re n  or 
the whole c la s s .  He claim s th a t  in d iv id u a l iz e d  approaches which 
a re  addressed to  groups of c h i ld re n  or the whole c la s s ,  a re  d i 
r e c t l y  connected w ith  t r a d i t i o n a l  c la s s  i n s t r u c t io n  am elio ra tin g  
i t s  image only and not i t s  essence.

À la rg e  number of in d iv id u a l iz e d  programmes e x i s t ,  he continues, 
d i f f e r i n g  only in  the "elements of in s t r u c t i o n  they  in d iv id u a l 
ize  and the degree of in d iv id u a l iz a t io n  in  these  elements. " 
(p. 54) He concludes th a t  in d iv id u a l iz a t io n  i s  a l i b e r a l  move
ment, which in  i t s  most conserva tive  form could be the improve
ment of c la s s  i n s t r u c t i o n  and in  i t s  most l i b e r a l  form an adap
t a t i o n  of the task  to  the in d iv id u a l  needs and a b i l i t i e s  of 
ch i ld re n .

Boydell(1974)53 draws a t t e n t i o n  to  the d i f f i c u l t i e s  encountered 
in  in d iv id u a l  a t t e n t i o n  methods. She in d ic a te s  th a t  the p o s i 
t iv e  e f f e c t s  on c h i ld re n  th a t  such methods could have might be 
l o s t  i f  no d ia logue  e x is te d  through which v a lues  and concepts 
a re  c l a r i f i e d  and p re se n te d ,  p a s t  a c t i v i t i e s  a re  rep o rted , r e l a 
t io n sh ip s  a re  explained  and proposa ls  fo r  problem so lv ing  a re  
made. She f in d s  th a t  very  few o p p o r tu n i t ie s  fo r  tea  ch e r-c h i  Id 
communication a re  c re a te d  in  in d iv id u a l iz e d  methods. A whole 
teach ing  sess io n ,  or even an e n t i r e  day may pass  w ithout any
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purposefu l teacher  -  c h i ld  communication, s ince  co n tac ts  a re  not 
w ork-orien ted , bu t r a th e r  o rg a n iz a t io n a l  arrangements which do 
no t r a i s e  the c h i l d 's  i n t e l l e c t u a l  le v e l .  Moreover, the ch ild  
may be led to  the conclusion  th a t  h is  teach er  does not n o t ic e  
him a t  a l l ,  th a t  she favours  c e r t a in  p e e rs ,  w hile , a t  the same 
time, the teach er  may su rpass  h e r s e l f  in  her e f f o r t  to  con tac t  
each in d iv id u a l  c h i ld  in  the course of a teach ing  sess ion . Boy- 
d e l l  suggests  the  implementation of a comlànation of bo th  c la s s  
and group teach ing , where p o s s ib le ,  so th a t  the  teacher  saves 
some time during which she in t e r a c t s  w ith  in d iv id u a l  p u p ils .

The qu es tio n  of the e f fe c t iv e n e s s  of both  formal and inform al 
teach ing  has a lso  been explored by Bennett ( 1 9 7 6 ).54 Drawing 
conclusions  from the re se a rc h  he conducted, he argues th a t ,  fo r  
example, in  understanding  Mathematics, the p u p i l s '  p rog ress  i s  
b e t t e r  through formal teach ing  s ty le s  than through inform al or 
mixed s ty le s  Only in  the  case of very  low a t t a i n e r s  (boys), 
the inform al teach ing  s ty l e  was showi to  be most b e n e f ic ia l .  
This may be due to the  f a c t  th a t  c la s s  teach ing  may have been 
g iven  a t  a le v e l  beyond those boys' c a p a c i t i e s ,  b u t,  on the 
o ther  hand, he th in k s  t h a t  inform al teaching  f a i l e d  to  provide 
very  ab le  p u p i ls  w ith  the  a p p ro p ria te  experiences. And Bennett, 
concludes th a t  " in  summary, formal teaching  f u l f i l s  i t s  aims in  
the academic a rea  w ithout de tr im en t to  the s o c ia l  and emotional 
development of p u p i l s ,  whereas inform al teach ing  only p a r t i a l l y  
f u l f i l s  i t s  aims in  the l a t t e r  a rea  as  w ell as  engendering com
p a r a t iv e ly  poorer outcomes in  academic development." ( p .162)

Richards and Bolton (1971)55 to  some degree supported B e n n e tt 's  
views. They foimd th a t  p u p ils  in  the t r a d i t i o n a l  school 
achieved a b e t t e r  performance in  s tandard ized  t e s t s  than p u p i ls  
in  modern schools , bu t the p u p i ls  of schools using mixed methods 
had the  b e s t  performance.

The reasons th a t  c o n tr ib u te d  to  the prevalence of in d iv id u a l iz a 
t io n  as  a teaching  s ty l e  a re  examined by Gal ton  and Simon 
( 1 9 8 0 ) .56  In  t h e i r  opin ion , in d iv id u a l  a t t e n t i o n  methods were
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adopted follow ing the  abandonment of stream ing, which was a r e 
s u l t  of the a b o l i t i o n  of the  eleven+ examinations. Thus, the 
p ro g ress iv e  theory , which was in troduced  by the Plowden Report, 
le g i t im a te d ,  in  a sense, in d iv id u a l iz a t io n ,  which was the only 
p r a c t i c a l  s o lu t io n  to  the newly formed mixed a b i l i t y  c la s se s .  
They a lso  n o ticed  th a t  one of the main problems of in 
d iv id u a l iz a t io n  in  p ra c t ic e  was the l im ited  time the  teacher  
could devote to  each p u p il  se p a ra te ly .  Thus, they concluded 
th a t  ab so lu te  in d iv id u a l iz a t io n  should be ru led  out as  an op
t io n ,  because i t  was p r a c t i c a l l y  im possible muler the e x is t in g  
circum stances of c la s s  s iz e s  and because, according to  ORACLE'S 
f ind ing 3, " ind i  vidua 1 moni t o r s , "  y ounig t  ea che r s  in  the  i  r  ma lo r -
i t y ,  had the lowest percentage of t e a cher-pupi l  in te ra c t io n .
They a lso  claimed th a t  in  a t o t a l l y  in d iv id u a l iz e d  s i t u a t i o n  i t
was im possible fo r  the teacher  to  monitor the a c t i v i t i e s  of each 
in d iv id u a l  p u p il  in  order to  check whether he tack led  work ap
p ro p r ia te  fo r  h i s  a t ta in m en t le v e l .

A s im i la r  view m s  expressed by Bemiett, who in  h i s  l a t e r  work 
(1984)57 in d ic a te d  th a t ,  in  e f f e c t ,  teach ers  made a l im ite d  use 
of in d iv id u a l iz e d  i n s t r u c t io n ,  as  most of them p re fe r r e d  a mix
tu re  of d i f f e r e n t  approaches.

In  1977 the Green P a p e r 5 8  was the f i r s t  D.E.S. p u b l ic a t io n  to  
c r i t i c i z e  the e f f e c t s  of the p ro g ress iv e  movement in  primary 
education. The paper accepted th a t  some of the  c r i t i c i s m  was 
f a i r  but mostly was un true  as  fo r  in s tan ce  the  d e c l in e  in  educa
t io n a l  s tandards . I t  acknowledged th a t  c h i ld -c e n tre d  education  
had not been always su ccess fu l  in  p r a c t ic e  and th a t  c e r t a in
teach ers  had m is in te rp re te d  the philosophy underly ing  c h i ld -c e n -  
t re n e ss  and in  the name of in d iv id u a l iz a t io n  f a i l e d  to achieve 
h igh s tandards  in  such b a s ic  s k i l l s  such as  Mathematics and Lan
guage.

Some re se rv a t io n s  concerning the a p p l i c a b i l i t y  of in d iv id u a .l iza -  
t io n  were expressed by the re sea rch e rs  who had conducted the 
ORACLE p ro je c t .  The conclusions the ORACLE study (1980)59
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y ie lded  suggested th a t  in d iv id u a l iz a t io n ,  both  of work and a t 
te n t io n  was widely ap p lied  but in  a sense not p ro g re s s iv e ly  o r i 
ented. The p ro g ress iv e  theory  promoted by the Plowden Report 
r e fe r r e d  to  the in d iv id u a l  c h i l d 's  a c tu a l  a c t i v i t y ,  p lac ing  the 
weight on d isco v e ry  methods, ex p lo ra to ry  ta sk s  and a search  fo r  
persona l i d e n t i t y ,  while the t e a c h e r 's  r o le  was to provide the 
a p p ro p r ia te  s tim ulus  a t  the a p p ro p r ia te  time by ques tion ing , 
d iscu ss in g  and guiding the p u p il  d i s c r e e t l y .  ORACLE'S f in d in g s  
in d ic a te d  th a t  no such in d iv id u a l iz a t io n  was a c tu a l ly  p ra c t ic e d .  
The t e a c h e r 's  and in d iv id u a l  p u p i l ' s  i n t e r a c t io n s  were f a c tu a l ,  
m anagerial and of a ro u tin e  t^q)e. Besides, luider the p re se n t  
r e a l i t y  of c la s s  s iz e  the Plowden type in d iv id u a l iz a t io n  was no t 
f e a s ib le .  ORACLE goes a l i t t l e  f u r th e r  to  propose the o rgan iza
t io n  of p u p i ls  in to  groups and to  encourage group work T̂ jo 
reasons a re  o ffe red  in  support of t h i s  recommendation: the f a c t
th a t  t o t a l  in d iv id u a l iz a t io n  of a l l  work i s  im prac ticab le  ard  
th a t  through the  work in  groups ch i ld re n  w i l l  ga in  in  s o c i a l i z a 
t io n ,  exchange of ideas  and in  development of t h e i r  owi i n t e r 
e s t s  working w ith  t h e i r  peers . Thus, in  the r e s e a r c h e r 's  op in
ion, in d iv id u a l iz a t io n  w i l l  be achieved through group o rgan iza
t io n  and work.

The way th a t  in d iv id u a l iz a t io n  works w ith in  the va r io u s  school 
su b je c ts  i s  explored by Kirby (1981)50 %rho in  h i s  d isc u s s io n  of 
in d iv id u a l iz a t io n  in  teach ing  and lea rn in g  n o t ic e s  th a t  th e re  
a re  some school s u b je c ts  th a t  must be in d iv id u a l iz e d  and o th e rs  
th a t  need to  be s o c ia l iz e d ,  th a t  lea rn in g  of many s k i l l s  i s  by 
n a tu re  in d iv id u a l  w hile lea rn in g  of o th e rs  could be achieved i f  
shared only. Kirby p o in ts  out the danger the c h i ld  runs i f  he 
i s  to  be i s o la te d  from h is  peers  in  the name of in d iv id u a l iz a 
t io n .  Thus, he cau tio n s  a g a in s t  over-emphasizing the need to  
care  fo r  c h i ld r e n 's  in d iv id u a l i ty :  c h i ld re n  can be in d iv id u a ls  
but they a lso  share  many common c h a r a c t e r i s t i c s ,  needs and i n 
t e r e s t s  w ith  o th e r  c h i ld re n  and t h i s  should be always kep t in  
mind. In  d isc u ss in g  the  p o s s i b i l i t i e s  of applying in d iv id u a 1- 
ized methods in  p a r t i c u l a r  s u b je c ts  ( i . e . ,  Ilathematics) he sug- 
g e s ts  th a t  c h i ld re n  could be in troduced to  the i n i t i a l  s tag e s  of
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s e q u e n t ia l  work in  a to p ic  new to the whole c la s s ,  e a s i ly  f o l 
lowed by even low a t t a i n e r s .  This could be followed by appro
p r i a t e  ta sk s  cha lleng ing  th ink ing  as  w ell as  encouraging i n d i 
v id u a l  i n t e r p r e t a t i o n  and expression .

Bennett ( 1 9 8 4 ) 5 1  in  h is  study “on the n a tu re  and con ten t of 
classroom ta sk s  and the m ediating f a c to r s  which in f lu e n c e  th e i r  
choice , d e l iv e ry ,  performance and d iagnosis"  fomid th a t  a lthough  
the  teach ers  in  h i s  sample underpinned the  philosophy of 
in d iv id u a l iz a t io n  they  did  not manage to match in te n t io n  and a c 
tu a l  demand. Wiat they knew and supported as  theory , they  were 
unable to app ly  in  p ra c t ic e .  So a lthough  h igh  and low a t t a i n e r s  
were exposed to  d i f f e r e n t  con ten t w ith in  the curricu lum , they 
were expected to  f u l f i l  s im i la r  task  demands. I t  r̂e.s a l s o  found 
tha.t the b r ig h t  p u p i ls  were l e s s  adeqi.iately ca te red  fo r  than 
t h e i r  low a t t a in in g  peers . Bennett concludes h i s  f in d in g s  with 
a c a r e f u l ly  formulated c r i t i q u e  of the philosophy underly ing  i n 
d iv id u a l  in s t r u c t io n .  Although he does not deny the v a l i d i t y  of 
the s p e c i f i c  philosophy and the p r o f i t s  i t  brought to  education  
(good lea rn in g  environment, alm ost id e a l  use of resou rces ,  
development of good r e la t io n s h ip s )  he p o in ts  out th a t  teachers  
were not f a m il ia r  w ith  c e r t a in  of the co g n it iv e  a sp e c ts  of the 
1ea rning envi r onment.

In  conclusion , i t  might be argued th a t  the Plowden Report (1967) 
may not have brought an a c tu a l  rev o lu t io n  bu t i t  has c e r t a in ly  
in fluenced  and i t  w i l l  continue to  in f lu en ce  the theo ry  of p r i 
mary education. Every primary school has been made aware, to  a 
g r e a te r  or l e s s e r  degree, of the  "p rogressive  t h e o r y . " New ap
proaches have been te s te d  and, group and in d iv id u a l  teach ing  has 
l im ite d ,  i f  no t minimized, c la s s  teaching. For about twenty 
years  p ro g ress iv en ess  has endured the severe c r i t i c i s m  and a t 
tacks  from the re se a rc h e rs  who foresaw f a l l i n g  s tandards ,  
i n s u f f i c i e n t  i n t e r a c t io n  between teacher  and p u p i l s ,  in c o n s is 
tency and d is ru p t iv e n e s s  in  the classroom. However, in  con
t r a s t ,  "coun te r-re sea rch es"  have been conducted th a t  have c h a l
lenged the f in d in g s  of the former ones as  in a c c u ra te ,  concluding
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t h a t  i t  should be recognized th a t  the a p p l ic a t io n  of in d iv id u a l
i z a t io n  i s  not su c cess fu l  in  a l l  circum stances. These conclu
s io n s  along w ith  p rog ress iv ism  and a "back to  t r a d i t io n "  te n 
dency have brought f o r th  new educa tiona l p o l i c i e s .  Thus d e s p i te  
the Plowden R e p o r t 's  advocation  of in d iv id u a l i ty  in  i t s  d i f f e r 
ent in t e r p r e t a t i o n s  the  recen t  trends  have moved towards u n i f o r 
mity. Even i f  nobody could claim th a t  modern thought i s  too f a r  
away from the Plowden R e p o r t 's  p roclam ations , y e t  in  e f f e c t  big  
changes have occurred. An a ttem pt has become obvious to  promote 
"a common curriculum  framework" and to  emphasize the need fo r  
"curriculum  c o n s is te n c y ."52

The D.E.S (1980) t r i e d  to  f o s te r  a n a t io n a l  consensus on a. de
s i r a b le  framework fo r  the curriculum. In  HTII (A View o f  th e  
C urrieiilim  , HMI s e r i e s ;  M atters fo r  D iscussion , I I ,  London, 
HMSO, 1980) a new curriculum  p o l ic y  i s  form ulating  a broad na
t io n a l  s t r u c tu r e  of curriculum  along w ith a lo c a l  one.

An e f f o r t  i s  being made to  make school arid teach e rs  more a c 
countable  to  a s se s s  and eva lua te  p u p i l s '  performance. I s  one to  
suppose th a t  these  new tren d s  may, i f  not challenged , r e s u l t  in  
a g radual re tu rn  to  a more t r a d i t i o n a l  view of prim ary education  
and the sulisequent l im i t a t i o n  of in d iv id u a l iz e d  in s t ru c t io n ?
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TUE DEVELOPMENT OF TUE TEACEENG OF MATHEMATICS IN PRIMARY EDUCA
TION.

As mentioned p re v io u s ly  in  t h i s  chap te r .  World War I I  s ig n a l le d  
r a d ic a l  socio-economic and tech n o lo g ica l  changes. In d u s try  de
veloped r a p id ly  to  help  people recover from the xm.r and b u ild  a 
world of peace. S ocie ty  changed, i t s  s t r u c tu r e s ,  r e l a t io n s ,  
purposes demanded re -e v a lu a t io n .  Needs d e r iv in g  from economic 
development, te c h n o lo g ica l  achievement, c u l tu r a l  and id e o lo g ic a l  
changes d ic ta te d  ano ther  demand : not only s c i e n t i s t s ,  but even 
the g en era l  p o p u la tio n  had to  be f a i r l y  competent in  Mathemat
ic s ,  in  order to  be ab le  to  understand and cope w ith  the techno
lo g ic a l  world in  which they  l iv ed . S ocie ty  i t s e l f ,  demanded a 
r e a p p ra is a l  of an educa tiona l framework w ith in  the  f i e ld  of 
Mathematics. Education r e -e s ta b l i s h e d  i t s  aims and o b je c t iv e s ,  
reconsidered  i t s  con ten t and s ta r t e d  the a p p l ic a t io n  of new 
methods th a t  could serve f i r s t l y  i t s  immediate, and secondly i t s  
long-term  lea rn in g  needs.

Mathematics had no o ther choice but to  follow t h i s  t r e n i .  This 
need fo r  inno'^mtion obliged U n iv ers i ty  s c h o la rs  to  attem pt an 
innovation  of Mathematics education. Thus, the  "New Mathemat
ic s"  approach emerged based on the work of the Bourbaki53 group 
anii was concerned mostly w ith  the  re o rg a n iz a t io n  and renewal of 
the  con ten t of Mathematics sy llab u ses  and the methods of i t s  
in t ro d u c t io n  to  the primary school. Several new to p ic s  were i n 
troduced, but the con ten t of Mathematics fo r  the prim ary school 
remained imchanged; in s te a d .  Mathematics m s  t r e a te d  in  a d i f 
f e re n t  r̂a.y - by the in t ro d u c t io n  of the se t  theory  and function .

The term "New Mathematics" was used in  a l l  the v a r i e t i e s  of new 
teaching  schemes, r e g a rd le s s  of the b ig  or small d i f f e r e n c e s  ex
i s t i n g  among the ’/e.rious programmes. The main d i r e c t io n  of the 
innovation  in troduced  by the new approach m.s "towards g re a te r  
a b s t r a c t io n  of th o u g h t ."54
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The a p p l ic a t io n  of the "New Ha th e m  t i c s "  approach in  England was 
very  l im i te d ,  hut in  the U.S.A., where i t  wa.s widely accepted  
and ap p l ie d ,  i t  o ffe red  re sea rch e rs  the chance to draw conclu
s ions  regard ing  the content of the sy l la b u s ,  the teach ing  method 
and i t s  r e la t io n s h ip s  to  everyday use.

Doubts began to be expressed as  to  the l ik e l ih o o d  of Ilathematics 
to  be used in  s i t u a t io n s  not p u re ly  m athematical and ques tio n s  
a ro se  as  to  whether Mathematics m.s taugh t fo r  i t s e l f  or in  o r 
der to  f a c i l i t a t e  people in  t h e i r  work and /o r  to  meet t h e i r  spe
c i a l  needs. I t  appeared th a t  p u p i ls  consumed a l l  t h e i r  energy 
in  learnii'ig d i f f i c u l t  concepts of Mathematics, the a p p l i c a b i l i t y  
of which they f a i l e d  to  see.

There were those who disapproved of the new approach to 
Mathematics and exerted  severe c r i t i c i s m  to the  "New Mathemat
ic s "  scheme, Morris Kline being one of t h e m . D iscussing  the 
s i t u a t i o n  in  the U.S.A., Kline accused p ro fe s so rs  of Mathemat
ic s ,  who were re sp o n s ib le  fo r  the curriculum  reform th a t  they 
were only in te r e s te d  in  developing fu tu re  Mathematics, so they 
ignored teaching . Having fo rg o t te n  the time and e f f o r t  they  
themselves devoted to  reaching th e i r  le v e l  of knowledge, they 
imagined they could immediately impart t h i s  knowledge to  young 
le a rn e rs .  Kline went so fa r  as  to  c h a ra c te r iz e  p ro fe s s io n a l  
mathematicians as  the most s e r io u s  th r e a t  to  Mathematics teach 
ing. He fu r th e r  accused the "New Mathematics" approach th a t ,  
while i t  proclaimed the e ra d ic a t io n  of the t r a d i t i o n a l  c u r r ic u 
lum d e fe c ts  - mainly ro te  lea rn in g  and d i f f i c u l t ,  in a c c u ra te  
language - by teach ing  su b je c ts  lo g ic a l ly  and by in tro d u c in g  
p re c is e  language, in  r e a l i t y ,  i t  complicated th in g s .  The l o g i 
c a l  approach was d i f f i c u l t  in  p r a c t ic e ,  because p u p i ls  had to  
j u s t i f y  each s tep  they  took in  a procedure, in  order to  prove 
i t s  mathematical r e l a t io n .  Therefore , something th a t  could be 
done e a s i ly  on the  b a s is  of experience, now demanded a l o t  of 
d i f f i c u l t  reasoning. Concerning the language, much term inology 
and s^rml'Olism ^?as used in  the name of c l a r i f i c a t i o n  and p r e c i -

4 4



Sion, while the covert purpose m.s to show the  complexity and 
s o p h is t i c a t io n  of simple and p e r f e c t ly  i n t e l l i g i b l e  concepts. 
As fo r  the s e t  theory , the new approach in troduced , a l though  i t  
a t t r a c t e d  a l o t  of no ise  and a t t e n t io n ,  i t  foun>i l i t t l e  use in  
the  end.

Thus, a t  the o u tse t  of the  1970s new trends  emerged in  r e l a t io n  
to  Mathematics education. Notions such as  "education  fo r  a l l , " 
" in d iv id u a l  needs ,"  "c h i ld -c e n tre d  ed u ca tion ,"  " lea rn in g  through 
a c t i v i t i e s "  a f fe c te d  the Mathematics sy l la b u s  and teach ing , 
causing a s h i f t  in  Mathematics education. From being the body 
of language aiming to  f u l f i l  the long-term  needs of the le a rn e r  
- h is  p a r t i c ip a t i o n  as  an a d u l t  in  the s o c ie ty  and h i s  fu tu re
in d iv id u a l  needs - Mathematics became the instrum ent which
ca te red  fo r  the sh o rt- te rm  needs of the c h i ld :  the c h i ld ,  th a t
I S ,  could d e r iv e  p le a su re  from being engaged in  a mathematical 
s i t u a t i o n  and, moreover, he could see the  u se fu ln e s s  of 
Mathematics in  h i s  ever^^day l i f e  a t  school and in  h i s  play. As 
Brown (1981)66 claims "the curriculum  i s  no t i n t e l l e c t u a l  food 
to  be fed by the  teacher  to the ch i ld  in  chunks, according  to 
the e d ic t  from on high. At the p o in t  of t r a n s f e r ,  a complex 
i n t e r a c t io n  i s  in  p rocess  between a mathematical id ea ,  an i n d i 
v id u a l  c h i ld  w ith  h i s  p re sen t  persona l p e rc e p t io n s ,  i n t e r e s t s  
and c a p a b i l i t i e s .  "

In  the U.S.A. the curriculum  reform p resen ted  two d i f f e r e n t  o r i 
e n ta t io n s .  The one focused on conten t - lo g ic a l  thinlcing, p r e 
c ise  language and new concepts of s e t  theory  and fu n c tio n  and 
the o th e r  on ch iId -c e n tre d n e ss ,  lea rn in g  by d isco v e ry , e x p lo i t 
ing the c h i l d ' s  own environment and experiences  and considering  
the d i f f e r e n c e s  between ch i ld re n  of the  same age. The common
c h a r a c t e r i s t i c  th a t  both  these  approaches or a sp e c ts  had was 
th a t  in  e i th e r  case the people who planned the reform were 
mostly u n iv e r s i ty  sch o la rs .
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In  England, i t  T-ms not u n t i l  the  p u b l ic a t io n  of the Hadow Report 
(1937) th a t  the idea fo r  a change in  primary education  began to 
be formulated. The re fe ren ces  to  Mathematics ma.de by the Report 
(pp. 175-182) were not so c le a r .  I t  s ta te d  th a t  too much time 
T'Ta.s g iven  to  A rithm etic  and too l i t t l e  to  Geometry. According 
to  the Report, the  time devoted to  A rithm etic , which m s  r e 
garded as  being mainly concerned w ith  the fundamental p rocesses  
of " ru le s ,"  should be reduced. N everthe less ,  the  Report main
ta ined  th a t  "unless  he ( the  c h i ld )  can add, s u b tr a c t ,  m u lt ip ly  
and d iv id e  a c c u ra te ly ,  qu ick ly  and w ithout h e s i t a t i o n ,  h i s  fu 
tu re  p rog ress  w i l l  be sev e re ly  hand icapped ." ( p . 176) In  gen
e r a l ,  the R e p o r t 's  re fe ren ces  to  Mathematics were r a th e r  confus
ing. Thus, while a t  a p o in t  i t  suggests  th a t  " in c reas in g  a t t e n 
t io n  should be paid to  the  a p p l ic a t io n  of A rithm etic  to m atte rs  
w ith in  the c h i ld r e n 's  environment," (p. 178), a t  ano ther p o in t ,  
i t  d isa g re e s  w ith  the idea of using concrete  experience for 
Mathematics lea rn in g .  As i t  c h a r a c t e r i s t i c a l l y  reads, " i t  has 
o f te n  been urged th a t  the  beginnings of A rithm etic  should be 
'c o n c r e te . '  I f  by t h i s  i s  meant th a t  the c h i l d 's  e a r ly  work 
should be fomjded on h i s  persona l experience and d ea l  as  f a r  as 
p o s s ib le  w ith  th in g s  f a m il ia r  to  him, i t  i s  a tru ism , and i t  ap
p l i e s  to  a l l  teach ing  a t  t h i s  s tage . But i f  i t  means th a t  the 
ch i ld  must only d ea l  w ith  numbers of a r t i c l e s  and never w ith  
number in  the a b s t r a c t ,  must add horses  to  horses  and take nu ts  
from n u ts ,  and never add th re e  to  four or take seven from 
twelve, i t  i s  pure pedantry . " (p. 175-176)

D espite  i t s  complexity and the f a c t  i t  had no s ig n i f i c a n t ,  imme
d ia t e  e f f e c t ,  the  Hadow Report s e t  the b a s is  fo r  a c h i l d - o r i 
ented primary education , by recognizing  th a t  c h i ld re n  of the 
same age d i f f e r  in  i n t e l l e c t u a l  a b i l i t i e s  and i t  i s  a mistake to 
c l a s s i f y  them in  a s in g le  category. Moreover, i t  brought fo r -  
im.rd the n o tio n  of in d iv id u a l iz a t io n ,  by suggesting  th a t  very  
b r ig h t  c h i ld re n  "should be allowed to  go form .rd to  the new work 
of which they a re  capable. " Concerning Mathematics, the Hadow 
Report accep ts  th a t  the  p ro je c t  method may be u se fu l  as  a s t a r t 
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ing p o in t  in  Mathematics teach ing , but the mystery of the task  
should be "obtained through a reg u la r  and system atic  p ra c 
t i c e .  . .  "

Although in  the U.S.A. the changes in  the curricu lum  were i n i t i 
a ted  by theo ry , in  England the reform ers tended to be r a th e r  im
p a t i e n t  of theory , they promoted a pragmatic approach fo r  the 
planning of Mathematics to  which many teach e rs  co n tr ib u ted  but 
the c o n tr ib u t io n  of U n iv e rs i ty  Mathematicians m s  m i n i m a l . I n  
1956, the Mathematical A ssoc ia tion  in  England published  a re p o r t  
on primary education. In  t h i s  r e p o r t ,  a t r a n s p o s i t io n  took 
p lace  which gave le s s  weight to  the con ten t of Mathematics s y l 
labus to  the  c h i ld  h im self - who ?̂a.s regarded as  a uniqiie i n d i 
v idua l w ith  h i s  needs and developmental range. Groups of te a c h 
e rs  c o l la b o ra te d  and designed p r o je c t s  l ik e  f i e l d  fJ a td e m t-  
ics,. F le tc h e r  lie th e m  tics., and FlIF. These new schemes t r i e d  to 
be l e s s  a b s t r a c t ,  based on "a p p lie d " Mathematics and made use of 
ever^'day experiences  and m a te r ia l  wherever p o ss ib le .

N everthe less ,  even i f  tendencies  fo r  an innovation  in  Mathemat
ic s  curricu lum  had begun to  be formulated immediately a f t e r  the 
War, i t  was no t u n t i l  the  Flcw ien Feport (1967) was piJblished 
th a t  a r e a l  change took p lace  in  primary education. The knowl
edge cen tred  philosophy gave way to chi Id -c e n t  redness  and the 
t r a d i t i o n a l  teach ing  techniques were modified. The changes in  
the prim ary curricu lum  re su l te d  in  changes in  both  mathematical 
con ten t and teach ing .

The Plowden Report suggests  th a t  the new approach r a i s e s  g re a t  
demands fo r  Mathematics knowledge and understand ing , on the 
t e a c h e r 's  p a r t  and i t  admits th a t  teach ers  who in  t h e i r  m a jo r i ty  
have no t been adequa te ly  t ra in e d  in  Mathematics w i l l  face many 
d i f f i c u l t i e s  in  apply ing  the new approach. I t  p r a i s e s  some 
schools ' i n i t i a t i v e  to  have a lre a d y  "re thought and reorganized  
th e i r  mathematical sy llab u s  and teaching  methods. " (p. 238, par. 
657. ) The re p o r t  a l s o  a ttem pts  to  d isp e rse  the f e a r s ,  a l re a d y
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expressed, w ith  regard  to  a d e c l in e  in  computation and accuracy , 
claiming th a t  a new approach may be proved u n successfu l  in  some 
cases - b es id e s ,  a t r a d i t i o n a l  method runs the same r is k  - but 
most probably, as  c h i ld re n  w i l l  be more p e rso n a l ly  involved, 
p r e c is io n  " is  l i k e l y  to  improve since  in  t h i s  kind of work th e re  
i s  a b u i l t - i n  in c e n t iv e  to  accuracy. " (par. 658) The p a r t  con
cerning the Mathematics curriculum  concludes w ith  a wish th a t  
the new approach does no t end up as  a "novelty" in s id e  an old 
t r i e d  sy lla b u s ,  implementing textbooks as  teach ing  m a te r ia l  and 
"consecrated by f a m i l i a r i t y . "

The in t ro d u c t io n  of Comprehensive Education, a t  the end of 1968, 
in  m a n y68 Local Educational A u th o r i t ie s  abo lished  the examina
t io n  a t  11+. This move had d i r e c t  e f f e c t s  on the  cu r r ic u l im  of 
Mathematics which, a t  l a s t ,  was l ib e ra te d  from the demands and 
p re ssu res  which these  examinations exercised  upon i t .  The very  
f i r s t  r e s u l t  m.s th a t  Mathematics, which had in  the main been 
a b s t r a c t  and incomprehensible to  many c h ild re n ,  became d e f i n i t e  
and was based on p r a c t i c a l  experiences. By p a r t i c ip a t i n g  in  ev
eryday a c t i v i t i e s  and handling concrete  m a te r ia ls ,  c h i ld re n  were 
now ab le  to  explore the v a r io u s  a re a s  of Mathematics. P i a g e t 's  
developmental theo ry  and h is  d i s t i n c t i o n  between the  s tage  of 
concre te  and formal o p e ra tio n  had a f fe c te d  curricu lum  planning. 
Land6'? r e f e r s  to  the ways in  which these  P ia g e t ia n  suggestions  
had been employed in  England to  form ulate the s tag es  of develop
ment of mathematical to p ic s .

The ro le  of environment in  Mathematics understanding  and l e a r n 
ing i s  a l s o  s t r e s s e d  by Matthews (1973)70 who claims th a t  c h i l 
d ren  by studying t h e i r  environment r e a l i z e  the u se fu ln e s s  of 
Mathematics and g a in  p lea su re  from i t ;  he p o in ts  out t h a t  the 
c h i ld re n  need concre te  opera tions  before  they reach the  s tag e  of 
formal o p e ra t io n s ,  when they can solve problems in  an a b s t r a c t  
form but s t i l l  d i r e c t l y  r e la te d  to  t h e i r  p e rso n a l experiences. 
He a lso  recommends th a t  Mathematics should be prompted from the 
p u p i ls '  environment, i f  we wish the c h i ld r e n 's  i n t e r e s t ,  en ioy-
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ment and knowledge of Mathematics to  grow too. He a ls o  draws 
our a t t e n t i o n  to the new trends  developed in  the s tudy of Mathe
matics involv ing  a l l  curriculum  a reas .  Although he does not 
deny the p o s i t iv e  r e s u l t s  th a t  such an approach might b r in g ,  he, 
n e v e r th e le s s ,  argues th a t  th e re  w i l l  al^ya.ys e x i s t  s u b je c ts  which 
should be s tud ied  m athem atically  only (p. 78, G. Matthews,
1972). Opinions a re  expressed which suggest th a t  the  c h i l d 's  
eagerness to  p lea se  h i s  teacher should be rep laced  by the 
i n t e r e s t  "of making and e^mluating" m athematical judgement. 
Mathematics should be meaningful fo r  the p u p i l  in s te a d  of being 
a b s t r a c t  and m ysterious, i t  should be pursued fo r  the l e a r n e r ' s  
own needs and i n t e r e s t s  a p o s i t io n  a lso  shared by Brissenden.

In 1973 the Proceedings of the Second In te rn a t io n a l  Congress on 
Mathematical Education were ed ited  by Howson shedding new l i g h t  
on the psychology of Mathematics lea rn in g  and the concept of 
s t ru c tu re  in  Mathematics. Prof. E ischbe in ,?^  fo r  in s ta n c e ,  a r 
gues th a t  the ch ild  should be i n i t i a t e d  in to  m athematical s t r u c 
tu re s  e m p ir ic a lly  very  e a r ly  in  h is  l i f e .  This could be r e a l 
ized , he m a in ta in s , by a n t ic ip a t in g  the fundamental system of 
knowledge for t h i s  s tage  of development. The schemes c rea ted  
could be used by the ch i ld  as  m atrices  th a t  could develop h i s  
mathematical thought.

A s im ila r  p o s i t io n  i s  expressed by Prof. Freudenhal^-' who p ro 
poses th a t  i f  we a re  to in troduce the ch i ld  to c e r t a in  mathemat
i c a l  p a t te rn s  then we should s t a r t  w ith  simple and p r im i t iv e
31 rue tu r  e s . Then, he re f  e r s t  o J e r ome B rime r ' s s ta  t  ement tha. t  
p r a c t i c a l l y  every su b jec t  could be taught to  any c h i ld  a t  any 
stage provided th a t  we a re  " c a re fu l  and honest i f  we want to
adapt some p iece  of h igh  Mathematics to lower le v e l .  S im plify 
ing i s  a good th in g ,  but wrong e le m e n ta r iz a t io n s  a re  a dan
g e r . . . "  ( p . 113)

Furthermore, the n e c e s s i ty  fo r p u p i ls  to  develop the a b i l i t y  to  
g e n e ra l iz e  Mathematical r e l a t io n s  and o p era t io n s  i s  s t r e s se d .
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K ru te t s k i i  (1976)74 s t a t e s  th a t  "we s h a l l  consider the a b i l i t y  
to g e n e ra l iz e  Mathematical m a te r ia l  from ano ther  s tan d p o in t,  
a lso  on two le v e l s ;  1. a s  a p e rso n 's  a b i l i t y  to see something 
g en e ra l  and known to  him in  what i s  p a r t i c u l a r  and concrete  
( subsuming a p a r t i c u la r  case under a knowi g en e ra l  concept) and 
2. the a b i l i t y  to  see something g enera l  from something s t i l l  un- 
knowi to  him in  what i s  i s o la te d  and p a r t i c u l a r  ( to  deduce the 
g en era l  from p a r t i c u la r  cases , to  form a co n cep t.)"  He then 
continues by claiming th a t  th e re  i s  a d i f f e re n c e  between the 
case of a pu p il  who recognizes a s i t u a t io n  in  which an a lread y  
fa m il ia r  to  him formula could be ap p lied ,  and the case where the 
p u p il  can deduce an miknowi to him formula from p a r t i c u la r  
cases.

In  the e a r ly  1930s, new m ethodological p r in c ip le s  appeared in  a 
Mathematics curriculum  based on the  study of the env iro im en t. 
The p r in c ip le s  described  by O teiza (1984), '‘’6 a re  those  of con
s t r u c t io n ,  o rg a n iz a t io n  and f u n c t io n a l i ty  of knowledge, the 
p r in c ip le  of u n i ty  of \ 'a r ious  fu n c tio n s ,  and of a c t i v i t y  which 
could a f f e c t  the p u p i l ' s  lea rn ing  process.

With a view a t  the te a c h e r -p u p i l  i n t e r a c t io n  and the m.Y d i f f e r 
ent con ten t arid teach ing  s ty le s  a f f e c t  the p u p i l ' s  p rog ress  sev
e r a l  p ieces  of re sea rch  were c a r r ie d  out. Thus Bennet  (1976) 
found th a t  the p u p i l s '  mathematical understanding  increased  with 
formal teaching  s ty le s .

In 1978 a survey by HMl76 revealed  tha.t the f re e  d e c is io n s  of 
teach ers  on what should be taught might r e s u l t  in  s t r ik in g  
d i f f e r e n c e s  between the content of Mathematics sy llab u s  th a t  
d i f f e r e n t  p u p i ls ,  even in  the same schools , were in troduced to. 
The re p o r t  a lso  s t r e s s e d  the f a c t  th a t  too much time was spent 
on r e p e t i t i v e  p r a c t i c e  of s k i l l s  a l re a d y  acq u ired , a p r a c t ic e  
p u re ly  mechanical and u n re la ted  to  ever^^ay l i f e .
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D espite  the con troversy  caused by the  a p p l ic a t io n  of in d iv id u a l 
i z a t io n  in  p r a c t ic e ,  the ORACLE f in d in g s  (1980) showed th a t  in  
Mathematics the c la s s  teaching  method was the most u s u a l ly  em
ployed; a lso  according to  the p r e - t e s t  arml p o s t - t e s t  d a ta  on 
p u p i l s '  p rog ress  the " c la s s -e n q u ire r s "  made the h ig h e s t  improve
ment .

The sex d i f f e re n c e s  in  performance and in  a t t i t u d e s  towards 
Mathematics were po in ted  out by s tu d ie s  such as  the  ARU survey 
(1980,1981). 77 The Survey in d ic a te d  th a t  a t ta.inment d i f f e r e d  
between the sexes in  the d i f f e r e n t  a reas  of the sy llab u s .  I t  
a lso  d iscovered  th a t  c e r t a in  to p ic s  caused d i f f i c u l t i e s  to the 
m a jo r i ty  of p u p i l s ,  while o th e rs  proved to  be very  sim ple, con
sequen tly  the children* s success r a te  in  them wa.s q u i te  high.

Mathematics has always been considered a d i f f i c u l t  s u b je c t , 
moreover, the co n ten t,  method and o b je c t iv e s  of the "New Mathe
m atics" have o f te n  been questioned. N everthe less ,  s c h o la rs ,  
such as  Choat (1980)78 ^^o claims th a t  th e re  i s  no t such a th ing  
as  "modern or new" Mathematics, but i t  i s  the same Mathematics 
th a t  has been p ra c t i s e d  fo r  more or le s s  a century, ^fhat i s  new 
i s  the approach to  Mathematics teach ing . According to  t h i s  new 
approach pa ins  a re  taken  to  p re se n t  the su b je c t  in  an  i n t e r e s t 
ing, ex c i t in g  way fo r  c h i ld re n ,  so th a t  they  become a c t iv e ly  in 
volved in s tead  of remaining p ass iv e  l i s t e n e r s  a t  b e s t  or even 
r e j e c t  i t  as  almost a l l  p u p ils  did  in  the p a s t .

Choat b e l ie v e s  th a t  the su p p o rte rs  of the "back to  b a s ic s"  move, 
those who oppose the  "new Mathematics" or any new approach to  
Mathematics teach ing , fo r  th a t  m a tte r ,  regard Mathematics as  the 
d i s c ip l i n e  which can make c h i ld re n  m echanically  competent, ab le  
in  computation and aware of some b a s ic  p rocesses  of Mathematics. 
They b e l ie v e  th a t  le a rn in g  by understanding  i s  a waste of time. 
"They would p r e fe r  c h i ld re n  to le a rn  f a c t s ,  and once f a c t s  have 
been acqu ired , hope th a t  understanding m a t e r i a l i z e s . " (Choat, 
1980)
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Mathematics i s  a lso  regarded as  "a d i f f i c u l t  su b je c t  bo th  to 
teach anil to  lea rn"  (par. 223) by the Cockcroft Report (1932)79, 
which admits th a t  i t  " is  a l s o  a su b jec t  which re q u ire s  hard work 
and much p r a c t i c e ,  whatever o n e 's  le v e l  of a t ta in m en t may be" 
(par. 229) and i t  warns th a t  "whatever t h e i r  le v e l  of a t t a i n 
ment, p u p i ls  should not be allowed to  experience repea ted  f a i l 
ure. " ( p a r . 230) The r e p o r t  a lso  g ives  support to  the new 
broader curriculum  and suggests  th a t  th e re  should be l in k s  be
tween Mathematics and o ther  a re a s  of the  curriculum  and i t  advo
ca te s  the need fo r  p r a c t i c a l  work. I t  a lso  pays s p e c ia l  a t t e n 
t io n  not only to  p u p i ls '  a t ta in m en t scores  but a lso  to  the a t t i 
tudes they  form tom .rds Mathematics during t h e i r  prim ary school
ing. The need fo r  assessment and c o n t in u i ty  i s  a lso  s t re s se d .

R eferring  to  the c r i s i s  in  Mathematical education  in  the U.S.A., 
Davis (1984)60 recognizes two major problems in  the a p p l ic a t io n  
of Mathematics in  schools; The f i r s t  i s  the dangerously  uneven 
pace. P up ils  a re  d e ta in ed  by very  simple problems, concepts or 
a c t i v i t i e s ,  a lthough  th e i r  co g n it iv e  le v e l  may cry  out fo r  more 
complicated and demanding ones. This i s  a s e r io u s  h indrance to 
c h i ld re n  when they  proceed to co l leg es  which, of course, req u ire  
a more advanced knowledge of c e r t a in  mathematical a reas .  The 
second problem, as  Davis perce iv es  i t ,  i s  the  wrong way th a t  
Mathematics may be p resen ted  to  p u p ils .  The ^my Mathematics i s  
taught i s  a t  times lack ing  in  v iv id n ess  and im agination , a s  i t  
p e r s i s t s  on the " lea rn ing  of dead ' f a c t s '  and ' techn iques ' " d i s 
regard ing  " i t s  t ru e  n a tu re  which invo lves p rocesses  th a t  dema.nd 
thought and c r e a t i v i t y . " (p. 347) Davis con tinues  by enumerat
ing c e r t a in  "reasons" and "non-reasons" fo r  th ese  d e f ic ie n c ie s ;  
amorg the reasons he in c lu le s  a re  the te a c h e rs '  inadequate edu
ca t io n ,  the p a re n ts '  and /o r  te a c h e rs '  low ex p e c ta t io n s ,  the 
disagreem ent among inno^mtors fo r  planning a b e t t e r  curriculum , 
the c o n f l i c t  between te a c h e rs '  and p a re n ts '  views on education , 
the goa ls  th a t  p ro g ress iv e  education  has s e t  fo r  i t s e l f  and f i 
n a l ly  the  philosophy behind the new teaching  methods which a re



based on the p u p i l s '  co g n it iv e  le v e l  (a much too r a d ic a l  innox^a- 
t io n  to  be accepted by a g e n e ra t io n  which grew up through t r a d i 
t io n a l  e d u ca t io n .)  As fo r  the "non-reasons,"  he argues th a t  the 
s tu d e n ts '  co g n it iv e  l im i ta t io n s  and the in a d eq ia te  time allowed 
fo r  each lesso n  should no t be l i s t e d  among the problems encoun
te red  in  Mathematical lea rn in g .  N everthe less ,  d e s p i te  h i s  
re s e rv a t io n s ,  he a llow s fo r  some optimism in  the a rea  of a Math
ematics curriculum  evolu tion .

Bennett ( e t  a l .  1 9 8 4 ) 6 1  drawing evidence from the  d a ta  he g a th 
ered from h is  second s t u d y 62 on "the «quality of lea rn ing  
environment" conducted w ith  s ix  and seven year old p u p i ls  in  
s ix te e n  c la s se s  by teach e rs  who were s t ro n g ly  in  favour of 
in d iv id u a l iz a t io n ,  confirms th a t  " there  wa.s a wide v a r i e ty  in  
curricu lum  coverage both  w ith in  and between c la s se s  and in  terms 
of both  con ten t and s t ru c tu re .  " (p. 77) Furthermore, he sug
g e s ts  th a t  t h i s  d i v e r s i t y  may be due to  d i f f e r e n t  schemes of 
work adopted by the schools or the c la s s  t e a c h e r 's  d e c is io n s  on 
the type of in d iv id u a l iz e d  in s t ru c t io n .  Bennett a l s o  f in d s  th a t  
work on the four number ru le s  was over-emphasized in  a l l  s ix te e n  
c la s s e s  of the re sea rch  and he concludes th a t  in  re fe ren ce  to  
the p u p i l s '  p ro g re s s ,  even though low a t t a i n e r s  had covered a 
narrower curricu lum  than th e i r  advanced classm ates  and they were 
t e s te d  in  sm aller  con ten t a re a s ,  t h e i r  scores  in  the g iven  t e s t s  
in d ic a te d  tha.t t h e i r  ga ins  were poorer than  those of h igh a t 
ta in e r s .

I t  can be observed then th a t  a l l  these  years  fo llow ing the Plow
den Report have been c h a ra c te r iz e d  by a continuous e f f o r t  to  
d iscover  and e s t a b l i s h  new mathematical schemes in tend ing  to de
velop a r ic h  m athematical con ten t.  The curriculum  contain ing  
such a content would have c l e a r ly  defined  open aims and ob jec
t iv e s  in fluenced  by the philosophy of c h i ld -c e n tre d  p ro g ress iv e  
education. However, the a ttem pt a t  innovation  in  the  way of 
mathematical teach ing  and lea rn in g  was followed by an equa lly  
se r io u s  a ttem pt fo r  a "back to  bas ic s"  movement. N everthe less ,
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the new tre n d s  in  mathematical teaching  and lea rn in g  evoked, 
n a tu r a l ly  enough, v a r ied  re a c t io n s .  Views of the type:
"1ea rning th r  ough c one r e te  m a te r ia ls  and experienc e s ,"  
"mathematical concepts a re  met in  the  ex p lo ra t io n  of the c h i l d 's  
env ironm ent," " lea rn ing  Mathematics according to  in d iv id u a l  
needs, a b i l i t i e s  and s tage  of development" c o n s t i tu t e  r a d ic a l  
and profound changes to  pass uimoticed or unopposed by the  con
s e rv a t iv e  or l e s s  p ro g ress iv e  fo rces .

Warnings accumulating from re se a rc h e rs  about f a l l i n g  s tandards  
in  Mathematics, complaints from employers about t h e i r  employees' 
lack of ui'jiderstanding of b as ic  mathematical concepts and s k i l l s ,  
a s  w ell as  t h e i r  i n a b i l i t y  to  put acquired  knowledge in to  p ra c 
t i c e ,  a lso  p re s su re s  exerted  fo r  assessment and ev a lu a t io n  of 
Mathematics education  in d ic a te  th a t  a new tendency about the 
con ten t and teaching  of Mathematics in  primary education  i s  be
ing form ulated.

The Cockcroft Report made an a ttem pt to convince a l l  those con
cerned th a t  nothing could j u s t i f y  a "back to  b a s ic s"  move, but 
i t  s im ultaneously  drew a t t e n t i o n  to  the % y  th a t  the Mathematics 
con ten t and m a te r ia l  m .s t r e a te d  in  schools. Moreover, i t  sug
ges ted  th a t  good Mathematics teaching  should inc lude  no t only 
i n s t r u c t io n s  by the  teach er ,  but a lso  d isc u s s io n  between him and 
the  p u p i ls  and between p u p i ls  themselves. I t  should a lso  p ro 
mote p r a c t i c a l  work in  order to  co n so lid a te  fundamental s k i l l s  
and encourage in v e s t ig a t io n  and e x p lo ra t io n  in  everyday s i t u a 
t io n s .

The ideas  in troduced  by the Cockcroft Report were l a t e r  ( in  
1985) re-emphasized by another p u b l ic a t io n  issued  by HUSOES, 
which supported in v e s t ig a t io n a l  and p r a c t i c a l  work and made a 
p o in t  of re a p p ra is in g  Mathematics teaching  in  an e f f o r t  to  in 
crease  the p u p i l s '  success in  t h i s  su b je c t-m a tte r .
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This b r ie f  re p o r t  of the l i t e r a t u r e  concerning the development 
of Mathematics teaching  and lea rn in g  in  the l a s t  twenty years  
h ig h l ig h ts  the f a c t  th a t  a remarkable change has taken  p lace  in  
the f i e l d ,  the a p p l ic a t io n  of which evoked numerous d i f f i c u l t i e s  
as  w ell as  opposition . Despite  the e f f o r t s  fo r  a "back to  ba
s ic s "  move, i t  appears  tha.t such a complete tu rn  i s  out of the 
q ues tion  s ince  the innovation  has been w ell e s ta b l ish e d .  %7hat 
seems probable , though, i s  th a t  the c r i t i c i s m  exerted  on the 
content and teach ing  method of Mathematics and the consequent 
competence of c h i ld re n ,  as  w ell as  the  emphasis put to  a s s e s s 
ment and t e s t i n g ,  a l l  p o in t  to  the adop tion  of a new Mathematics 
curriculum  framework, breaking f re s h  ground fo r  a. new era  of 
Mathem atics  te a c h in g .

As C ornelius  (1985)64 in d ic a te s ,  "perhaps the reduced need for 
b as ic  a r i th m e t ic  and the use of new o p p o r tu n i t ie s  c rea ted  by 
computers w i l l  mean th a t  th e re  i s  more scope fo r  doing " rea l"  
Mathematics w ith  ab le  and w il l in g  p u p i ls .  Maybe, th e re  w i l l  be 
a rek in d lin g  of i n t e r e s t  in  th ings  l ik e  school geometry and the 
study of more a b s t r a c t  p ieces  of M athem atics ." (p. 30).

Hayden and William (1984)65 a lso  d is c e rn  the p ro sp ec t of the 
c re a t io n  of a new "Hew Mathematics. " In  support of t h e i r  view 
they a ttem pt a h i s t o r i c a l  review in  the 1960 decade, when "New 
Mathematics" emerged, by jux taposing  a t  the same time the  s i t u a 
t io n  p r e v a i l in g  in  the wider educa tiona l f i e ld  then , w ith  the 
s i t u a t i o n  e x is t in g  today. Thus, they n o ticed  th a t  the techno
lo g ic a l  p ro g ress ,  the  boom of in d u s try ,  the demands a r t i c u l a t e d  
by employers, the p a re n ts '  p r o te s t a t io n s  about the  inadequacy 
and in a p p ro p r ia ten ess  of the provided knowledge seem to ex er t  
p re ssu re s  fo r  a new approach in  Mathematics education  only the 
p re ssu re s  exerted  seem to r e l a t e  to  Æcre r a th e r  than  a l t e r n a t iv e  
Mathematics con ten t or teaching . A new change then  seems to  be 
form ulating  in  Mathematics education  aiming a t  p rov id ing  c h i l 
dren  w ith  the adequate mastery of the  concept of number and the 
s k i l l s  of computation, so th a t  employers, p ro fe s so rs  and every
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one involved in  educa tio n a l m t t e r s ,  in  g e n e ra l ,  were ab le  to 
e x p lo i t  t h i s  knowledge to i t s  f u l l  ex ten t.

The Education Reform B i l l  c u r re n t ly  being in v e s t ig a te d  in  
Parliam ent seems to  suggest th a t  w ith in  the  core curriculum  
Mathematics w i l l  be a l lo c a te d  a major p lace . I t  i s  a l s o  sug
ges ted  th a t  teach e rs  w i l l  be expected to  provide concise  and a c 
cu ra te  record of p u p i ls '  performance in  Mathematics and i t  w i l l  
be expected th a t  t e s t in g  w i l l  be c a r r ie d  out a t  d i f f e r e n t  ages 
w ith in  the prim ary school. The l a t e s t  in fo rm ation  a v a i la b le  
suggests  th a t  b a s ic  work w i l l  be r e ta in e d ,  the lea rn in g  of ta sk s  
expected, but th a t  d i v e r s i t y  may be achieved w ith in  the demands 
of the core curriculum.
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PRIHàKY HàTHEHÀTICS DEVELOPHENT IN GREECE.

The Ma th e m  t i c  3 sy llab u s  in  p r im r y  education  had re m in e d  a l 
most luia.ltered s ince  the end of the p revious cen tu ry  and up to  
1982, when the new Mathematics book fo r  primary schools m .s 
w r i t te n  based on a new philosophy of the Mathematics curriculum. 
The knowledge which the old curriculum  intended to  impart to 
p u p i ls  was com pletely cu t off from th e i r  everyday experiences 
and i n t e r e s t s  and i t  d id  not serve any of the  needs a contempo
ra ry  a d u l t  might have had, not mentioning the needs of the c h i l 
d ren  to whom i t  was addressed. The teaching  method was un in
s p ir in g ,  a u s te re ,  p e d a n tic ,  ob lig ing  c h i ld re n  to  mechanical ro te  
lea rn in g  r a th e r  than  a c tu a l  understanding  of the in troduced  con
cep ts . As i t  i s  s ta te d  in  û P c i i t i s  (1978, no. 22) " t h i s  p ro 
gramme of Mathematics teaching  c o n s t i tu te s  an organized s e t  aim
ing a t  shaping people according to  models, such as  the  accoun
t a n t ,  the tradesman and the money-broker as  they were c r y s t a l 
l iz e d  a t  the end of the 19th century. Besides, the problems 
themselves fo r  which p u p i ls  a re  c a l le d  to  seek s o lu t io n  a re  in 
d ic a t iv e  of the in te n t io n s :  a t  l e a s t  90% of the  problems con
t a in  purcha.sing, s e l l in g  and loans. "

The f a c t  th a t  the  Ma th e m  t i c s  sy llab u s  re m in e d  "stuck in  the 
mud " up to  the beginning of the 198ÜS was mainly due to  the f a c t  
th a t  the t e c h n ic a l -  economical development of the country  m s  
such th a t  d id  not demand the r a d ic a l  changes in  con ten t and 
teaching methods th a t  were re a l iz e d  in  o ther co u n tr ie s .

Moreover, in  Teachers ' C olleges, s tu d en ts  were not in troduced  to  
the new tre n d s  in  Me.thematics teaching  and curricu lum  co n ten t,  
so th a t  the s i t u a t i o n  re m in e d  the  same: the c h i ld re n  in  a
c la s s  were d iv ided  in to  a group of a few good a t  Ma th e m  t i c s  
p u p i ls  and the m a jo r i ty  who d id  not understand , d i s l ik e d  or were 
appa lled  by Mathematics. The m y  th a t  Ma them, t i c s  was p resen ted  
a t  p r i m r y  school - completely cut off from r e a l i t y ,  was a non
sense p u zz le ,  in troduced  through sim ulated, a r t i f i c i a l  s i t u a 
t io n s  - while the A u th o r i t ie s  maintained the  view th a t  Mathemat-
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1 C3 m s  w ith in  few c h i ld r e n 's  c a p a c i t ie s  and the in d if fe re n c e  
and d i s l i k e  of most c h i ld re n  was susta ined .

[n the 1970s v a r io u s  i n i t i a t i v e s  concerning an in te g ra te d  ap
proach to  the teaching of Mathematics appeared. As û F o il t i e  
(1977, no. 24) concedes "Mathematics i s  a to o l  n ecessary  fo r  the 
s tu ly  of a b s o lu te ly  any su tijec t. I t  i s  im possible to  m iders tan l 
and explore r e l a t io n s  and s t r u c tu r e s  w ithout advocating 
M athem atics ."

The Mathematics manual up to 1974 had been com pletely  o ld - fa s h 
ioned. With the innovation  of 1976 (see chap ter  I I ,  p. 24 ) new 
manuals were published  The Teachers' Confederation  in  an 
a r t i c le o b  blames the books fo r  being in a p p ro p r ia te ,  not 
"modern," incomprehensible, w ith an advanced terminology s u i t 
able fo r  secondary school ch i ld re n  r a th e r  than primary p u p i ls .  
I t  i s  an a u s te re  c r i t i c i s m ,  i t  g ra n ts  the books no p o s i t iv e  e l e 
ments and i t  i s  d i re c te d  mainly towards the  fo u r th ,  f i f t h  and 
s ix th  c la s s  books. P a r t i c u l a r l y  fo r  the f i f t h  and s ix th  c la s s  
books, the Confederation  denounces th a t  even i f  they had been 
re je c te d  by a competent Committee of S e le c t io n ,  n e v e r th e le s s ,  
they were forwarded fo r  p u b l ic a t io n  and use a t  schools. The 
nega tive  p o in ts  the above books a re  charged w ith  a re  th a t  they 
co n ta in  a la rg e  number of secondary concepts, the u n i t s  they in 
clude do not correspond to  contemporary r e a l i t y ,  in  f a c t  s e v e ra l  
of them a re  a b s o lu te ly  outmoded, th a t ,  f i n a l l y ,  t h e i r  sy llab u s  
IS designed w ith  the c h i ld r e n 's  p re p a ra t io n  fo r  secondary school 
in  mind, completely ignoring  th e i r  p re sen t  needs and in t e r e s t s .  
This overt accu sa t io n  expressed by the C onfederation  and espe
c i a l l y  the persona l a t ta c k  a g a in s t  one of the  w r i te r s  re su l te d  
in  a s e r i e s  of a c t io n s ;  the l a t t e r  sen t an e x t r a ju d ic ia l  i n v i 
t a t i o n  to  the Confederation , who in  t h e i r  tu rn  answered in  de
t a i l  to  each one of the  accu sa t io n s  they had spread around re -  
fu tin g  the w r i t e r ' s  " fe e b le " c la im s .67

Meanwhile, in  the f re e  market. Mathematics books, mostly ad
dressed  to  nu rse ry  and primary school c h i ld re n  g ra d u a l ly  ap
peared. They were n ic e ly  designed, w ith  p i c tu r e s ,  g rap h ic s .
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games and th e i r  appearance and content made them a c c e s s ib le  even 
to  p u p i ls  who d i s l ik e d  Mathematics. U nfo rtu n a te ly ,  however, the 
f a c t  th a t  these  books were not p re sc r ib e d  by the  M in is try  of 
Education and, furtherm ore, teach ers  were no t prepared to  adopt 
the new methods in troduced c a l le d  in to  qu es tio n  th e i r  lvalue. 
A ll these  e f f o r t s ,  i n i t i a t e d  by e i th e r  g o v e rm e n ta l  or p r iv a te  
f a c to r s ,  p o in t  to  the f a c t  th a t  the need fo r  a new Mathematics 
book was im perative.

Furthermore, s e v e ra l  i s o la te d  c a l l s  were heard fo r  the n e c e s s i ty  
of a change in  the q u a n t i ty  and q u a l i ty  of the sy l la b u s ,  but 
m ostly in  the «qua.lity of teaching. As an a r t i c l e  in  a newspaper 
in d ic a te s  " the  school should not serve the  needs of the econ
omy, but the needs of people, t h e i r  mental and s p i r i t u a l  c u l t i 
va tion . Mathematics should not be l im ite d  to  computation, so as 
to  cover the needs of the  tech n o lo g ica l  and economic so c ie ty ,  
but they should be based on c h i ld r e n 's  and te a c h e rs '  a c t iv e  p a r 
t i c i p a t i o n  in  a l l  im portant procedures, methods and thought. 
(Newspaper 14 Aug. , 1983)

N a tu ra l ly ,  the c i r c u l a t io n  of the f i r s t  books^® in  September 
1982, m .s received  w ith  e i th e r  e n th u s ia s t i c  comments or c a re fu l  
"w ell-d isposed" c r i t i c i s m  or w ith  covert o p p o s it io n  a b i t  l a t e r .  
Thus an a r t i c l e  of the newspaper Vem  (26 S e p t . ,  1982) read; 
“ I'A''lia th e m  t i c s  hQ.s nothing to  do w ith  one p lu s  one and the  nu
m erica l opera tions  c h i ld re n  ha.ve been taught t i l l  now. Numtiers 
have meaning. Teachers and c h i ld re n  have o b je c ts  to  dea l with.
. . . Many a time the problem resembles a game, a puzzle s im ila r  
to  the  ones the  young p u p il  may encounter in  a c h i ld r e n 's  maga
zine. " A c e r t a in  mathematician welcomed the  new book in  an a r 
t i c l e  in  a d a i l y  newspaper, n e v e r th e le s s ,  he d id  not f a i l  to 
p o in t  out c e r t a in  "abuses" of b as ic  mathematical concepts occur
r in g  in  the T each er 's  book. He re fe r re d  to  the  p a r t i c u l a r  l in e s  
of those pages, where c e r t a in  concepts, such as  s é r i a t i o n ,  co r
respondence, s e t s  or r e l a t io n s ,  and the number which a re  m isin 
te rp re te d  or misused. (Newspaper IhessalC fniki.. 19 Nov. , 1982)
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Thus, the  f i r s t  s e r io u s  a ttem pt a t  innova.t io n  in  primary educa
t io n  was made as  l a t e  a s  the beginning of the p re se n t  decade. 
In  t h i s  p rocess , the Mathematics curriculum  was re -ev a lu a ted  and 
reorganized in  as  fa r  as  the  con ten t of the sy l la b u s ,  as  w ell as  
i t s  teaching  method m s  c o n c e r n e d .  69 I t  i s ,  th e re fo re ,  too 
e a r ly  to  p re se n t  an eiralua.tion of the in iw .'a t ion  r e c e n t ly  i n t r o 
duced as  i t  13 s t i l l  in  the very  f i r s t  s tag e s  of i t s  a p p l ic a 
t io n . I t  should be noted th a t  in  the sh o rt  time of i t s  a p p l ic a 
t io n :  i .  even i f  i t  has not c u l t iv a te d  a p o s i t iv e  a t t i t u d e  in
c h i ld re n  towards Mathematics, n e v e r th e le s s ,  i t  has d e f i n i t e l y  
helped them overcome t h e i r  f e a r  and d i s l i k e  of the su tn e c t  bu t 
a l s o  to  d e r iv e  some p le a su re  from working w ith  i t .  2. i t  has 
c rea ted  d iv e rse  f e e l in g s  among p a re n ts ,  who, on the  one hand, 
see t h e i r  c h i ld re n  work on Mathematics w ith  p lea su re  and on the 
o th e r ,  examining the mathematical sy llab u s  and r e a l i s in g  how 
d i f f e r e n t  i t  i s  from what they were taugh t,  f in d  i t  e i th e r  very  
"imma.thematical, " or too game-oriented or f i n a l ly ,  too d i f  f i c u l t  
or easy according to  t h e i r  p ersona l mathematical a b i l i t i e s .  3. 
i t  has caused very  d i f f e r e n t  re a c t io n s  on the te a c h e rs '  p a r t ,  
depending upon t h e i r  age, t r a in in g ,  s o c io - c u l tu r a l  background, 
t h e i r  g enera l  a t t i t u d e s  to  education  and t h e i r  p o l i t i c a l  views. 
4. d e s p i te  c e r t a in  o p p o s it io n  i t  has e v o k ed ,90 overt  or co v er t ,  
d e s p i te  the m istakes in  i t s  a p p l ic a t io n  or the d i f f i c u l t i e s  and 
problems i t  has encountered, we might say th a t  the innovation  
has o u tl iv ed  i t s  most d i f f i c u l t  phase. I t  has p e n e tra te d  the 
primary school and has accomplished, even w ith cons ide rab le  d e 
lay , a change in  the Mathematics curriculum.

U nfortunate ly , the  h i s to r y  of the  ev o lu tio n  of Greek primary 
education91 does no t a llow  fo r  overt optimism fo r  the fu tu re  of 
the innovation. The p re se n t ,  however, o f f e r s  more p ro sp ec ts  
than the p a s t  as  w ell as  a d e f i n i t e  hope th a t  a r e la p se  to  t r a 
d i t i o n a l ,  conse rv a tiv e  educa tiona l  systems should no t be feared .
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C u r r i c u l u m  d e v e l o p m e n t  i n  M a t h e m a t i c s .

Except fo r  the a lre a d y  mentioned move knoT-m as  "New-Mathema.t- 
i c s , "  which was mainly co n te n t-o r ie n te d  and took d i f f e r e n t  forms 
in  ’'.^.rious schools and co u n tr ie s  o ther trends  developed as  w ell.

The B ê h sv iû u r is t approach  to  Mathematics was m ostly su c cess fu l  
in  the U.S.A. and i t  did  no t o r ig in a te  from Mathematics bu t from 
educa tiona l psychology. A l te rn a t iv e ly  to  the “New Mathematics" 
approach, which was c o n te n t-o r ie n te d ,  the b e h a v io u r is t  p roposa l 
reformed the lea rn in g  and teaching methods. The theo ry  t h i s  ap
proach i s  based upon i s  th a t  of s tim ulus and response; a s tim u
lu s-resp o n se  programme i s  c rea ted  in  order to  s e t  the  le a rn in g  
p rocess  going and the r e s u l t s  of t h i s  process a re  observed as 
changes of behaviour. The success of the le a rn in g  p rocess ,  
then, i s  v e r i f i e d  by the r e l a t iv e  change of behaviour i t  b r in g s  
about The main c h a r a c t e r i s t i c  of t h i s  approach i s  th a t  i t s  
con ten t i s  very  w ell organized in  ta sk s ,  i t  e n t a i l s  a low le v e l  
of a b s t r a c t io n  and i t  p rovides the necessary  means of c o n t r o l 
l in g  the p u p i l s ’ p ro g ress  as  w ell as  the t e a c h e r 's  work. The 
"New Mathematics" l e n t  i t s  con ten t to the b e h a v io u r is t  approach 
q .iite  often . Even very  complicated concepts were form ulated as 
p a r t s  of a b e h a v io u r is t  lea rn in g  programme. The a p p l ic a t io n  
f i e ld  of the b e h a v io u r is t  approach i s  mostly programmed in to  
lea rn in g  and in d iv id u a l  in s t r u c t io n  schemes and i t  could be 
claimed th a t  an example of these  schemes in  the prim ary s e c to r  
in  England i s  SMP. î^

The S tr o c to r a lis t  approach: B ru n er 's  in fluence  in  the  Mathemat
ic s  curriculum  d e r iv e s  from g e n e t ic  epistemology but i t  r e l i e s  
not only on psychology, but on Mathematics, too. The main 
r e p re s e n ta t iv e  of t h i s  theory  which r e f e r s  to  the  p rocess  of 
concept form ation i s  Jerome Brimer who s tud ied  "the s t r u c tu r e s  
of d i s c i p l i n e s . "  (p. 107, G. Howson e t  a l . , 1981).

B rime r ( 1960)93 ims tha t  the imd e rs  tand ing o f the  sut* j e c t  ' s
s t r u c tu r e  could d r iv e  the ch ild  to  the understanding  of the  ba
s ic  concepts of a d i s c ip l in e .  I f  a ch i ld  conceives the fimda-
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mental r e la t io n s h ip  between the ex te rn a l  s tim ulus  and the d r i v 
ing fo rce  then he may ta c k le  numerous concepts , which ma.y appear 
new, but in  f a c t  they  a re  d i r e c t l y  r e l a t e d  to  the known ones. 
The c h i ld ,  th a t  i s ,  w i l l  comprehend the s t r u c tu r e  of a to p ic  i f  
he may r e l a t e  i t  to  o ther  to p ic s .  Conceiving the s t r u c tu r e  a c 
t u a l l y  means being ab le  to  perce ive  the i n t e r r e l a t i o n  of th ings. 
Bruner claims th a t  th e re  a re  se v e ra l  s tro n g  arguments in  favour 
of the study of the fundamental s t r u c tu r e  of the  concept as  a 
teach ing  method. Thus, according to  Bruner, 1. a to p ic  becomes 
more comprehensible i f  i t s  b a s ic  s t r u c tu r e s  a re  understood. 2. 
the s im pler the way a su tijec t i s  p resen ted ,  the e a s ie r  the  ch ild  
r e t a in s  the  d e t a i l s  i t  inc ludes . 3. the  " t r a n s f e r  of knowledge" 
can be achieved through the understanding  of b a s ic  p r in c ip le s  
and ideas . 4. the gap between "advanced" and "elementary" 
knowledge can be bridged through cons tan t re -exam ination  of the 
curriculum  in  the  d i f f e r e n t  s tag es  of education. {IF, p. 39 .)

Thus, Bruner m ain ta ins  th a t  i f  we a re  to  p lan  the curriculum , 
then we should have in  mind th a t  the con ten t should be defined  
in  terms of the comprehension of the  b a s ic  p r in c ip le s  c o n s t i t u t 
ing the crux of the su b jec t.  The le a rn in g  p rocess  w i l l  thus 
proceed in  a s p i r a l  way. The c h i ld ,  th a t  i s ,  having grasped the 
b a s ic  p r in c ip le s  of a su ti jec t ,  w i l l  continue en rich ing  and f u r 
th e r in g  i t ,  s ince  he w i l l  con tinuously  encounter new concepts 
d i r e c t l y  r e la te d  to  the  o r ig in a l  one. Basic s t r u c tu r e s ,  formed 
by l i t t l e  concepts become more e la b o ra te  w ith  the continuous ad
d i t i o n  of new concepts. (Howson, 1981, pp. 107-108) The weak 
p o in t  of t h i s  theory  of s p i r a l  curriculum  seems to  be th a t  i t  
d ev ise s  modes to  make those s t r u c tu r e s  c le a r  to  c h i ld re n  whose 
co g n it iv e  s t r u c tu r e  i s  of a low lev e l .

The P i a g e t i a n  c o n t r i b u t i o n  to  th e  sh a p in g  of M athem atics  
cu rr icu lu m . (The F orm ative  app roach )

Studying c h i ld r e n 's  mathematical development, P ia g e t  found th a t  
by m anipulating concre te  m a te r ia l ,  the c h i ld  a b s t r a c t s  concepts, 
which, in  tu rn ,  he in t e r n a l i z e s  and b u i ld s  in  schemata, of a c t i v 
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i ty .  The study of the development of p h y s ica l  c a u s a l i ty  p e r 
suaded P iag e t th a t  th e re  do not e x i s t  sp e c ia l  a t t i t u d e s  in  c h i l 
dren , so he concluded th e re  a re  no "good" or "bad" p u p i ls  in  
Mathematics, but r a th e r  "good" and "bad" in s t r u c t i o n  g iven to  
them, very  o f te n ,  th a t  i s ,  the in s t r u c t i o n  supp lied  i s  not 
adap tab le  to  the c h i ld r e n 's  co g n it iv e  le v e l .  T herefore , i t  i s  
not the concept i t s e l f  th a t  cannot be understood, bu t the le sso n  
through which i t  i s  being tra n sm it ted  to  the ch i ld .  (Sohan, 
Ifedgil, 1974)54

P iag e t  claims th a t  c h i ld r e n 's  i n a b i l i t y  to  cope su c c e s s fu l ly  
w ith  some s p e c i f i c  su b je c ts  may be due to  the f a c t  th a t  the 
ch ild  m s  forced to  pass too ra p id ly  from the concrete  to  the 
a b s t r a c t ,  from the q u a l i t a t i v e  s t ru c tu re  of the su b je c t  to  the 
q u a n t i ta t iv e .  He a l s o  s t r e s s e s  the need fo r  concrete  opera tions  
and fo r  a c t iv e  le a rn in g ;  he suggests  th a t  i f  a c h i ld  was l e f t  to  
in v e s t ig a te  a problem h im se lf ,  i t  would be found th a t  th e re  ex
i s t s  a g re a t  s im i l a r i t y  "between the p r in c ip a l  o p e ra tio n s  em
ployed by the ch i ld  and the n o tio n s  they ( the  te a c h e rs )  a ttem pt 
to  i n s t i l  in to  him a b s t r a c t ly .  " Thus, s im i la r ly  to  the s t r u c 
t u r a l i s t  approach, i t  i s  very  im portant to  c re a te  a p p ro p r ia te  
teaching  s i tu a t io n s  i f  i t  i s  to p re sen t  a problem to the ch ild .  
P ia g e t ,  very  much l ik e  Bruner, m ain tains th a t  c h i ld re n  of the 
same age have d i f f e r e n t  a b i l i t i e s  and they le a rn  through d i f f e r 
en t lea rn in g  p ro cesses  which, however, conversely  to  what s t r u c 
t u r a l i s t s  b e l ie v e ,  the curriculum  su b jec t  w i l l  i n i t i a t e  r a th e r  
than determine. In  P ia g e t ia n  theory  the p r in c ip le s  th a t  d e t e r 
mine the con ten t of the sy llab u s  and the teach ing  methods a re  
based more on the s t r u c tu r e  of personal development than  on the 
s t r u c tu r e s  of Mathematics.

The ta r g e t  of any curriculum  p lanner should be to  f in d  such con
te n t  and methods which w i l l  adequa te ly  provide fo r  c h i ld r e n 's  
co g n it iv e  a b i l i t i e s  r a th e r  than promoting the emtiodiment of 
mathematical s t r u c tu r e s .  P iag e t a lso  s t r e s s e s  the  need of 
approaching s u b je c ts  from an i n t e r d i s c ip l i n a r y  p o in t  of view. 
Howson (1983)95 f t h a t  an a p p l ic a t io n  of t h i s  approach in  
E nglish  prim ary education  i s  the N uffie ld  Ju n io r  Mathematics
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P ro je c t  which, however, i s  a lso  in fluenced  by the in te g ra te d  ap
proach of Mathematics te a c h in g .
Many years  ago in  America an im portant c o n tr ib u t io n  to  the edu
c a t io n  debate  was Dewey. His c o n tr ib u t io n  to  the Mathematics 
curriculum  i s  the in te g ra te d  approach. Dewey (1938)96 supports  
the in te r -m a rr ia g e  of sc ience and philosophy in  education , in  an 
a ttem pt "to overcome the s p l i t  between knowledge and a c t io n ,  be
tween theory  and p r a c t i c e ,  which now a f f e c t s  bo th  education  and 
s o c ie ty  so s e r io u s ly  and h a rm fu l ly ."97 Dewey, th e re fo re ,  
favoured a "p ro jec t"  method according to  which the b a r r i e r  be
tween d i f f e r e n t  d i s c ip l i n e s  would be looser  and each in d iv id u a l  
c h i ld ,  through h i s  own experience, would b u ild  up, en r ic h  and 
r e f r e s h  h i s  own body of k n ow led ge .98

Thus, the  d iv i s io n  of lea rn in g  in to  "su b jec ts"  i s  regarded as  
a p p ro p r ia te  i f  i t  i s  to  help the ch ild  in  the above p rocess , 
w hile , a t  the same time, i t  corresponds to  h i s  experiences  and 
i n t e l l e c t u a l  development. According to th i s  approach. Mathemat
i c s  lea rn in g  comes w ith in  a wider curriculum  con ten t and the 
p ro g ress io n  in  Mathematics promotes p ro g ress io n  in  o ther  cu r
riculum s u b je c ts  as  most of them depend upon Mathematics in  o r 
d e r  to become understandable  to p u p ils .  This approach i s  q u i te  
favourab ly  accepted  in  an in te g ra te d  day o rg a n iz a t io n  of the 
classroom which i s  s t i l l  q u i te  popular in  many educa tio n a l a re a s  
in  England and elsewhere.

The choice of a s p e c i f i c  approach fo r  Mathematics teach ing  i s  
n e i th e r  simple nor always f re e  from c o n s tr a in ts .  Within a cen
t r a l i z e d  system, in  Greece, fo r  example, the teach er  has very  
few, i f  any a t  a l l ,  chances to  determ ine the programme she con
s id e r s  a p p ro p r ia te  fo r  the p a r t i c u la r  c la s s  of the p a r t i c u l a r  
a re a  of the country  in  which she works. In  t h i s  case , the d e c i 
s io n  fo r  the s u i t a b le  approach i s  e n t i r e ly  up to  the M in is try  of 
Education, which alm ost always p re sc r ib e s  a uniform scheme for 
every school of the country. A ll the c la s s  teach er  i s  expected 
to  do i s  to  choose the way of applying the predeterm ined ap
proach in  her c la ssroom .99
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In a d e c e n tra l iz e d  system, the system adopted by English  
schools , the L.E.Â. p lays a major p a r t  in  p o l ic y  m atte rs  bu t the 
head tea  cher of the school and the  teach e rs  determ ine the most 
a p p ro p r ia te  approach to  be used, thus p rov id ing  fo r  the  needs 
and c a p a b i l i t i e s  of the  c h ild re n .  Moreover, the teacher may de
cide the con ten t of each y e a r 's  sy llab u s  as  w ell as  the p a r t s  of 
the sy llab u s  which w i l l  be s u i ta b le  fo r  every in d iv id u a l  ch ild .  
Despite  the advantages t h i s  system o f f e r s ,  a. number of problems 
i s  s t i l l  c rea ted  due to the v a r i e ty  of choice perm itted  Thus, 
i f  f re e  choice i s  not allowed in  the consecutive  s tag e s  of edu
ca t io n ,  many d i f f i c u l t i e s  may a r i s e  when the ch i ld  passes  from 
one school to  ano ther and from the prim ary to  the secondary 
s tage  of education. The a c tu a l  r e a l i z a t i o n  of these  problems 
has formulated a demand fo r  a "core curriculum" common to a l l  
s tu d en ts  of the same educa tiona l l e v e l ,  which w i l l  aga in  allow  
an amount of freedom - the q ues tion  i s  how much - fo r  teach ers  
and subseiquently, fo r  ch ild ren .
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Â d i s c u s s i o n  of two i n d i v i d u a l i z e d  a p p ro a ch es  to  Mathe
m a t ic s  -  F i f e  M athem atics  P r o j e c t  and SMP.

As i t  has a l re a d y  been mentioned in  the p re se n t  ch ap te r ,  the 
trend  developed in  the 1960s was fo r  the d iscon tinuance  of 
s tream ing in  primary education , which was o f f i c i a l l y  e s ta b l is h e d  
by the Plowden Report. That move r e su l te d  in  the  adop tion  of 
mixed a b i l i t y  c la s s e s ,  in  a re o rg a n iz a t io n  of classroom s e t t i n g s  
and re c o n s id e ra t io n  of teach ing  and lea rn in g  methods a n i  p ro 
cesses . Thus, a change has been re a l iz e d  from 1970 onwards, 
from the  formal t r a d i t i o n a l  c la s s - te a c h in g  to  the p ro g re s s iv e  
approaches of group and in d iv id u a l iz e d  in s t r u c t io n .  The p h i lo s 
ophy of ch ild  cen tred  education  s e t  the new aims and o b je c t iv e s  
of primary education  and prompted the planning of new schemes of 
work.

In  Mathematics the adop tion  of m ix e d -a b il i ty  c la s s e s  c rea ted  a 
numtier of problems mainly due to  i t s  s e q u e n t ia l  s t r u c tu r e .  The 
l in e a r  n a tu re  of m athematical thinlzing advocated group teach ing  
as  the only workable s o lu t io n  in  Mathematics teach ing , provided 
the groups in  a c la s s  were of a t  l e a s t  of a roughly homogeneous 
a b i l i t y .  In  f a c t ,  experience has showi th a t  in d iv id u a l  i n s t r u c 
t io n  was a r a th e r  in a p p l ic a b le  theory  in  the case of Mathemat
ic s .  In  an e f f o r t  to  a llow  c h i ld re n  the oppo rtu n ity  t h a t  c h i ld -  
cen tred  philosophy acknowledged them - namely, to  be recognized 
and t re a te d  as  in d iv id u a ls  - s ev e ra l  in d iv id u a l  p r o je c t s  were 
designed, p r in te d  and d i s t r ib u te d  to  schools favourab ly  disposed  
to  in d iv id u a l iz a t io n .  Such schemes went through a period  of 
experim enta tion , and then  th e i r  demand dim inished e i th e r  because 
they  were found to  be inadequate in  some way fo r  the  purposes 
in tended , or because they  were used in  p a r a l l e l  w ith  ano ther  
scheme, mainly as  supplementary m a te r ia l .  F in a l ly ,  the d e c l in e  
in  s a le s  might have been due to the  p u b l ic a t io n  of s e v e ra l  new 
p r o je c t s  which a d v e r t is e d  optimum e f f ic ie n c y  in  Mathematics 
teaching  and persuaded teach ers  th a t  they  were worth g iven  the 
chance to  make o bserva tions  and draw conclusions  as  to  the 
strorjg or weak p o in ts  of the p ro je c ts .  U nfortim ate ly , i t  so 
happened th a t  an ev a lu a t io n  of t h e i r  curriculum  was no t always
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a v a i la b le  V?hen sometimes i t  m s ,  the d e c is io n  was no t based 
upon common in te n t io n s  and purposes. With l i t t l e  e v a lu a t iv e  ma
t e r i a l  a v a i la b le ,  i t  i s  d i f f i c u l t  to  a s se s s  the  p re c is e  value  of 
"m l iv id u a 1 a p p ro ach es ," however, a b r ie f  d e s c r ip t io n  of two 
only may serve the  purpose of h ig h l ig h t in g  some of the advan
tages and d isad ’̂ mntages of card-based systems.

À b r ie f  d e s c r ip t io n  of two in d iv id u a l  card based p r o je c t s  w i l l  
be attem pted here ,  the  F i fe  Ma thema. t i c s  P ro je c t  - which m s  ad 
dressed  to  o lder  than prim ary school c h i ld re n ,  twelve to  fo u r 
teen  year old, and was ap p lied  in  Scotland - and SMP' -  which was 
ap p lied  in  primary schools  in  England. This re fe ren ce  to  the 
two approaches w i l l  no t involve t h e i r  e v a lu a t io n  bu t simply a. 
d e s c r ip t io n  of t h e i r  aims and o b je c t iv e s ,  the d i f f i c u l t i e s  they  
encountered during t h e i r  a p p l ic a t io n ,  as  w ell as  t h e i r  p o s s ib le  
e f f e c t  on p u p ils .

This re p o r t  was judged u se fu l  a s  an ex p lo ra t io n  of the m a te r ia l  
and the f i e ld  of a p p l ic a t io n  of in d iv id u a l iz a t io n  in  Mathematics 
and in  order to  compare, where p o s s ib le ,  the d i f f i c u l t i e s  or 
f in d in g s  of the p re se n t  re sea rch  w ith  the corresponding E ng lish  
systems. As f a r  a s  e v a lu a t io n  i s  concerned, only one has been 
conducted fo r  the F i fe  Mathematics P ro je c t  by Douglas Crawford 
(1975), while no o f f i c i a l  a p p ra is a l  has been repo rted  of SMP' up 
to  the completion of t h i s  study.

The F i / e  Aë th e m  t i c s  P ro je c t focused a t t e n t i o n  on the  teach ing  
method ra th e r  than the con ten t of the sy llab u s .  I t  could be 
thus claimed th a t  i t  i s  based on the form ative approach to  the 
curriculum. I t s  teach ing  method involves c la s s  i n s t r u c t i o n  and 
p ro je c t  work. In  the l a t t e r ,  the p u p i ls  work e i th e r  a s  in d iv id 
u a ls  or in  p a i r s .  The teaching  m a te r ia l  fo r  the  f i r s t  year con
s i s t s  of n in e te e n  Mathematics Workcard Booklets w ith  a s so c ia te d  
worksheets and equipm ent.180 The book le ts  fo llow  a p a t t e r n  of 
in c reas in g  d i f f i c u l t y  and each of them develops a c e r t a in  to p ic  
through e ig h t  workcards, which a re  not n e c e s s a r i ly  based on the 
sy llab u s  p re sc r ib e d  fo r  th a t  age range. The purpose of the 
F i f e ' s  experiment, as  o u tl in ed  by G uiles i s :
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1. to see how m ix e d -a b il i ty  c la s se s  a t  the f i r s t - y e a r  le v e l
r e a c t  to  a r e l a t i v e l y  f re e  classroom s i t u a t i o n  in  which each i n 
d iv id u a l  has cons id e rab le  freedom to  choose what he w i l l  work a t  
and whom he w i l l  work with.
2. to see how the experim ental method of working a f f e c t s  the
understand ing , knowledge and behaviour of the c h i ld re n  involved.
3 to  f ind  out the d i f f i c u l t i e s  of working in  t h i s  manner and
to t r y  out imys of g e t t in g  roimd them.
4. to g ive  teach e rs  and everyone in te re s te d  an o p p o rtu n ity  to  
see t h i s  kind of work in  p rogress  so th a t  they  can make t h e i r  
d e c is io n s  about i t .  (Crawford, 1975, p. 9)

The p r o je c t  i>7a.s ap p lied  in  a p i l o t  form in  one school s t a r t i n g  
in  February 1970. At the end of the  school yea r ,  i t  was judged 
worthwhile to expand the a p p l ic a t io n  of the p ro je c t  in to  a 
g r e a te r  numtier of schools. Thus, in  1971 the programme w.s i n 
troduced in to  n in e te e n  schools and in  1974, t h i r t e e n  of the 
o r ig in a l  n in e te e n  schools were s t i l l  using i t .

In  h i s  e f f o r t  to  eva lua te  the p r o je c t ,  Crawford c o l le c te d  i n f o r 
mation about i t s  des ign  and aims from i t s  o rg an ize r ,  about the 
p u p i ls '  r e a c t io n s  from th e i r  te ach ers  and about the te a c h e rs '  
opinions from «questionnaires  he d i s t r ib u te d  among them. The 
p u p i l s '  achievement was no t e a s i ly  assessed  because of the v a r 
ied p rog ress  th a t  c h i ld re n  ex h ib ited  through the p r o j e c t ' s  mate
r i a l ,  a f a c t  th a t  rendered d i f f i c u l t  the i n t e r p r e t a t i o n  of the 
p u p i l s '  t e s t s .  I t  could be argued, th e re fo re ,  th a t  the p ro 
j e c t ' s  ei»a.Illation was l im ited  to  the way in  which c h i ld re n  
learned  and ignored the mathematical content th a t  had been 
le a rn e d .

According to  the  te a c h e rs '  op in ions, as  they a re  repo rted  in  
Crawf0 r d ' s book, sev e ra1 genera1 conelu s ions about the p r o j e c t ' s  
a p p l i c a b i l i t y ,  a s  w ell a s  i t  advantages and d isadvan tages  could 
be drawn. Thus, the  p o in ts  th a t  teach ers  s t r e s s  in  the 
iqi.iestionnaires a re ;
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1. I t  i s  d i f f i c u l t  "to keep track  of the  p u p i l s '  work " (p. 
101) I f  the c la s s  i s  la rg e ,  then the le sso n  must be very  well 
organized, so th a t  i t  y ie ld s  advantages fo r  the p u p ils .
2. At the beginning the p u p i ls  were e n th u s ia s t i c  and in te r e s te d  
in  the p r o je c t  work, a t t r a c t e d  by i t s  nei-mess, n e v e r th e le s s ,  
when the n o v e lty  faded, t h e i r  fervour dropped considerab ly .
3. The p ro v is io n  of m a te r ia ls  i s  not adequate.
4. I t  i s  "time-consuming" (p. 110) because i t  invo lves  a l o t  of 
movement on the  c h i ld r e n 's  p a r t ;  b es id e s ,  c h i ld re n  a re  u s u a l ly  
obliged to  w ait a long time fo r  the teacher  to  answer t h e i r  
ques tions  and a t  times they r e s o r t  to p r a c t i c a l  methods to  r e 
so lve  t h e i r  problems. This makes the a p p l ic a t io n  of the  p ro 
gramme problem atic  in  schools which follow  a s t r i c t  t im e tab le ,  
s ince  i t  r e q u ire s  a t  l e a s t  two consecutive teach ing  sess ions , 
(p. I l l )
5. The p r o je c t  i s  very  f l e x ib l e ,  i t s  m a te r ia l  can be used in  a 
number of m y s  and the to p ic s  a re  so arranged as  to  be tack led  
in  any order the p u p i ls  f in d s  s u i ta b le  or the teach er  suggests .
6. The p u p i ls  enjoyed working w ith  the cards , the b r ig h t  ones 
were ab le  to  proceed as  f a s t  as  they l ik e d ,  bu t even the  poor
ones gained s a t i s f a c t i o n  from the cardwork.
7. C e r ta in ly  a l o t  of no ise  t/Tss  c rea ted  in  the classroom, but 
most of i t  was purposefu l.
8. The necessary  completion of the whole sy llab u s  i s  not w ith in  
the  p r o j e c t ' s  t a r g e t s  and t h i s ,  of course, adds to  i t s
f l e x i b i l i t y .  In  case , however, th a t  a d e f i n i t e  curriculum  con
te n t  had to  be covered, then i t s  f l e x i b i l i t y  would be c o n s id e r
ab ly  lim ited . Perhaps, t h i s  i s  why most te ach e rs  consider the
programme a " complement to  sy llab u s  work, as  a form of mathe
m atica l  enrichment, in  f a c t , "  (p. 100) and suggest the p a r a l l e l  
use of c la s s - te a c h in g  from time to  time.

F in a l ly ,  Crawford, expressing  h is  own view point, s t a t e s  th a t
p u p i ls  seemed r a th e r  s a t i s f i e d  w ith  the con ten t of the p r o je c t ,
(p. 139) a lthough  some very  b r ig h t  p u p i ls  in  a school complained 
th a t  the suggested work was fa r  too easy and the  use of concrete  
appara tus  was over-emphasized. He a lso  noted th a t  th e re  were
se v e ra l  d i f f i c u l t i e s  concerning the p u p i ls '  assessm ent, t h e i r
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pro g ress  and the time devoted to each in d iv id u a l .  In  conclu
s ion , he concedes th a t  the  p ro je c t  i s  too dema.ndinig on teachers  
who a re  not used to  such novel approaches.

^fhen we tu rn  to  a d isc u s s io n  of S/W.. i t  should be mentioned th a t  
the f i r s t  two u n i t s  of SUP i s  the r e s u l t  of a group of te a c h e rs ' 
work, who, challenged by the changes which had been re a l iz e d  in  
prim ary education  and the  d i f f i c u l t i e s  they had been encounter
ing in  order to  cope w ith  the new systems decided to hold a 
conference, a t  E as te r  1972, to  d isc u ss  t h e i r  problems and commu
n ic a te  t h e i r  ideas  and recommendations. At th a t  conference, 
they  adm itted  th a t  the "major problems facing  schools teaching  
7-13 year old c h i ld re n  were id e n t i f i e d  as  a lack of Mathematics 
s p e c i a l i s t s ,  a poor s t r u c tu r e  and p ro g ress io n  in  many Mathemat
ic s  schemes, a lack of p r a c t i c a l  work, poorly  organized m a te r i 
a l s  d i f f i c u l t  to  use in  the classroom and an ex cess iv e ly  high 
reading le v e l  in  Mathematics m a te r ia l .  There was, th e re fo re ,  
need fo r  a new, s t ru c tu re d ,  u p - to -d a te  Mathematics course fo r 
the middle years . I t  should be more r e le v a n t ,  i n t e r e s t in g ,  
m athem atically  sound, readab le  and a t t r a c t i v e . "^01

The o b je c t iv e s  s e t  a t  th a t  conference defined  th a t  "the 7-13 
course should weave to g e th e r  the following four e s s e n t i a l  ideas : 
enjoyment and i n t e r e s t ,  mathematical ideas and s k i l l s ,  re levance 
to the l i f e  of the p u p i ls ,  i n te g ra t io n  w ith  o ther  su b jec ts .
SMP i s  a. card based system w ith  the in te n t  to  make Mathematics 
understandable  and enjoyable to  p u p i ls  of d i f f e r e n t  a b i l i t i e s  
and d i f f e r e n t  s o c ia l  backgrounds, to  promote group and in d iv id 
u a l work and o c c a s io n a lly  encourage c la s s - te a c h in g ,  to develop 
p u p i ls '  i n te n t io n  in  d iscovery  work, to  f a c i l i t a t e  lea rn in g  
through the use of concre te  appara tus.

The main c h a r a c t e r i s t i c s  of the SMP i s  th a t  "the curriculum  
follows a course rep re se n tin g  the b e s t  of what most schools a re  
now te a c h in g ."  ( te a c h e r 's  handbook, p re face )  and could be 
completed in  any order. I t  i s  very  f l e x ib le  a llow ing fo r  i&any 
d i f f e r e n t  forms of o rg an iza t io n  ( c la s s  and group teaching  and 
in d iv id u a l  work) and i t  inc ludes  continuous p u p i l s '  assessment.
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3î1r‘ f i r s t  c i r c u la te d  in  1977, i t  was e n th u s i a s t i c a l l y  accepted 
and used by te a c h e rs ,  bu t in  the 1980s a period  of d ec l in e  
followed. Recently , however, i t  has been rev ised  and i t  i s  now 
o f te n  seen as  v a luab le  supplementary m a te r ia l  to  a main core 
Ilathema t i c s  scheme.

TJnfortiuia.tely, no system atic  ev a lu a t io n  of the p r o je c t  has ever 
been attem pted. I t  would have been most h e lp fu l  i f  some 
in form ation  was a v a i la b le  about the te a c h e rs '  op in ions, p u p i ls '  
re a c t io n s  and the experience of the o r ig in a l  te a c h e rs '  group 
re sp o n s ib le  fo r  the  in t ro d u c t io n  of SHE' to  have been r e 
ported . 103 This would have f a c i l i t a t e d  a d is c u s s io n  on the 
problems, the  o b je c t iv e  d i f f i c u l t i e s  or p r o f i t s  d e r iv in g  from 
the p r o j e c t ' s  app1i  ca t  io n . Fur the rmo r e , SMP c ould be c ompa r ed 
with  any o ther  s im i la r  card-based , in d iv id u a l iz e d  p r o je c t  so 
th a t  t e n ta t iv e  conclusions could be drawn. Thus, a new i n d i 
v id u a lized  programme could be planned, which might enjoy the 
te ach e rs ' f u l l  support as  the most p r o f i t a b le  and l e a s t  problem
a t i c  scheme of work. A ll we could put forward then, as  a s o r t  
of e v a lu a t io n  i s  the persona l opinion formed by the c a re fu l  ob
se rv a t io n  of the programme's a p p l ic a t io n  in  very  few English  
schools ( th re e  or four)  and the d isc u s s io n  w ith the teach ers  who
app lied  i t .  But these  views may not be r e p re s e n ta t iv e  of a l l
teach ers  who have implemented the p r o je c t  and they  could never 
be g en e ra lized . A fu r th e r  d isc u s s io n  of i t s  a p p l ic a t io n ,  the 
p re sen t  concern of the study, makes comments and suggestions  fo r  
i t s  use in  primary schools in  Greece; some of the  f in d in g s  may
a lso  be a p p l ic a b le  to  o ther  primary schools.
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CHAPTER III 

Design and Organization of the Study



At the hegimiing of t h i s  re sea rch  the most p re v a i l in g  p ro je c t s  
fo r  the  teaching  of Mathematics in  E nglish  prim ary schools 
were in v e s t ig a te d .  This in v e s t ig a t io n  aimed a t  s e le c t in g  the 
most a p p ro p r ia te  method fo r  conducting a s tudy in  the Greek 
elem entary school. During my teaching  p r a c t ic e  as  a s tu d en t in  
the P.G.C.E. course, a t  Northampton, I became acgi.iainted w ith  
s e v e ra l  of the  c u r re n t  p r o je c t s  on Mathematics teaching . That 
T'fas a va luab le  experience when the q iiestion of the p ro je c t  s e 
le c t io n  arose .

The s e l e c t i o n  of th e  p r o j e c t .

a .  The r e a s o n s  t h a t  d i c t a t e d  th e  c h o ic e  of th e  p a r t i c u 
l a r  p r o j e c t .

i  At the time the re sea rch  was decided upon new books on 
Mathematics, i l l u s t r a t e d  and a t t r a c t i v e  in  format, were being 
used in  Greek prim ary schools.

i i .  Although one of the aims of these  new books was to  persuade 
the teach ers  to  t r y  a d i f f e r e n t  approach from the t r a d i t i o n a l  
one, the m a jo r i ty  of the teach ers  followed the formal approach. 
No appara tus  %m.s used in  most cases and d i r e c t  teaching  w ith  
very  l i t t l e  p a r t i c ip a t i o n  from the p u p i ls  as  w ell as  c la s s  i n 
s tead  of group or in d iv id u a l iz e d  approaches were the ro u tin e  
t  ea ching s ty le s .

i i i .  The classrooms and the o rg an iza t io n  of t e a c h in g , in  gen
e r a l ,  d id  not a llow  c h i ld re n  to  move f r e e ly  during the le sso n , 
nor were they g iven  the opportun ity  to  be engaged in  group or 
p a ired  a c t i v i t i e s .

iv . According to  the m in i s t e r i a l  perm ission  g ran ted  fo r  the  r e 
search , the  c h i ld r e n 's  involvement in  the suggested E nglish  
p r o je c t  T'Tas not to  d i s tu r b  the course of t h e i r  le sso n s  on
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lia thema. t i c  3. Therefore the  E nglish  approach had to be ap p lied
a lo n g sid e  th a t  of the Greek system.

V .  The re sea rch  would be ap p lied  in  more than one school s i t u 
a te d  in  d i f f e r e n t  a re a s  of the to^m. Thus, bo th  a p p ro p r ia te  
and necessary  appara tus  and c h i ld r e n 's  working m a te r ia ls  would 
be provided fo r  a l l  the schools.

Taking a l l  these  f a c to r s  in to  account i t  i:>7a.s im pera tive  th a t  
the p ro je c t  to  be chosen should be r a d ic a l ly  d i f f e r e n t  from the 
Greek one, g ive  ano ther dimension to  the teach ing  of ha.themat
i c s  and perhaps be p re fe ra b le  to  the p u p i l s '  manual. Thus, we 
excluded those E ng lish  p r o je c t s  which made use of books, q u ite  
o f te n  l e s s  im pressive than  the Greek ones, as  w ell as  those 
which proved to  be very  good but implemented a g re a t  d ea l  of 
very  expensive ap para tus .  Furthermore, a t  the time when the 
re sea rch  t-fs.s being decided , a g enera l  enthusiasm fo r  more i n d i 
v id u a lized  approaches and a tendency towards a. card-based p ro 
j e c t  on the teaching  of Mathematics, namely SMP ,̂ p re v a i le d  in  
England.

During my teaching  p r a c t ic e  experience, I vms g iven  the chance 
to g e t  acquain ted  w ith  the SMP p ro je c t  and was a l e r t e d  to i t s  
i n t  eg r a 1 advantag e s .

b. Some s p e c i f i c  c h a r a c t e r i s t i c s  i n  r e l a t i o n  to  SHP.

The School Mathematics P ro je c t ;

i .  does not use books, but employs cards which a re  very  
a t t r a c t i v e  and i l l u s t r a t e d  w ith  ch a ra c te rs^  f a m il ia r  to  the 
p u p i ls .

i i .  i s  s p e c i f i c a l l y  s u i ta b le  fo r  mixed a b i l i t y  c la s se s .  I t  a l 
lows fo r  bo th  the very  b r ig h t  p u p ils  who have the chance to 
work a t  t h e i r  owi pace and fo r  the weaker ones who could make 
use of the e a s ie r  cards and proceed according to  t h e i r  o%7n 
ach i evement 1eve1.
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i i i .  enables p u p i ls  to  b e n e f i t  from the experience of t h e i r  
schoolmates who have a lre a d y  completed s a t i s f a c t o r i l y  the same 
cards and thus a re  ab le  to  pass t h i s  knowledge on to  the o ther 
c h i ld re n  through d iscu ss io n .

IV. o f f e r s  s a t i s f a c t i o n  to  a l l  p u p i ls  as  the b r ig h te s t  ones do 
not g e t  bored by having to  w ait fo r  the o th e rs  to  ca tch  up and 
the l e s s  ab le  ones a re  f a r  l e s s  f r u s t r a t e d  as  they  do no t have 
to  measure t h e i r  p rog ress  a g a in s t  the  r e s t  of the  c la s s .

V. IS concerned as  much w ith  the way in  which p u p i ls  le a rn ,  as 
w ith  what e x a c t ly  they  lea rn . Mathematics i s  much more than  a.
body of knowledge. I t  i s  a m.y of th ink ing . This a t t i t u d e  of
mind l a s t s  long a f t e r  the a c tu a l  f a c t s  have been fo rg o tten .  So 
i t  IS o f te n  the p rocess  and not the content i t s e l f  th a t  must be 
emphasized.

v i .  eiguips p u p i ls  w ith  a sense of r e s p o n s ib i l i ty ;  i t  i s  up to
them to  decide  the to p ic  and the number of cards th a t  they w i l l
complete in  a. school h o u r .

v i i .  r e in fo rc e s  p u p i l s '  s e lf -c o n fid e n c e  by g iv ing  them the op
p o r tu n i ty  to  move f r e e ly  in  the  classroom, while i t  in tro d u ces  
them to  the idea, of co -o p era tiv e  work.

v i i i .  he lps  c h i ld re n  to  understand the v a r io u s  mathematical 
concepts by using concre te  examples through the  use of mathe
m atica l  appara tus .  A l te rn a t iv e ly ,  when p u p i ls  use the Greek 
manual, they  d e a l  w ith  nothing but a b s t r a c t  m a te r ia l .  There
fo re ,  i f  the c h i ld re n  a re  to cope w ith  the l a t t e r  approach, 
they need to  possess  a. h igh  a b i l i t y  le v e l  in  order to  i n t e r p r e t  
the  p resen ted  in fo rm ation  and respond to  the ques tions  g iven 
accord ing ly .

IX. teaches  p u p i ls  how to exp lore , thus fu rn ish in g  them with 
an im portant s k i l l  i f  they a re  to  a p p re c ia te  the  s ig n if ic a n c e
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of more formal He. thema t i c s  they w i l l  be confronted w ith  during 
l a t e r  s tag e s  of t h e i r  schooling.

X. helps  p u p i ls  grasp  mathematical concepts by using th e i r  i n 
t u i t i v e  thiiLking and then , once the concepts a re  understood, 
they a re  g iven  p r a c t i c a l  work to  co n so lid a te  them.

For a l l  the afore-m entioned reasons SHE' was envisaged as  the 
most s u i t a b le  approach amongst o th e rs  considered and as  the 
most a p p ro p r ia te  p ro je c t  fo r  the cond it io n s  under which the r e 
search  would take p lace .

The Greek v e r s i o n  of th e  c a r d s .

One of the f i r s t  problems we had to  d ea l  w ith  was th a t  of the 
a d a p ta t io n  of the cards in to  Greek and th e i r  subseqp.ient produc
t io n .  The d i f f i c u l t i e s  encountered were of bo th  a tech n ica l  
and fu n c t io n a l  na tu re .

a . D i f f i c u l t i e s  a s s o c i a t e d  w ith  t e c h n i c a l  r e a s o n s .

The main concern was to  produce the Greek v e rs io n  of the SUP 
cards as  s im i la r  to  the E nglish  v e rs io n  as  p o ss ib le .  Tifo pos
s i b i l i t i e s  were f e a s ib le :

i .  To produce a b s o lu te ly  new cards , made of e x a c t ly  the same 
m a te r ia l  and keeping the format of the o r ig in a l  E nglish  ones.

i i .  To make use of the  o r ig in a l  SUP cards, a f t e r  adap ting  them 
so as to  serve  the Greek school needs.

Important f a c to r s  p e r ta in in g  to  the p roduc tion  of the cards 
were the  co s t  involved as  w ell as  the te c h n ic a l  p e r fe c t io n  re -  
iguired so th a t  the q u a l i ty  of the  o r ig in a l  cards could be 
re ta in ed .
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Although a t  the beginning the f i r s t  a l t e r n a t iv e  seemed p r e f e r 
ab le ,  on second thoughts i t  proved im p rac ticab le  because of the 
reasons mentioned below:

i .  For the p roduc tion  of the cards we needed the same iqualitv 
card-board of the model card. A small market re sea rch ,  how
ever, proved th a t  the same q u a l i ty  card-board , i f  a t t a in a b l e  a t  
a l l ,  would r a i s e  the  co s t  of the p roduc tion  extrem ely high.

i i .  The t]q )e-se t t in g  in  Greek and the  card i l l u s t r a t i o n  in  two 
co lou rs ,  b lack and red , were c e r t a in ly  a t t a in a b l e  bu t i t  would 
take a l o t  of time, on the one hand, and the co s t  would be 
high, on the o th e r ,  due to  the l im ite d  number of the  copies 
needed.

i l l .  Had the cards been e n tru s te d  to a p r in t e r  to  produce, 
th e re  would have been no means of c o n t ro l l in g  the production. 
Therefore , the card q u a l i ty  might be a p p ro p r ia te  but the p ro 
du c tio n  would take too long, so th a t  the re sea rch  might not be
g in  on time.

Bearing a l l  the above in  mind, i t  became qi.iite obvious th a t  in  
order to  ach ieve fo r  the  Greek v e rs io n  of the cards the q u a l i ty  
and appearance le v e l  of the model cards would be a hard task . 
In any case , the t o t a l  co s t  of the p roduc tion  would ap p a ren tly  
be very  h igh  and the time needed fo r  i t s  completion could not 
be d i r e c t l y  c o n tro l le d .

Having r e je c te d  the f i r s t  p o s s i b i l i t y  the second one ^m.s exam
ined very  c a re fu l ly .  The idea to  use the o r ig in a l  SMP cards 
a f t e r  rep lac in g  the E nglish  t e x t  by the eiquivalent Greek one 
seemed l ik e  a good so lu t io n .

To accomplish t h i s ,  d i f f e r e n t  approaches were t r i e d  out :

1. The E ng lish  t e x t  was covered w ith  white paper on which the 
Greek te x t  ims w r i t t e n  in  handw riting. Although the in te n t io n  
had been to  g ive  the c h i ld re n  the im pression of something n a tu 
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r a l  and fa m il ia r ,  the r e s u l t  ims unacceptable . The handwriting 
was c e r t a in ly  not so formal and i t  m.s n ea re r  to  the c h i ld r e n 's  
own w rit in g .  At the same time, however, i t  was very  much o f f 
hand and times not readab le .

i i .  The E nglish  t e x t  ifas covered w ith  s t r i p s  of white paper on 
which the a p p ro p r ia te  Greek t e x t  had been typed. The r e s u l t  
was ag a in  not «quite s a t i s f a c to r y .  The typ»ewriting was very 
d i f f e r e n t  from th a t  of the  SUP card l e t t e r - c h a r a c t e r s  and the 
s t r i p s  on the cards were a poor s u b s t i tu t e  of the o r ig in a l  
te x t .

i i i  The Greek t e x t  ims w r i t te n  w ith  LETFlASET. An e f f o r t  had 
been made to  f ind  the  same c h a ra c te r s  as  those used on SMP 
cards. Then p h o to s ta ted  copies of the te x t  were made on a p a r 
t i c u l a r  smooth, g re y ish ,  q u i te  th ick  paper. Of course, the 
q u a l i ty  and colour of the paper were se le c ted  w ith  the o r ig in a l  
card a limy s in  mind. The SMP card im.s of a smooth su rface  a lso  
and the grey  co lour , being so c l e a r ly  d i s t i n c t ,  was p re fe r re d  
over the white because numerous t r i a l s  proved tha.t the same 
white of the model could not be achieved. F in a l ly ,  the s t r i p s  
used had to  co incide  w ith  the exact len g th  and width of the 
t e x t  of each one of the  cards.

The l a t t e r  approach was considered as  the one y ie ld in g  the b es t  
a e s th e t ic  r e s u l t s .  The appearance of the card ims s u f f i c i e n t ly  
good, i t  might a c tu a l ly  be taken fo r  the a c tu a l  model by some
body who d id  no t know the origine.1 E nglish  vers ion .

N everthe less ,  the p le a s a n t  a e s th e t i c  e f f e c t  was not the only 
f a c to r  weighing for the adoption  of the chosen procedure. The 
f a c t  th a t  the time d u ra t io n  of the p roduc tion  could be e n t i r e ly  
co n tro l le d  and a lso  th a t  the c o s t ,  a lthough  s t i l l  very  high, 
was co n s id e rab ly  lower than i t  would have been in  the case of 
commercial p roduc tion  were d e c is iv e  reasons too.
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F u n c t i o n a l  d i f f i c u l t i e s .

Having decided upon the form of the Greek v e rs io n  of the cards, 
the q ues tion  of the lumber of the cards to  be produced arose . 
According to  the study des ign , during the p r e - p i l o t  study the 
c h i ld re n  would use a p p ro p r ia te  worksheets r a th e r  than cards. 
For the p i l o t  s tudy, the c h i ld re n  of one c la s s  would form four 
groups and make use of the SMP cards. For the purposes of the 
main s tudy, the c h i ld re n  of th re e  second c la s s e s ,  in  th re e  d i f 
f e re n t  schools would employ the cards in  e x a c t ly  the same ifs.y 
as  the c h i ld re n  in  the  p i l o t  study, u n le ss ,  of course, the r e 
s u l t s  of the p i l o t  study d ic ta te d  a d i f f e r e n t  approach fo r  the 
main study.

With the above f a c t s  in  mind, i t  became obvious th a t  no m atter 
whether the c h i ld re n  were d iv ided  in  groups or n o t ,  the cards 
of one box only would be i n s u f f i c i e n t  fo r  the whole c la s s ,  
considering  th a t  they would work on them sim ultaneously . The 
problem would become even more acu te  i f  the c h i ld re n  were a c tu 
a l l y  d iv ided  in to  groups. I t  would then become im pera tive  for 
each group to  have t h e i r  ovm box of cards, so th a t  a l o t  of un
necessary  and time-consiming moving to  and f ro  could be 
avoided. Even i f  the c h i ld re n  of each group s t a r t e d  off from a 
d i f f e r e n t  to p ic  and d id  not work a t  the same pace, i t  would 
c e r t a in ly  happen th a t  two or even th re e  c h i ld re n  would demand 
the same cards a t  the  same time.

F in a l ly ,  the c h i ld re n ,  e i th e r  out of enthusiasm fo r  the p ro je c t  
or com petition  among them might ask to  take some of the cards 
home. In  t h i s  case, i f  th e re  were only one box of cards a v a i l 
a b le ,  t h i s  o p p o r tu n ity  would be l o s t  to the ch i ld re n .  In  any 
case, we would r i s k  to  e i th e r  lose  some of the cards or have 
them fo rg o t te n  and l e f t  a t  home, and in  e i th e r  case our work a t  
school would be extrem ely d i f f i c u l t .

I t  was, th e r e fo re ,  decided to  have four s e r i e s  of cards p re 
pared fo r  each of the  th re e  c la s se s .  The q?.iestion a rose  
whether four s e r i e s  of the o r ig in a l  SMP cards should be ac-
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qui red and used or p h o to s ta ted  copies should be used in s tead . 
Even i f  the c h i ld re n  were d iv ided  in  groups and each one of 
them used a box of i t s  own we s t i l l  ran  the r i s k  of facing  mis
understandings  and «quarrels, in  case some of the  gnoups hap
pened to  work from the photocopies and o th e rs  from the  o r ig in a l  
«cards which were un loub ted ly  more picpular.

In  the end i t  was decided to  use four s e r i e s  of the  o r ig in a l  
SHE' cards fo r  the p i l o t  study. They would be completed w ith  the 
cards  of s e c t io n s  2 and 3 l a t e r  «on, so tha.t they could serve 
the main study  purposes along w ith  e ig h t  a d d i t io n a l  complete 
s e r i e s  of «cards. The p ro sp ec t ,  however, of using photocopies to 
cover the  main s tudy needs was a lso  considered.

R easons f o r  th e  c h o ic e  o f  s e v e n - e i g h t  year^  o ld  c h i l 
d ren  f o r  th e  p u r p o se s  o f  th e  s tu d y .

For the purposes of the re sea rch  i t  im.s decided th a t  the second 
box of the  SHE' cards ( the  orange box) should be used w ith  a 
sec «end c la s s  of the Greek primary school.

The «choice of the second c la s s  in  p re fe rence  to  the f i r s t  or 
a l t e r n a t i v e l y  one of the  o lder c la s se s  was d ic ta te d  by a number 
of reasons.

i .  The f i r s t  box of SUP i s  addressed to  7* year old ch ild ren . 
The c h i ld re n  in  Greece f i r s t  go to  primary school a t  the age of 
6, so the con ten t of the f i r s t  box should be s u i ta b le  fo r  sec 
ond c la s s  ch ild re n .

1 1 . The SHE' cards sometimes employ a long and d i f f i c u l t  t e x t  
th a t  the p u p il  has to  read in  order to answer the ques tions  or 
to  solve the problems. I t  i s ,  th e re fo re ,  assimed th a t  i f  a. 
ch i ld  i s  to  use the ca rd s ,  he should be ab le  to  read f lu e n t ly ,  
o therw ise he would have d i f f i c u l t i e s  in  understanding  the te x t .  
In  England the s t a tu to r y  age of admission i s  f iv e  and th e r e 
fo re ,  c h i ld re n  have two years  of schooling befo re  s t a r t i n g  to 
use the SUP «cards. In  Greece n u rse ry  p ro v is io n  i s  not compul-
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30ry  and c h i ld re n  a re  taught n e i th e r  to read nor w rite  a t  n u rs 
ery  schools. Now as f a r  as  Mathematics i s  concerned, only d u r
ing the l a s t  two or th re e  years  some b a s ic  mathematical con
cep ts  have been in troduced  through the use of a p p ro p r ia te  a c 
t i v i t i e s .  Consequently, ch i ld re n  do no t know how to  read and 
w ri te  when they f i r s t  go to  primary school, thus the f i r s t  
c la s s  p u p i ls  were excluded from t h i s  research . Furthermore, 
even in  an E ng lish  school, SMP' i s  u n l ik e ly  to  be ap p lied  in  a 
c la s s ,  u n le ss  the c h i ld re n  have a lre a d y  been in troduced to  the 
b a s ic  mathematical concepts through the use of ano ther method 
u su a lly  designed by the school i t s e l f .

i i i  In  the f i r s t  c la s s  of a Greek school the  whole of the 
f i r s t  term i s  consumed w ith  c h i ld r e n 's  e f f o r t s  to  a d ju s t  them
se lves  to  t h e i r  new environment and to  come to terms w ith  the 
ru le s  and o b l ig a t io n s  of school l i f e .  So even i f  the p revious 
reason ( i i )  had not e x is te d ,  a whole term would have been 
wa.sted fo r  the  c h i ld re n  to  a d ju s t  to  school l i f e .

I V .  If  one of the o lder  c la s se s  was chosen in s te a d  of the sec 
ond c la s s ,  the c h i ld re n  would then have had to  use the box of 
cards corresponding to  t h e i r  age which, of course, could not 
have been the f i r s t  one (orange box). In  each box, however, 
the knowledge of c e r t a in  concepts, s^rmbols and express ions  used 
in  p rev ious  boxes i s  taken  fo r  granted . Each box, th e re fo re ,  
comes in  success ion  to  the  prev ious one, while p reparing  the 
ground fo r  the con ten t of the next one. I t  was a l s o  the s t r u c 
tu re  of the  p r o je c t ,  th e re fo re ,  t h a t  d ic ta te d  the use of the 
f i r s t  box of SME' and thus determined th a t  the second c la s s  
should be the f i e ld  of a p p l ic a t io n .^

V .  I t  may be argued th a t  the c h i ld re n  a t  an e a r ly  age (seven- 
e ig h t)  a re  more re c e p t iv e ,  more open to  accep ting  changes and 
to cooperating  in  new teaching  approaches.

Although they  have been conditioned to  the school environment 
and they  have adapted th e i r  behaviour to  i t s  r e g u la t io n s  and 
demands, n e v e r th e le s s ,  they have not f u l l y  id e n t i f i e d  them



se lv es  w ith  i t  and a re  open to  new ideas . L iv e l in e s s ,  en thu 
siasm and independence a re  c h a r a c t e r i s t i c s  of t h e i r  age, bu t 
they g e t  e a s i ly  t i r e d  of an  a c t i v i t y  th a t  l a s t s  long or i s  r e 
peated too often . I t  i s  n a tu r a l  then  tha.t the t r a d i t i o n a l  way 
of Mathematics teach ing  i s  sometimes boring and lack ing  in  i n 
t e r e s t  fo r  these  c h i ld re n  and, th e re fo re ,  the idea of a change 
e x c i te s  them.

v i.  The o lder  c h i ld re n  having experienced the p a r t i c u la r  educa
t io n a l  system fo r  over two years  have presumably almost i d e n t i 
f ie d  the var ious  su b je c ts  w ith  the corresponding teaching  meth
ods c u r re n t ly  in  use. The e x is t in g  teach ing  scheme ev e n tu a l ly  
becomes the only p o s s i b i l i t y  and the le sso n  i s  id e n t i f i e d  w ith  
the p a r t i c u la r  approach which i s  ap p lied  w ith  l i t t l e  or no 
change throughout t h e i r  years  a t  prim ary school. Thus, the 
o lder c h i ld re n  g ra d u a l ly  adapt to  the system and become more 
p r a c t i c a l  and p o s s ib ly  l e s s  im aginative  Any change th a t  
th re a te n s  the e s ta b lish e d  p a t te rn s  shakes t h e i r  sense of s t a 
b i l i t y  and s e l f - c o n f id e n c e .5

The aim s o f  th e  s tu d y .

The main purpose of the re sea rch  was to  examine the p o s s i b i l 
i t y  of using an in d iv id u a l iz e d  approach in  the  teach ing  of 
Mathematics in  Greek prim ary schools.

The c h i ld r e n 's  a b i l i t y  to  a d ju s t  themselves to  the new method 
and t h e i r  subsequent p rog ress  in  Mathematics a lone  would not 
in f lu en ce  the d e c is io n  of i t s  in t ro d u c t io n  to  the Greek school. 
Their behaviour and r e a c t io n  to  the programme would be of eiqual 
importance. Therefore , t h e i r  p a r t i c ip a t i o n  in  the le sso n , 
t h e i r  enthusiasm or work s a t i s f a c t i o n ,  t h e i r  i n i t i a t i v e  and 
s p i r i t  of coopera tion  would coimt a s  much as  t h e i r  p ro g ress  in  
Mathematics.

Another purpose of the  re sea rch  ims c e r t a in ly  to  a s se s s  th e  two 
d i f f e r e n t  methods of Mathematics teach ing . On the one hand.
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the method in  p r a c t ic e  fo r  yea.rs wa.s based s o le ly  on te x t  
books. L i t t l e  or no use of appara tus  was made and no c o n s id e r
a t io n  was taken what so ever of the in d iv id u a l iz e d  needs of the 
p u p i ls .  I t  was the  product of a s t r i c t l y  f ixed  curriculum  and 
c e n t r a l iz e d  ed uca tiona l system. The SÎIP, on the o ther hand, 
was a h ig h ly  in d iv id u a l iz e d  method. I t  r e l ie d  on the use of 
cards and appara tus  and attem pted to  supply c h i ld re n  w ith  b a s ic  
mathematical concepts and s k i l l s  allowing them to  work a t  t h e i r  
oim pace and a b i l i t y  le v e l .

k fu r th e r  aim of the re sea rch  was to  examine the d i f f e re n c e s  in  
mathematical performance between boys and g i r l s  as  w ell as  the 
^mrious competence le v e l s  achieved by the th re e  experim ental 
groups of the main study.

The p o p u la t io n  from w hich  th e  sample was drawn.

The re sea rch  was designed in  th re e  s tag e s ;  the p r e - p i l o t ,  the 
p i l o t  and the ma in -s tu d y .  The t a r g e t  p o pu la tion  involved s e c 
ond c la s s  p u p i ls  of Greek primary schools. The sample was se 
le c te d  among primary schools of g r e a te r  T hessa lon ik i .

The t o t a l  numtier of the prima.ry school c h i ld re n  in  Greece in  
198:3, the year when the re sea rch  s ta r t e d  wa.s 880,75:3. The 
t o t a l  number of the second c la s s  c h i ld re n  wa.s 148,044. The 
corresponding numbers in  the c i t y  of T hessa lon ik i  a t  the time 
were :
Primary school c h i ld re n :  71,661
C hild ren  a t te n d in g  the second c la s s :  12,210
The sex d i s t r i b u t i o n  of the  above numbers was :
a. In  the Elementary schools of T hessa lon ik i:
Boys: 36,783.
G ir ls :  34,878.
b. The t o t a l  number of the  second c la s s  p u p i ls :
Boys: 76,365.
G ir ls :  71,679.
c. The number of the second c la s s  p u p i ls  in  T hessa lon ik i:
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Boys: 6 . . 304 
G i r l s :  5,906

The sample

The sample ims small in  a l l  th re e  s tag es  of the  study  and was 
s e le c te d  by the re sea rch e r  fo r  the f i r s t  two s ta g e s ,  p r e - p i -  
l o t  and p i l o t ,  whereas the L.E.A. suggested the schools of the 
main study. The n a tu re  and aims of t h i s  tj-T̂ e of s tudy  c e r t a in ly  
demanded a la rg e r  sample, n e v e r th e le ss  the  circum stances under 
which the in v e s t ig a t io n  was conducted gave no a l t e r n a t iv e s .

The main reasons which d ic ta te d  the p a r t i c u la r  s iz e  of the sam
p le  a re  o u tl in ed  below:

a. This p a r t i c u la r  p ro je c t  was suggested by an in d iv id u a l  r e 
searcher  and n o t ,  as  i t  i s  u s u e l ly  the case, by a formal r e 
search  group norm ally formed and appointed by the M in is try  of 
Education.

b. Being the task  of one person only and not of a team of
te a c h e r s - r e s e a r chers ,  the re sea rch  lacked the v e r s a t i l i t y  of 
group work.

Thus the sample used wa.s e v e n tu a l ly  made up of :

a. s ix  c h i ld re n  of the experim ental school, r e a d i ly  a v a i la b le  
and w il l in g  to cooperate  a t  the p r e - p i l o t  s tage  of the study.

b. twenty four c h i ld re n ,  a whole second c la s s  in  a s t a t e
school s e le c te d  from se v e ra l  proposed schools in  the same a re a  
and served the needs of the p i l o t  study.

c. f i f t y  seven c h i ld re n  of th re e  schools , in  th re e  d i f f e r e n t  
a re a s  of the town were se le c te d  by the L.E.A. to serve the p u r 
poses of the main s tu d y .^

92



O r g a n iz a t io n  o f  th e  s tu d y .

I t  was decided th a t  the re sea rch  should be conducted in  th re e  
s ta g e s ;  the p r e - p i l o t ,  the p i l o t  and the main study.

a . The p r e - p i l o t  s tu d y  was c a r r ie d  out w ith  the he lp  of s ix  
c h i ld re n  only in  one of the two experim ental schools of the 
toim and ifa.s extended over a period  of th re e  weeks. The SMP 
cards were not used in  the p r e - p i l o t  study. The c h i ld re n  were 
taugh t some se le c te d  to p ic s  ex tra c te d  from t h e i r  oim sy llab u s  
through the use of worksheets.

The purpose of the p r e - p i l o t  study was to t e s t  the new teaching 
approach and a ls o  g e t  some in d ic a t io n s  of the p u p i l s '  r e a c t io n  
to  i t .  Having assessed  the  f in d in g s  of the p r e - p i l o t  s tudy we 
proceeded to  the p i l o t  study.

b. The p i l o t  s tu d y  was conducted w ith  a c la s s  of twenty four 
c h i ld re n  in  the  11th s t a t e  school of T hessa lon ik i  fo r  a whole 
school term (twelve weeks). The f i r s t  s e c t io n  of the  SMP cards 
served the p r o j e c t ' s  needs. The p u p i ls  were d iv ided  in to  four 
groups according to  t h e i r  a b i l i t y  in  Mathematics. They were 
g iven  a t e s t  based on the  sy llab u s  they  had been taugh t before  
the a p p l ic a t io n  of the p ro je c t  and a t  the end of the term they 
were g iven ano ther  t e s t  on the m a te r ia l  covered by t h e i r  own 
books.

The p i l o t  s tudy  was a sm a ll- sc a le  model of the proposed main 
re sea rch  p r o je c t  and i t  included a few mathematical to p ic s  
only. N ev erth e less ,  the  r e s u l t s  of i t s  a p p l ic a t io n  in d ic a te d  
c e r t a in  changes l a t e r  adopted in  the  main study.

c .  The main s tu d y  was ap p lied  in  th ree  schools  suggested by 
the L.E.A. and were so chosen as  to  re p re se n t  the middle c la s s ,  
in  the toim c e n tre ,  the  working c la s s  and t r a v e l l e r s '  c h i ld re n .
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in  a suburban a rea  and a mixed p o p u la tio n  in  a r u r a l  a re a  (a 
small v i l l a g e  no t very  f a r  from the toi-m).

The s tudy was extended over the whole year 1985-1986. The same 
procedure %ms followed in  a l l  th re e  schools w ith  the excep tion  
of the school in  the suburban a rea  which p resen ted  some pecu
l i a r i t i e s .  8

Assessment t e s t s  based on the SUP o r ig in a l  ones were g iven  to  
the c h i ld re n  on completion of the r e l a t i v e  se c t io n s .  A dd ition
a l l y ,  during the year ,  the c h i ld re n  were g iven  t e s t s  on the 
sy llab u s  they had been taugh t both  through the Greek teach ing  
system and the use of the SME’ cards. 9

At the end of the year ,  q u e s tio n n a ire s  were d i s t r i b u t e d  to  the 
p u p i ls ,  p a re n ts  and te ach e rs  involved in  the s tudy in  order to 
sample t h e i r  opinions and to a s c e r t a in  t h e i r  f e e l in g s  about the 
newly in troduced  Mathematics p ro je c t .
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PRE-PILOT STUDY

The p r e - p i l o t  s tu l y  was considered e s s e n t i a l  fo r  the purposes 
of the  resea rch ,  s in ce  i t  would serve as  a small sca le  model of 
the p r o je c t ,  only w ith  the p a r t i c ip a t i o n  of a few p u p i ls .  I t  
would allow  us to consider the necessary  changes and im
provements to  be made before  dec id ing  upon the time, money, r e 
sources and p e rso n a l  involvement requ ired  in  order to  c a r ry  out 
the main study. I t  ^ms regarded as  a u se fu l  in d ic a to r  of both  
p u p i ls  and te a c h e r s '  re a c t io n s  to the suggested p r o je c t ,  as  
w ell as  the p o s s ib le  a l t e r a t i o n s  of the approach needed. I n 
troducing  the new approach would provide o p p o r tu n i t ie s  to  ob
serve the behaviour of the p u p i l s ,  t h e i r  d i f f i c u l t i e s  w ith  the 
appara tu s  and t h e i r  understanding  of mathematical concepts. 
The c h i ld r e n 's  enthusiasm or cau tion , the comments they made, 
t h e i r  success or f a i l u r e  to  understand and to  fo llow  up the no
t io n s  included in  the  teach ing  m a te r ia l  would be ex h ib ited  d u r
ing t h i s  period . I t  could, f i n a l l y ,  a l e r t  us to  some of the 
problems l i k e l y  to  occur during the main s tudy, thus o f fe r in g  a 
•T-ialitative e v a lu a t io n  of the new mathematical approach.

The s e l e c t i o n  o f  th e  p r e - p i l o t  sam ple.

According to  the s tudy design , i t  was intended th a t  the sample, 
as w ell as  the  p er iod  of time each of the next s tag es  would 
l a s t ,  would in c rease .  I t  wta.s, th e re fo re ,  decided a t  t h i s  s tage  
to work w ith  a very small sample fo r  a sh o r t  time. Thus a 
small group of s ix  second-grade p u p i ls  of the experim ental 
school served the purposes of the p r e - p i l o t  study.

At the beginning, i t  seemed l ik e  a reasonable  idea to  f ind  s ix  
second-grade c h i ld re n  of the r e s e a r c h e r 's  acqi.iaintance and con
duct the p r e - p i l o t  s tudy in  an at-home s i tu a t io n .  The c h i ld re n  
could g a th e r  a t  the r e s e a r c h e r 's  house twice a week and be 
taught Mathematics from the worksheets s p e c ia l ly  prepared fo r  
t h i s  s tage  of the  study. However, a t  the p ro sp ec t th a t  t h i s  
i n i t i a l  suggestion  might induce a number of d i f f i c u l t i e s ,  o ther 
v o lu n tee rs  were sought. An a ttem pt wa.s made to f ind  a small
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group of p u p i ls  e i th e r  in  the c la s s  of a teach er  who would not 
o b je c t  to  having her programme d is ru p te d  fo r  th re e  weeks or 
more, or in  a school where the p r in c ip a l  would be w i l l in g  to  
support the research . Thus, ev en tu a lly ,  the  o n e-c la ss  e x p e r i
mental school '̂76.s chosen to  serve the p r e - p i l o t  s tudy needs.

The s e le c t io n  of the sample was d ic ta te d  by the needs of the 
s tudy but a lso  the l im i ta t io n s  an l  the o b l ig a t io n s  of the  f o r 
mal procedures to  be observed in  the course of the research .

In  order to  app ly  the  study to  a school a m in i s t e r i a l  perm is
s io n  and the L.E.À. *s agreement had to  be g ran ted . An a p p l ic a 
t io n  fo r  the p i l o t  s tudy school had a lre a d y  been submitted to  
the M in is try  of Education. While expecting the M in is te r ia l  
perm ission , though and q u ite  pressed  by time ( the  school year 
1983-84 had a lre a d y  s ta r t e d )  i t  was decided to proceed w ith  the 
p r e - p i l o t  s tudy tak ing  advantage of the a v a i la b le  sample.

The p o p u la t io n  f r o *  w hich th e  sample was drawn

The p u p i ls  of the experim ental school were a l l  randomly s e 
lec ted .  The procedure followed every year in  order to  s e le c t  
the p u p i ls  of the f i r s t  grade i s  somewhat imusua.1. I n te re s te d  
p a re n ts  w r i te  formal a p p l ic a t io n s  to  the school. A drawing of 
l o t s ,  where p a re n ts  may be p re se n t ,  fo llow s and the c h i ld re n  
th a t  a re  drawn a re  a l lo c a te d  to  the f i r s t  c la s se s  of the 
d i f f e r e n t  schools. The p u p i ls  who a re  thus s e le c te d  fo r  the 
f i r s t  c la s s  come from d i f f e r e n t  a re a s  of the  c i t y  and not only 
from the one where the  school i s  s i tu a te d .

I t  i s  g e n e ra l ly  b e lieved  th a t  the experim ental school o f f e r s  
schooling of h igher s tandards . This im plies  th a t  the p a re n ts  
who take the tro u b le  to b ring  t h e i r  c h i ld re n  to  t h i s  school, no 
m atter how fa r  away they may l iv e ,  a re  very  s e n s i t iv e  about 
th e i r  c h i ld r e n 's  education , and t r y  to  help them in  any p o s s i 
b le  T'Tay. Thus, one could presume th a t  the s o c ia l  background of 
the average pu p il  of the experim ental school i s  r a th e r  b e t t e r
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than th a t  of o ther  p u p ils .  I f  we accep t t h a t  the s o c ia l  back
ground a f f e c t s  to  some degree p u p i ls '  co g n it iv e  development and 
educa tio n a l p rog ress  i t  i s  then  probable th a t  the p u p i ls  of the 
experim ental school come to  school b e t t e r  prepared to  s t a r t  
t h i s  new im portant phase of t h e i r  l i v e s  than  many o ther  c h i l 
dren  in  the to^m schools.

The r e a s o n s  why th e  p a r t i c u l a r  s c h o o l  was s e l e c t e d .

The one c la s s  experim ental school of T h essa lo n ik i  chosen as  
ap p ro p r ia te  fo r  the p r e - p i l o t  study. The reasons fo r  the  p a r 
t i c u l a r  choice were:

a. The school was a t tach ed  to  the Teachers ' College and i t  was 
to t h i s  school th a t  the s tu d en ts  of the c o lleg e  were assigned  
fo r  t h e i r  teaching  p ra c t ic e .

By the time t h i s  f i r s t  s tage  of the  re se a rc h  was to  be c a r r ie d  
out, I had been appoin ted  as  the Mathematics s p e c i a l i s t  a t  the 
Teachers ' College. The experim ental school and the Teachers' 
College shared the same plaî^ground. The f a c t  th a t  school and 
co llege  were in  such c lose  proxim ity  c e r t a in ly  added f l e x i b i l 
i t y  to my own programme. That i s ,  i t  made i t  easy fo r  me to 
v i s i t  the primary school, even during a break between two s e s 
sions  a t  the Teachers ' College.

b. The experim ental ch a ra c te r  of the school implied th a t  i t  
would be more open to  changes in  i t s  curriculum  and teaching  
methods, more p ro g re s s iv e ,  th a t  i s ,  than  most schools in  toxm.

c. The teach ers  were expected to  be b e t t e r  q u a l i f ie d  and more 
irm ovative than o th e r  teach ers  in  the non-experim ental s t a t e  
schools. The f a c t  t h a t  very  o f te n  the s tu d e n ts  of the Teach
e r s ’ College a t tended  th e i r  c la s s e s  or p r a c t i s e d  in  t h e i r  
classrooms normally a f fe c te d  them in  adopting  a more p ro g re s 
s ive  form of o rg an isa tio n .



d. The p u p i ls  were fa m il ia r  w ith  more f l e x ib l e  teaching  meth
ods so they would supposedly accep t an in d iv id u a l iz e d  approach 
in  Mathematics more re a d ily .

e. There were only  s ix  p u p i ls  in  the second grade, an id e a l  
number fo r  the p r e - p i l o t  study. In  an "ord inary"  1'- school the 
in d iv id u a l iz e d  p r o je c t  could be ap p lied  to  a group of s ix  c h i l 
dren  while the r e s t  of the c la s s  would continue w ith  th e i r  
Mathematics manual. Of course, such an arrangement could be 
d isap p o in tin g  fo r  the  p u p i ls  who would be excluded from the new 
p ro g ec t,  a p a r t  from posing problems to the experim ental group 
who might become re ta rd e d  in  t h e i r  normal curriculum  demands.

f . I t  was expected th a t  the teacher  of the  experim ental school 
would be more c o -o p e ra t iv e  than  teach e rs  in  o ther  schools. The 
presence in  the  classroom of another teacher  who would occupy 
a l l  the p u p i ls  of one c la s s  fo r  a teaching  se ss io n ,  leaving  
only the p u p i ls  of the o ther th re e  c la s se s  to  him, would help 
ra th e r  than inconvenience him. Furthermore, i t  would be bene
f i c i a l  fo r  the p u p i ls  as they would have more of t h e i r  
t e a c h e r 's  help  and a t t e n t io n .

The p r e l im in a r y  v i s i t s  to  th e  ch o sen  c l a s s .

A fter  the school and the c la s s  were chosen, some p re l im in a ry  
v i s i t s  were considered  necessary  in  order to  ex p la in  the aims 
anil content of the  study to  the teacher  of the c la s s  and a r 
range the circum stances under which the study expected to
take p lace . Moreover, the v i s i t s  gave the re sea rch e r  the 
chance to  co n tac t  the c h i ld re n  who would p a r t i c ip a t e  in  the r e 
search  and f a m i l ia r iz e  them w ith  the teaching  method to  be f o l 
lowed. The teach ing  hours and days, as  w ell as  the concepts to 
be taught were a l s o  decided.

During the p re l im in a ry  v i s i t s  i t  was d iscovered  th a t  the p u p i ls  
had gust been tau g h t f r a c t io n s  from t h e i r  manuals. Their 
teach er ,  however, judged th a t  the to p ic  had not been completely
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comprehended by the c h i ld re n ,  who, moreover, fom'id some con
cep ts  p a r t i c u l a r l y  d i f f i c u l t .  N everthe less , under the p re ssu re  
of the sy llab u s  he was obliged to  proceed, he had no ex tra  
time, th a t  i s ,  to  s c ru t in iz e  the  p a r t i c u la r  u n i t .  F rac t io n s  
then  T'Ta.s a s u i t a b le  su b jec t  to  be taught using the  new ap
proach. Thus, not only the c h i ld re n  would b e n e f i t  from the r e 
v is io n ,  but the e f fe c t iv e n e s s  of the method could be te s te d  as 
w ell. Since the  c h i ld re n  would have the experience of being 
taught the same sub jec t  through two d i f f e r e n t  teach ing  methods, 
t h e i r  r e a c t io n s  would o f fe r  grounds fo r  comments and conclu
s ions .

I t  ?̂a.s e v e n tu a l ly  decided th a t  f r a c t io n s  would be taught fo r 
th re e  and not fo r  two hours a. week as  i t  had o r ig in a l ly  been 
planned. The u n i t  on Time was to  be prepared to  fo llow  the 
teaching  of f r a c t io n s  in  case the c o n tin u a t io n  of the resea rch  
fo r  th re e  weeks w s  f e a s ib le .

The p ro ced u re  fo l lo w e d  d u r in g  th e  s tu d y .

Having decided th a t  the to p ic  to  be developed was f r a c t io n s ,  
one week only was l e f t  to  prepare  the necessary  teach ing  mate
r i a l .  I t  had a lre a d y  been decided th a t  the  p r e - p i l o t  study 
would be taught through worksheets and not through the o r ig in a l  
SMP cards. Since the  time a v a i la b le  fo r  the p re p a ra t io n  of the 
teachiiig m a te r ia l  was extremely l im ited  i t  was decided to em
ploy  the use of worksheets on the p a r t i c u la r  su tn e c t  from v a r i 
ous Greek and fo re ig n  books. The content would, of course, be 
t r a n s la te d  and rev ised  i f  necessary .

The a p p l i c a t i o n  of th e  s tu d y  ( s y l l a b u s ,  m a t e r ia l  and 
t e a c h in g  m ethod).

The p r e - p i lo t  study was ev e n tu a lly  app lied  fo r  a t o t a l  of th ree  
weeks and fo r  th re e  hours weekly, on Monday, Ti.iesday and Thurs
day. The f i r s t  two weeks were devoted to  the teach ing  of f r a c -
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l io n s  and the l a s t  week, during which co n t in u a t io n  and c o n s o l i 
d a t io n  of f r a c t io n s  had been in tended, to  the to p ic  of time. 
Ttie teach ing  was c a r r ie d  out in  the same classroom the c h i ld re n  
used d a i ly ,  the c h i ld re n  of the th re e  o ther  c la s s e s  being 
taught by t h e i r  teacher  a t  the  same t im e . l^  The arrangement of 
the desks was such as  to form th re e  d i f f e r e n t  groups. No 
rearrangement was necessary , s ince  the re se a rc h e r  was ab le  to  
s i t  among and work along w ith the sample group.

The teach ing  procedure m.s designed as  i f  the  c h i ld re n  were to 
be taught the  r e l a t i v e  concepts fo r  the f i r s t  time. That i s ,  
i t  was not taken fo r  g ranted  th a t  the c h i ld re n  had a lre a d y  been
in troduced  to  the sub jec t  so th a t  the re sea rch  would a ttem pt to
continue w ith  a deeper examination of the a l re a d y  taught con
cep ts . À f re sh  s t a r t  was made which covered the book sy llab u s  
p lus  some a d d i t io n a l  m a te r ia l .

The teaching  s t r a te g y  involved the use of every  day o b je c ts  and 
ex p lo ited  r e a l  l i f e  a c t i v i t i e s  in  an e f f o r t  to  f a c i l i t a t e  the 
p u p i ls  to  f ig u re  out mathematical n o tio n s  and acq u ire  
mathematical s k i l l s .  A ll the p u p i ls  were engaged in  a l l  the 
proposed a c t i v i t i e s  and were f re e  to take a s  many worksheets as
they f e l t  competent to  f i l l  in. Thus each c h i l d ' s  \?arying
s k i l l s  and competence le v e l  was taken in to  co n s id e ra t io n .

D e c i s io n s  d e r iv e d  from th e  p r e - p i l o t  s tu d y .

The ob jec t  of the p r e - p i l o t  study not to  t e s t  the SME' i t 
s e lf  as teaching  m a te r ia l  bu t as  a teaching procedure. The de
c is io n  to  continue the re sea rch  would be based on the p r e - p i l o t  
study f ind ings .

At the end of the p r e - p i lo t  study, we were in  a p o s i t io n  to 
claim th a t  the c h i ld r e n 's  r e a c t io n s  were p o s i t iv e .  They obvi
ously engoyed being taught Mathematics in  t h i s  way, they took 
the le sso n  for a game. They a l l  wished the  re sea rch  to  con
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t in u e  and pleaded w ith  t h e i r  teacher  to  app ly  the  same approach 
in  th e i r  ro u tin e  Mathematics lessons .

The c h i ld r e n 's  r e a c t io n s  to the re sea rch  encouraged us to  p ro 
ceed w ith  the p i l o t  study bearing,how ever, in  mind th a t  the  
co n d it io n s  under which the p r e - p i lo t  s tudy was c a r r ie d  out were 
almost id e a l^ J  and we should not expect to  encounter the same 
working co n d it io n s  fo r  the p i l o t  s tu d y ,to o .
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PILOT STUDY

On the 18th of August, 1983, an a p p l ic a t io n  was submitted to  
the M in is try  of Education (Research Centre of Secondary Educa
t io n ) ,  asking fo r  perm ission  to  teach  Mathematics through the 
SUP method in  the second c la s s  of a prim ary school of Thessa
lo n ik i ,  p re fe ra b ly  the 11th school.

My wish to  c a rry  out the re sea rch  over a. two term period  x-Ta.s 
included in  the  a p p l ic a t io n .  On 3rd November, 1983, the Min
i s t r y  approved my request  to  c a r ry  out the re sea rch  and ap 
poin ted  the 11th primary school fo r  the purpose. The resea rch  
Tfa.s to  be conducted under the follow ing co n d it io n s ;

1. I t  would l a s t  fo r  the whole second term and occupy the 
c h i ld re n  fo r  two of the four hours a l l o t t e d  to  Mathematics.
2. Under no circum stances should the re sea rch  d is ru p t  the 
school ro u tin e .

On 9 th  January, 1984, the document in  q u es tio n  was signed by 
the M in is try  of Education, so the re sea rch  s ta r t e d  in  the mid
d le  of January 1984.

The d e s ig n  of th e  p i l o t  s tu d y .

Having acqi.iired the necessary  perm ission  and because the second 
term had a lre a d y  s ta r t e d  the immediate a p p l ic a t io n  of the study  
ims considered im perative.

I t  was decided to  d iv id e  the p u p i ls  in to  four groups so th a t  
each group could s t a r t  on a. d i f f e r e n t  to p ic .

Four s e r i e s  of the f i r s t  s e c t io n  of the SMP o r ig in a l  cards were 
prepared to  serve the  needs of the p ro je c t .
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The necessary  appara tus  %m.s secured and four p re l im in a ry  v i s i t s  
to the school were programmed. These v i s i t s  aimed a t  a c q u a in t
ing the re sea rch e r  w ith  the working co n d it io n s ,  the teaching 
s t a f f  and the second c la s s  c h i ld re n  and teach er  who was to  take 
p a r t  in  the research . A common t e s t  on Mathematical m a te r ia l  
taught up to th a t  time would be g iven to  bo th  second c la s s e s  of 
the school a t  the very beginning. A fter  the completion of the 
p i l o t  study bo th  c la s se s  were to  take ano ther  common t e s t  on 
the m a te r ia l  they  had covered re g a rd le s s  of the SMP method and 
terminology. In  a d d i t io n ,  the c la s s  th a t  had p a r t i c ip a te d  in  
the re sea rch  would take the SMP t e s t  on the f i r s t  sec tio n . 
Also, on completion of the resea rch ,  the c h i ld re n  involved in  
the  re sea rch  and th e i r  p a re n ts  would be asked to  answer p re -  
pa red iquestionnaires.

A meeting was planned w ith  both  second c la s s  teach e rs  in  order 
to  f a m i l ia r iz e  them w ith  the SME’ o b je c t iv e s ,  to  hear t h e i r  p e r 
sonal views on the fu n c t io n  and e f f ic ie n c y  of the  system and to 
d isc u s s  the p o s s i b i l i t y  of adapting  the SMP approach to  the 
Greek primary school.

P r e p a r in g  th e  c a r d s .

I t  T'TA.s decided fo r  the  p i l o t  s tudy to  employ only the cards of 
the f i r s t  sec tio n . The procedure of p reparing  and producing
the Greek v e rs io n  of the SMP cards has a l re a d y  been de
s c r i b e d .  14 Although a l l  171 cards of s e c t io n  1 had been p re 
pared , no t a l l  of them were used fo r  the reasons mentioned be
low:

a The cards from 1-7 to  1-40 th a t  dea l w ith  a d d i t io n  were ex
cluded. These cards use m ultibased approaches (Base :3, 4 ) ,  so 
i t  judged th a t  they would r a th e r  confuse the c h i ld re n  who 
had a lre a d y  got used to  the denary system; b es id e s  the m u l t i 
based approach was no t included in  the second c la s s  s y l l a b u s . 15 
Therefore , i t  ï-ms decided th a t  concerning the  a d d i t io n  only the 
ex e rc ise s  based on the denary system would be u s e d .15
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b. The cards 1-40 to  1-50 were a lso  exempted, because the ex
e r c i s e s  included in  these  cards made use of f o u r - d ig i t  numbers. 
Again according to  the Greek sy llab u s  for the second c la s s  the 
c h i ld re n  a re  taught to opera te  w ith  numbers up to  the f ir s t-  
hundred. Since they were con ta in ing  f a c t s  w ith  hundreds and 
thousands, these  cards were excluded from the study.

c. The cards 1-37* up to 1-40* were excluded as  con ta in ing  
f o u r - d ig i t  i n t e g r a l  numbers.

Thus the box was presen ted  to  the c h i ld re n  w ith  123 [171- 
(34+10+4)] in s tead  of the 171 cards of i t s  E ng lish  v e r s io n .1?

The cards were p ro te c te d  by t ra n sp a re n t ,  p l a s t i c  cases arid 
placed in  four open-topped, p l a s t i c  boxes, one fo r  each one of 
the s e r ie s .

P r e l im in a r y  v i s i t s  to  th e  s c h o o l .

Four p re l im in ary  v i s i t s  to  the school were sought so th a t  the 
re sea rch e r  might become fa m il ia r  w ith  the school, the P r in c i 
p a l ,  the teaching  s t a f f  and of course the c h i ld re n  and teacher  
of the second c la s s  and ex p la in  to  them a l l  what the  purpose of 
the study was and what i t  ^m.s to implement.

Durirg these  v i s i t s  the P r in c ip a l  appeared very  im ie r stand ing  
and ob lig ing . He promised to  a rrange fo r  the  re se a rc h  to  be ap 
p l ie d  in  the c la s s  of the teacher  who he ld  modern educa tio n a l 
a t t i t u d e s  and was thus l i k e ly  to f o s te r  an innovative  approach. 
Also, he d id  not f a i l  to mention the u n s u i t a b i l i t y  of the 
b u ild in g  and o ther f a c i l i t i e s  of the  school, a f a c t  th a t  c e r 
t a in ly  d id  not favour conducting th a t  tA^ie of research .

By c o n tra s t  the tea  c h u g  s t a f f  appeared r a th e r  reserved  arid r e 
lu c ta n t  to  g e t  involved in  the new p ro je c t .  They d id  not seem
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to understand the im p lica t io n s  of the new p r o je c t ,  what was be
ing requested  and a ls o  the p o s s ib le  b e n e f i t s  tha.t might r e s u l t .

Tlie c la s s  teach e r  was open in  a t t i t u d e  and she became very  co
o p e ra t iv e  as  soon as  she assured  th a t  she would not share 
any of the r e s p o n s ib i l i t y  fo r  the re sea rch  work. She warned 
the  resea rch e r  t h a t  the c h i ld re n  were very  naughty, t h e i r  a b i l 
i t y  level^G was- around the average and she expressed her doubts 
about the c h i ld re n '  s u i t a b i l i t y  as  a sample.

In the course of these  v i s i t s ,  in  one of t h e i r  ro u tin e  
Mathematics le s so n s ,  i t  became apparen t th a t  the c h i ld re n  were 
r a th e r  f id g e ty  and no isy , some of them did  not jo in  in  the l e s 
son a t  a l l ,  w hile o th e rs  t r i e d  to monopolize the conversa tion  
or th e i r  t e a c h e r 's  a t t e n t i o n  in  any way they could.

The lay  out of the  classroom u n su ita b le  fo r  conducting the 
p a r t i c u la r  t e a c h i ig  method. At the back of the classroom th e re  
was a f re e  space which proved q u ite  convenient, because th e re ,  
a f t e r  r e a r r a r g i r g  the desks, we could p lace  the cards and the 
appara tus  during  the  lessons . In  a d d i t io n ,  th e re  t-ts.s a cup
board where the  m a te r ia l  could be secured fo r  the time between 
the two lessons .

During these  v i s i t s ,  the days and hours when the experim ental 
le sso n s  could be conducted were arranged. Since the c la s s  
teacher  d id  not o b je c t  to  the r e s e a r c h e r 's  p ro p o s i t io n  to take 
up th re e  of her four hours on Mathematics a week, a t  l e a s t  fo r  
the  beginning, i t  was agreed th a t  the c h i ld re n  would be taugh t 
from the SMP cards  every Tuesday, Thursday and F riday  of each 
week. At the same time, the c la s s  teacher  rearranged her 
t im e tab le ,  so t h a t  the ch i ld re n  could a t te n d  t h e i r  o rd ina ry  
Mathematics le sso n s  re g u la r ly .  The p ro p o s i t io n  to  apply  a kind 
of CO- teaching  to  the c la s s  found no p o s i t iv e  r e s p o n s e . 19

In the course of the  p re lim in ary  v i s i t s ,  the re se a rc h e r ,  a f t e r  
d iscu ss in g  the c h i ld r e n 's  competence in  Mathematics w ith  t h e i r  
teach e r ,  d iv ided  the  c h i ld re n  in  four g r o u p s . 2U teach ing
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se ss io n s  were devoted to  exp la in ing  the  new teach ing  p r o je c t  
and the use of the  appara tus  to the c h ild re n .  During these  two 
hours the desks were rearranged in  order to  form four sep a ra te  
s e ts  fo r  the four groups of c h i ld re n  accord ing ly . The four 
groups were in troduced  to  the re sp e c t iv e  four to p ic s .

O rg a n iz in g  th e  l e s s o n .

Having decided to  t r y  group teaching  we were obliged to  move 
the desks and c h a i r s  d u r irg  the  break befo re  each lesson . As 
soon as  the  le sso n  f in ish e d ,  desks arul c h a ir s  were put back and 
c h i ld re n  resumed t h e i r  o r ig in a l  p laces .  The constan t a l t e r 
a t io n s  to  the classroom la s te d  fo r  th re e  weeks, only to  give
way in  the end to  the t r a d i t i o n a l  fu rn i tu r e  a r r a n g e m e n t . ^2

The t e s t s  g i v e n  to  th e  c h i ld r e n .

I t  has a l re a d y  been mentioned (p. 103 ) th a t  in  the course of 
the p i l o t  s tudy the  ch i ld re n  took th re e  t e s t s ;

a. The f i r s t  t e s t :  On January 23, 1984 and be fo re  s t a r t i r g
c a r ry i rg  out the re se a rc h  the c h i ld re n  of bo th  second c la s se s  
were g iven  a t e s t .  The t e s t  ^ms based on the  m a te r ia l  covered 
from t h e i r  Mathematics book and Wf.s common fo r  bo th  B1 and B2 
c l a s s e s .23

The purpose of t h i s  t e s t  x-ms to  a s se s s  the  c h i ld r e n 's  a b i l i t y  
le v e l  and to  mark out any d i f f e re n c e s  in  the competence of the 
c h i ld re n  of the two c la s se s .  Moreover, the r e s u l t s  of th a t
t e s t  could be compared with the r e s u l t s  of the f i n a l  te s t2 4  
order to  measure the  B1 c h i ld r e n 's  p rog ress  in  M athem atics.25

b. The secon d  t e s t  (based on the book)25: The second t e s t
was g iven to  the c h i ld re n  of B1 c la s s  in  A p r i l ,  befo re  the 
E aster  h o liday  and to  the c h i ld re n  of B2 a f t e r  the  ho liday . I t  
was based on the m a te r ia l  the c h i ld re n  had covered from th e i r
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books up to  the  moment the t e s t  was given. 27 The language of 
the  e x e rc ise s  as  w ell as the T̂ a.y of t h e i r  p r e s e n ta t io n  was th a t  
used in  t h e i r  books.

The obgect of the t e s t  ims to  a s se s s  the c h i ld r e n 's  p rogress  in  
Mathematics fo r  the time the resea rch  la s te d  and to  observe the 
d i f f e r e n c e  in  t h e i r  competence le v e l  as  shown through the two 
t e s t s .  À d i f f e re n c e  in  the a p t i tu d e  le v e l  of the two c la s se s  
would p o s s ib ly  in d ic a te  the p o s i t iv e  e f f e c t  of the  SME' method 
on the ch ild ren .

c . The t h ir d  t e s t  (based on the SMP ca rd s ) :  This t e s t  was
g iven  to  the c h i ld re n  of Bi only. 28 The o b je c t iv e s  of the t e s t  
were to  decide the ex ten t to  which the c h i ld re n  had a s s im i la te d  
the  concepts taught from the cards, to  mark out those u n i t s  
th a t  gave most of the c h i ld re n  d i f f i c u l t y  a n l  to  f ind  out the 
degree of t h e i r  f a m i l i a r i t y  w ith  the term inology and language 
used by the SMP p ro je c t .

As expected not a l l  the c h i ld re n  had f in ish e d  every card of the 
f i r s t  s e c t io n  and, moreover, not a l l  of them had covered the 
same to p ic s .  The t e s t  on SMP m s  uniform fo r  a l l  p u p i ls
re g a rd le s s  of the m a te r ia l  they had covered. N a tu ra l ly ,  i t  was 
s t r e s s e d  to  them th a t  they were not supposed to  answer the 
ques tions  based on to p ic s  they had not been through.

The q u e s t io n n a ir e s .

At the end of the p i l o t  study the c h i ld re n  and t h e i r  p a re n ts  
were requ ired  to complete q u es tio n n a ire s .  The o b jec t  of these  
igi.iestionnaires was to  measure the ex ten t to  which the c h i ld re n  
enjoyed working on the  SME' p r o je c t ,  what they  p a r t i c u l a r l y  
l ik ed  or d is l ik e d  in  the card work and to  c o l l e c t  the p a re n ts '  
views concerning the system and i t s  impact on t h e i r  c h i ld r e n 's  
p rogress  in  Mathematics. The c h i ld r e n 's  q u e s tio n n a ire s  were 
completed in  c la s s ,  whereas those of the p a re n ts  were sen t home 
to  be f i l l e d  in  and were brought back to school by the p a re n ts
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themselves on the  day they were in v i te d  to  a t te n d  a d isc u s s io n  
on the research . In  the course of th a t  d isc u s s io n ,  the teach 
ing method and procedure of the study were analysed. Moreover, 
the assumptions drawn by both  p a re n ts  and te a c h e rs  concerning 
the  c h i ld r e n 's  responses and re a c t io n s  to  the  system were 
in v e s t ig a te d .

V



SÀIH STUDY 

The p e r m is s io n  f o r  th e  a p p l i c a t i o n  of th e  main s tu d y .

A fter the com pletion of the p i l o t  study, the continuance of the 
resea rch  (during  the school year 1985-86) was deemed worth
while. A m i n i s t e r i a l  perm ission , which was a p r e r e q u i s i t e ,  was 
g ran ted  as  a rene^ml of the previous one and provided the same 
cond it io n s  were ohserved .29

I t  was considered  necessary  to  apply  the main study to  more 
than one school of T hessa lon ik i and in  v a r io u s  a re a s  of the 
c i t y  in h ab ited  by d i f f e r e n t  s o c ia l  c la s s  r e s id e n ts .  I t  was thus 
decided th a t  the  schools involved in  the re se a rc h  should be 
s i tu a te d  in  a re a s  r e p re s e n ta t iv e  of the middle, working and 
ru ra l  c la s s  people , i f  p o ss ib le .

Havirg secured the  m in i s t e r i a l  perm ission  fo r  the study, we 
next con tacted  the  L.E.A. of T hessa lon ik i to  seek t h e i r  p e r 
m ission to app ly  the  resea rch  in  more than one school and to 
determine the p a r t i c u l a r  schools th a t  would help  us w ith  the 
s tu d y .20 The prim ary school board, assumirg a very p o s i t iv e  
and h e lp fu l  a t t i t u d e  towards the resea rch , ma.de a p o in t  of a r 
ranging fo r  a t  l e a s t  two of the schools to be s i tu a te d  in  the 
same d i r e c t io n  of the c i t y  and w ith the same hours of opera
tion . 21 Thus, and a f t e r  con tac ting  the te ach e rs  of the p a r t i c 
u la r  c la s se s  and securing  t h e i r  agreement fo r  the resea rch , i t  
appeared p o s s ib le  fo r  only one person to  c a r ry  out the p ro ie c t .

The s e l e c t i o n  o f  th e  sam ple.

The main s tudy  involved a t o t a l  of f i f t y - f o u r  c h i ld re n  from 
th ree  schools s i tu a te d  in  d i f f e r e n t  p a r t s  of the c i ty .  The 
schools were appoin ted  by the L.E.A. of T h e ssa lo n ik i ,  provided 
th a t  they complied w ith  the cond it ions  mentioned on p . 102. 
The sample was s e le c te d  by chance among schools of the same a r 
eas. Therefore , in  the cen tre  of the c i t y  (urban a r e a ) ,  the
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41st primary school, w ith  25 c h i ld re n  in  the  second c la s s  was 
chosen. 22 The sulairb of P h in ikas  m.s s e le c te d  as  a r e p re s e n ta 
t iv e  working c la s s  a rea  and the school appoin ted  was the 9 th , 
w ith  17 p u p i ls  in  the second c l a s s . 23 The th re e  p lace  school 
of Àghia Triada v i l l a g e ,  w ith  15 p u p i ls  in  the second c la s s  T?a.s 
chosen as  the r u r a l  a rea  s c h o o l .24

P r e p a r a t io n  o f  th e  t e a c h in g  m a t e r ia l .

I t  has a l re a d y  been mentioned ( p .102) th a t  fo r  the purposes of 
the p i l o t  study four s e r i e s  of the f i r s t  s e c t io n  cards were 
prepared and used. Now concerning the main s tudy, the th re e  
schools involved in  i t  would be lo ca ted  in  th re e  d i f f e r e n t  a r 
eas of the c i ty .  The s tudy would l a s t  fo r one school year and 
s ince  an in te g ra te d  day approach was in a p p l ic a b le ,  the t e n t a 
t iv e  ntmber of c h i ld re n  in  each c la s s  would be about twenty 
f iv e .  I t  TTa.s decided th a t  the c h i ld re n  would be allowed to  
take cards home and work th e re ,  i f  they expressed the wish to 
do so. This in te n t io n ,  however, along w ith  the d i f f i c u l t i e s  
th a t  were bound to  emerge from carry ing  around the m a te r ia l  
from school to school, d ic ta te d  the need of p reparing  se p a ra te  
cards fo r each school. Such an arra igem ent would h o p e fu l ly
solve the problem of t h e i r  t r a n s p o r ta t io n ,  while allowing the 
p u p i ls  to  take them home, whenever they  wished to  do so.

The p i l o t  study experience suggested th a t  i t  would be unwise to 
d iv id e  the p u p i ls  in to  sep a ra te  working groups. Supposing, 
th e re fo re ,  th a t  each c la s s  would have approxim ately  twenty f iv e  
p u p i ls ,  i t  was estim ated  th a t  the  content of one box would not 
cover the needs of a c la s s .  I t  was thus decided to  provide 
each c la s s  with  a t  l e a s t  four boxes, so th a t  four copies of
each card would be a v a i la b le .  Moreover, provided th a t  two
p u p ils  would share the same card, i t  became obvious th a t ,  i f  
necessary , e ig h t c h i ld re n  could work s im ultaneously  on the sub
j e c t  of the same card. F in a l ly ,  ta k i rg  fo r  g ran ted  th a t  no t 
a l l  c h i ld re n  would s t a r t  working on the  same s u b j e c t 25 and th a t  
they  could not proceed a t  the same pace, four boxes of cards
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fo r  each c la s s  were considered enough. T^felve boxes, then, 
would s u f f ic e  fo r  the th re e  schools. Four boxes had a lre a d y  
been prepared to  c a te r  fo r  the p i l o t  s tudy  needs. T herefore , 
i t  was necessary  to p repare  only the cards of the  o th e r  two 
s e c t io n s  of the box. In  t h i s  way, four complete boxes w ith  the 
o r ig in a l  SMP cards would be ready for use fo r  each one of the 
schools and e ig h t  more boxes had to  be provided.25

I t  was deemed e x c e p tio n a lly  d i f f i c u l t ,  very  expensive and 
time-consuming to  use the o r ig in a l  SMP cards fo r  the purpose 
again . I t  was, th e re fo re ,  decided th a t  the s o lu t io n  th a t  would 
b e s t  meet the needs of the re sea rch  was to  produce photocopies 
of the cards; they  would cost le s s  and be ready more quickly. 
Having s e t t l e d  th a t ,  the options examined were to  produce the 
photocopies on p la in  paper, on white cardboard, or on coloured 
cardboard.27 The f i r s t  op tion  was re je c te d  w ithout g iv i rg  too 
much thought to  i t ,  a s  the p la in  paper cards would have seemed 
t r i v i a l ,  could not have re ta in e d  the o r ig in a l  im pression of the 
card model and would have posed d i f f i c u l t i e s  in  t h e i r  use.28 
Of course, the photocopy could be stuck on cardboard and then 
cut to  the s iz e  and shape of the SMP card. N everthe less ,  w ith 
out being markedly d i f f e r e n t  from the second op tion , t h i s  p ro 
cedure would have demanded more time, e f f o r t  and money.

The second p o s s i b i l i t y  m.s a lso  d isca rd ed , even though i t  o f 
fered  a very  good format. I t  %ms n o ticed  th a t  even i f  the  pho
tocopy was r a th e r  s im i la r  to the o r ig in a l  card , i t  s t i l l  lacked 
tremendously in  appearance. I so la te d  i t  seemed almost p e r f e c t ,  
bu t when compared w ith  the o r ig in a l  card i t  looked l ik e  an un
su c cess fu l  im i ta t io n ,  a bad r e p l ic a .  E ven tua lly ,  i t  was con
cluded th a t  the photocopy had to  be on cardboard on the one 
hand but d i f f e r  w idely in  appearance, on the o ther .  Thus, the 
t h i r d  op tion  %ms adopted. Three f u l l  s e r i e s  of photocopies 
were produced in  b lu e ,  pinlc and yellow fo r  the th re e  schools 
r e s p e c t iv e ly .29 The o r ig in a l  SMP cards were put in  p l a s t i c  
cases  in  order to  be p ro te c ted .  They ran a h igh  r i s k  of being 
destroyed , s ince the Greek te x t  m.s o f te n  glued on them and in  
case of damage they were almost irreplaceable.40 i t  m.s judged
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imnecessary.. though., to p ro te c t  the coloured photocopies w ith  
p l a s t i c  cases , a s  the cost of producing such a photocopy m s  
lower than  the co s t  of a case.

The s e r i e s  of cards  were placed in  p l a s t i c  open-topped boxes.41 
T^felve f u l l  s e r i e s  of cards had a lre a d y  been produced fo r  the 
f i r s t  and second s e c t io n s ,  but fo r  the t h i r d  s e c t io n  each 
school lacked one s e r ie s  of cards. The th o ig h t  behind t h i s  de
c i s io n  m.s th a t  only a few c h i ld re n  would reach  t h i s  p o in t  and 
th e re fo re ,  the demand fo r  th i rd  s e c t io n  cards would be l im ited . 
Besides, in  case the a v a i la b le  cards were proved inadeiq ia te , i t  
would be a very  easy and quick m atte r  to  p repare  new ones. I t  
m.s a lso  decided to  ask ch i ld re n  to  take home the photocopied 
cards and not the  o r ig in a l  ones. F in a l ly ,  the  app ara tu s  neces
sa ry  fo r  the p r o je c t  was prepared , so th a t  i t  would be ready 
fo r  the c h i ld re n  to use from the beginning of the r e s e a r c h .42

The p o s s i b i l i t y  of removing the card boxes and appara tus  from 
each school a t  the end of each te a c h irg  s e s s io n  was considered 
from the very  beg inn ing . This, of course, would be the l a s t  
a l t e r n a t iv e  in  case th e re  were no proper s to rag e  space in  the 
classroom. They would rim a h igh  r is k  of being des tro y ed , i f  
used without the  t e a c h e r 's  cons tan t su p erv is io n . Furthermore, 
the idea of leaving  the appara tus  and cards exposed was out of 
the  ques tion , cons ide ring  th a t  two d i f f e r e n t  schools  shared the 
same classroom.

The p ro ced u re  u sed  f o r  th e  main s tu d y .

Before a p p ly irg  the p ro je c t  to  the schoo ls , i t  was considered 
e s s e n t i a l  to  a rrange  some p re l im in a ry  v i s i t s  in  order to  g e t  
acq.iainted w ith  the school environment and to  inform the p r in 
c ip a l ,  s t a f f  and teach er  of the second c la s s ,  in  p a r t i c u l a r ,  
about the aims and content of the study. Moreover, a t  l e a s t  
two v i s i t s  to the c la s s  involved in  the programme were judged 
necessary , so th a t  the  c h i ld re n  would become f a m il ia r  both  w ith  
the re sea rch er  and w ith  the new m.Y of work.
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A fter these  p re l im in a ry  v i s i t s  and befo re  applying the p ro je c t ,  
the  c h i ld re n  would be g iven  a t e s t  based on the Ife.thematics 
sy llab u s  they would have covered from t h e i r  manuals. The ob
j e c t  of th a t  t e s t  would be not only to  determ ine the p u p i ls '  
competence le v e l  and th e i r  weaknesses in  Mathematics, but a lso  
to use i t  as  evidence of the c h i ld r e n 's  p ro sp ec tiv e  p rog ress ,  
a f t e r  they had been t a ig h t  through the SMP approach. The ob
se rv a t io n s  d e r iv in g  from a comparison between the two t e s t s ,  
the i n i t i a l  and the f i n a l ,  would simply serve a s  an in d ic a t io n  
and not a s  a proof of the p o s i t iv e  or n ega tive  e f f e c t  of the 
use of SMP on the c h i ld r e n 's  p r o g r e s s . 43

A fter  the p re l im in a ry  t e s t ,  the c h i ld re n  would be taught 
through the SMP cards. To t h i s  purpose, they would be d iv ided  
in  th ree  or four groups, dependirg upon t h e i r  t o t a l  number. 
The groups would be formed by chance and would not be d e t e r 
mined by the c h i ld r e n 's  c a p a c i t ie s  in  Mathematics. Each group 
of c h i ld re n  would s t a r t  working on a d i f f e r e n t  top ic .  The 
p u p il  who would have completed a l l  the f i r s t  s e c t io n  cards 
would have to  take the  SMP t e s t  fo r  s e c t io n  one and would con
t in u e  w ith  the second s e c t io n  cards. At in te rv en in g  times, the 
c h i ld re n  would be g iven  var ious  t e s t s  based on the cards they 
would have a lre a d y  completed, in  order to check t h e i r  luider- 
stending  of the completed work. F in a l ly ,  the c h i ld re n ,  p a ren ts  
and teacher  of each c la s s  would be asked to  complete q u es tio n 
n a i r e s ,  concernirg  t h e i r  im pressions and views of the new sys
tem of Mathematics teaching  through the use of the SMP' cards.

The p r e l im in a r y  v i s i t s  to  th e  s c h o o l s .

Before s t a r t i n g  the re sea rch  two p re l im in a ry  v i s i t s  were paid 
to  each one of the th re e  s c h o o l s .  44 TMe purpose of these  v i s 
i t s  have a lre a d y  been mentioned (see p . 104 above). In  a d d i 
t io n ,  during the f i r s t  v i s i t  the p r i n c i p a l ' s  consent fo r  the 
a p p l ic a t io n  of the re sea rch  to  h i s  school m.s secured. I t  m.s 
a l s o  he who, a f t e r  a common agreement between h im self and the
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s t a f f ,  appointed the c la s s  th a t  would p a r t i c ip a t e  in  the r e 
search.

Also the c la s s  teacher  was fa m il ia r i s e d  w ith  the  aims, content 
and teaching  method of the p ro je c t .  She m.s assu red  th a t  she 
would not be obliged to  be p re sen t  while her c la s s  m.s being 
taugh t,  n e v e r th e le s s ,  her presence would be welcome, s ince  she 
could o f fe r  the c h i ld re n  her e f f i c i e n t  help . f i n a l l y ,  the 
teaching  hours of the programme were f ixed . The teach ers  of 
a l l  th ree  schools f irm ly  re je c te d  the idea of allow ing the 
f i r s t  hours of the day fo r  the research . 45 They a ls o  s ta te d  
th a t  they p re fe r re d  no t to  in te r r u p t  t h e i r  lessons  in  the mid
d le  of the  school day, so the only a l t e r n a t iv e  l e f t  m.s to  use 
the l a s t  hours of the day, which, of course, im.s no t an id e a l  
so lu t io n .  45 A d d it io n a lly ,  the t im etab le  had to  be a r ra rg ed  in  
such a way as  to  a llow  the re sea rch er  some time to  g e t  from one 
school to  ano ther and teach  in  a t  l e a s t  two of the th ree  
schools on the same day.

Ttie second p re l im in a ry  v i s i t  m.s devoted to  the r e s e a r c h e r 's  
acquain tance w ith  the  school environment, as  w ell as  w ith  the 
c h i ld re n  who would p a r t i c ip a t e  in  the research . The c h i ld re n  
were fa m il ia r iz e d  w ith  the new p ro je c t  and te a c h irg  method. 
Dur i rg  those v i s i t s ,  i t  was specu la ted  how the classroom could 
be b es t  rearranged  as  to  s u i t  the demands of the  research . 
Furthermore, the c h i ld re n  were in troduced to  the m j  the teach 
i rg  m a te r ia l  should be used and the work procedure to be f o l 
lowed.

An opportun ity  was a ls o  g iven  to  the  re sea rch e r  to  d isc u ss  w ith 
the teachers  of the c la s se s  the c h i ld r e n 's  competence in  Mathe
m atics. Some o bserva tions  made dur i rg  these  v i s i t s  revealed 
se v e ra l  common problems to  a l l  th re e  schools , while some o thers  
concerned only one of the th ree  schools. Thus, i t  was foimd;

a. The P r in c ip a l s '  p o s i t iv e  response to  the re se a rc h  and th e i r  
s in ce re  e f f o r t s  to  provide a t  l e a s t  the b a s ic  working condi
t io n s  fo r  the a p p l ic a t io n  of the scheme.
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b. The somewhat reserved  a t t i t u d e  of the second c la s s  teachers  
involved in  the research . They were r a th e r  j u s t i f i a b l y  alarmed 
a t  the p ro sp ec t  of work i rg  on a completely u n fa m il ia r  m a te r ia l  
and teaching  method. Therefore , n a tu r a l ly  enough, they were 
dubious of the p r o j e c t ’ s fu n c tio n  and e f f ic ie n c y .

c. The ina.de«quacy of a l l  classrooms. I t  was judged th a t  they 
were a l l  f a r  from id e a l  and none of them could provide the nec
e ssa ry  co n d it io n s  fo r  the e f f i c i e n t  a p p l ic a t io n  of the p ro je c t .  
The arrangement of the desks, the lack of benches, shelves and 
drawers would unavoidably d is ru p t  the c h i ld r e n 's  work and p ro 
voke behav ioura l problems.

d. Teachirg in  groups was almost im possible to  be employed, 
s ince  each group would work on a d i f f e r e n t  to p ic  on Mathematics 
or on two d i f f e r e n t  s u b je c ts ,  fo r  example. Language and Mathe
m atics , a t  each teach ing  sess ion . In  s h o r t ,  apply  an i n 
te g ra te d  day approach where d i f f e r e n t  su b je c t  a re a s  a re  a t -  
terided to  s im ultaneously . To apply  t h i s  method the t e a c h e r 's  
consent and moreover, her a s s i s ta n c e  w ith  the  le sso n  had to be 
ensured.

Such a p o s s i b i l i t y  was r e a d i ly  re je c te d  from the very  begin
ning. I t  m.s th o ig h t  th a t  unnecessary  confusion  might r e s u l t  
in  the d a i ly  programme anil would a lso  demand some e f f o r t  of ad
justm ent to i t  by bo th  the teacher  and the p u p i l s ,  a process 
r a th e r  t i r i r g ,  n o isy  and of doub'tful e f fe c t iv e n e s s .

e. In  the school of Ph in ikas the c h i ld r e n 's  low le v e l  of a b i l 
i t y  was immediately marked out as  w ell as  the f a c t  th a t  some of 
them were com pletely i l l i t e r a t e .  These p u p i ls  would l i k e ly  
cause problems when requ ired  to  work on the  cards. I t  was, 
th e re fo re ,  in e v i ta b le  to  follow an a l t e r n a t iv e  approach for 
these  few c h i ld re n  and t r e a t  them as  a s p e c ia l  case.

f . In  the t h r e e - c l a s s  school of Aghia T riada  the  f i r s t  and 
second c la s s  c h i ld re n  were taught to g e th e r .  We were, th e r e 
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fo re ,  faced w ith  the problems of keeping the f i r s t  c la s s  c h i l 
dren busy while the  second c la s s  ones were engaged in  doing 
Mathematics from the  SMP cards. The teacher  of the c la s s  r e 
je c te d  the su g g es tio n  th a t  she might d ea l  w ith  the f i r s t  c la s s  
c h i ld re n ,  while the  second c la s s  ones were busy doing Mathe
m atics from the SMP cards. 4? F o r tim a te ly ,  we came up with a 
s o lu t io n  to t h i s  problem r ig h t  from the beg iim irg ; the nursery  
school c h i ld re n  l e f t  an hour e a r l i e r  so t h e i r  classroom was 
a v a i la b le  during  the  l a s t  teaching  sess ion . I t  m.s.. th e re fo re ,  
seen to  be p r e fe r a b le  to  move the f i r s t  year c h i ld re n  to  th a t  
classroom in  o rder to  l e t  them do th e i r  le sso n  w ith  t h e i r  
teaCher m id i s t r a c te d .

The p r e l im in a r y  t e s t s .

A fter the two p re l im in a ry  v i s i t s  to each one of the th ree  
schools , the  c h i ld re n  of a l l  th ree  schools were g iven  a t e s t  as 
i t  had been decided in  the o r ig in a l  des ign  of the te a c h irg  p ro
cess (see p. 106). The ex e rc ise s  of the t e s t  were based on 
the sy llab u s  the  c h i ld re n  had covered the p rev ious  year ( f i r s t  
c la s s )  and the c u r re n t  school year (second c la s s )  and were a l l  
taken from the competence t e s t s  of t h e i r  manuals. They d e a l t  
with concepts such as  m atchirg , money, tens  an>i im i t s ,  uses of 
siTûbols, h o r iz o n ta l  o p e ra tio n  of f a c t s  and problems on a d d i
t io n ,  s u b tr a c t io n  and m u l t ip l ic a t io n .

On the day the c h i ld re n  took the t e s t  an o p p o rtu n ity  was given 
to  observe t h e i r  behaviour and the d i f f i c u l t i e s  they  met in  
completing the paper.48

In tr o d u c in g  th e  new approach  to  th e  c h i ld r e n .

The c h i ld re n  took the  p re lim in a ry  t e s t  a t  the beg inn irg  of Oc
tober. A fter  th a t  t e s t ,  and befo re  the r e a l  work on the p ro 
j e c t  s t a r t e d ,  a whole teaching  se ss io n  m .s devoted to  ex
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p la in in g  to  the  c h i ld re n  the use of the  appara tu s  and the 
teach ing  mat e r i a l .

Thus, d u r irg  t h i s  in tro d u c to ry  le sso n  the su h ie c ts  of a d d i t io n ,  
time and le n g th  were mentioned and the c h i ld re n  used appara tu s  
to  answer q u es tio n s  they were asked o ra l ly .  They were a lso  
asked to  p ick  up cards of t h e i r  box or to  pu t them back in  o r 
der to  g e t  to  know how to  use the code numtier of each card 49 
A fte r  t h i s  b r ie f  in t ro d u c t io n ,  the p ro je c t  s t a r t e d  on a normal 
b a s is .5 u

The t e s t s  g i v e n  to  th e  c h i ld r e n  d u r in g  th e  s tu d y .

The t e s t s  d i s t r i b u t e d  in  the course of the main s tudy contained 
e i th e r  the same e x e rc ise s  or s im i la r  to the ones solved during 
the  lessons . Some of the t e s t s  were prepared by the resea rch e r  
h e r s e l f  and were e i th e r  based on th e i r  manuals or the SUP 
cards. Again some o th e rs  were t r a n s la t e d  in to  Greek and 
adapted to  the Greek second c la s s  sy llab u s  from the  o r ig in a l  
SMP t e s t s .  S tandard ized  t e s t s  or t e s t s  based on o ther  p r o je c t s  
were not given.

The t e s t s  d i s t r i b u t e d  in  the course of the school year were the 
follow ing ;

O ctober t e s t :  The ch i ld re n  took t h i s  t e s t  befo re  the ap
p l i c a t i o n  of the research . I t  was based on the Mathematics
sy llab u s  a l re a d y  taugh t in  c la s s  and was p repared  by the r e 
searcher . I t  c o n s is ted  of e x e rc ise s  found in  t h e i r  Mathematics 
manual; in  f a c t ,  most of the e x e rc ise s  were taken from the 
book 's  competence t e s t s .  The o b je c t iv e  of t h i s  t e s t  was to
eva lua te  the a b i l i t y  le v e l  of the c la s s  in  Mathematics and in  
p a r t i c u l a r ,  the ex ten t  to  which the  c h i ld re n  had grasped and 
acquired  the v a r io u s  mathematical concepts to  which they had 
been in troduced. Furthermore, a f t e r  comparing the  r e s u l t s  of
the f i r s t  and the  f in a l  t e s t s ,  i t  would be p o s s ib le  to  draw 
se v e ra l  conclusions on the c h i ld r e n 's  p rog ress .  Moreover, the
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s u b je c ts  th a t  the  m a jo r i ty  of the c h i ld re n  found d i f f i c u l t  to 
understand could be marked out.

End of th e  f i r s t  t e r *  t e s t ;  The t e s t  g iven  a t  the end of 
the f i r s t  term m.s based on the SME' m a te r ia l  and m.s prepared 
by the resea rch e r .  Since not a l l  p u p i ls  had covered the same 
m a te r ia l ,  s ix  d i f f e r e n t  t e s t  papers were prepared  (A, B, C, D, 
E, F). Each t e s t  paper was addressed to the p a r t i c u l a r  group 
of p u p i ls  the members of which had a l l  covered e x a c t ly  the  same 
s u b je c t s .51 In  these  t e s t s ,  e x e rc ise s  on s u b je c ts  common to 
two or more groups were not n e c e s s a r i ly  the same. They ex
pressed  the same mathematical concepts and r e l a t io n s ,  bu t with 
d i f f e r e n t  da ta . 52 The purpose of the t e s t  m .s to  a s se s s  the 
ch i ld re n "s  ex ten t of comprehension of the concepts in troduced 
to  them through the cards and th e i r  le v e l  of f a m i l i a r i t y  with
the terminology and symbols. In a d d i t io n  the su b je c ts  most
d i f f i c u l t  fo r  the m a jo r i ty  could be determ ined, so th a t  they 
could be fu r th e r  explained and c l a r i f i e d .

End of th e  second  t e r *  t e s t ;  The t e s t  g iven  a t  the end of
the second term m.s based on the m a te r ia l  taught w ith  the SÎ1F'
cards and was prepared by the re sea rch er .  Since not a l l  the 
c h i ld re n  had covered the same m a te r ia l ,  care  was taken fo r  the 
t e s t  paper to co n ta in  ex e rc ise s  on to p ic s  f a m il ia r  to  a l l  
p u p ils .  The aims of the t e s t  were;

a. to  rev ea l those u n i t s  th a t  the c h i ld re n  found easy and 
grasped r e a d i ly
b. to  expose the concepts the c h i ld re n  found d i f f i c u l t
c. in  case a l o t  of c h i ld re n  happened to  face d i f f i c u l t i e s  on 
a p a r t i c u la r  problem, i t  was to be d iscussed  and c l a r i f i e d  f u r 
th e r  in  c la s s
d. to  g ive  supplementary ex e rc ise s  to  those p u p i ls  who en
countered the same d i f f i c u l t i e s ,  so th a t  they  would be ab le  to 
c o n so lid a te  the v a r io u s  concepts and acqu ire  the corresponding 
s k i l l s .
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T e s t s  on c o m p le t io n  of s e c t i o n  1 ( s e c t i o n s  2 and 3 
c o r r e s p o n d in g l y ) :

On completion of the cards of a s e c t io n  each ch ild  was r e 
quired to  take the 5l̂ P t e s t  corresponding to  the sec t io n .  The 
Greek v e rs io n  of the SÎIP t e s t  m.s i d e n t i c a l  to  the o r ig in a l  SÎIP 
t e s t s ,  the  only d i f f e re n c e  being th a t  some e x e rc ise s  were ex
empted or rep laced  by o th e rs  corresponding to the Greek s y l 
labus. The o b jec t  of these  t e s t s  %'7a.s to  e i^ .luate  the ex ten t to  
which the concepts g iven  by the cards had been understood, so 
th a t  the ones not f u l l y  a s s im i la te d  could be rev ised  and c l a r i 
f ie d  befo re  proceeding to  the follow ing sec t io n .  E ventua lly , 
a l l  the c h i ld re n  f i l l e d  in  the t e s t  on s e c t io n  1, a g re a t  num
ber the s e c t io n  2 t e s t  and only a few the  s e c t io n  3 one. -'-̂

At the end of the school year the c h i ld re n  were not given a 
common t e s t .  Since the t e s t  on the f i r s t  s e c t io n  was the only 
one th a t  a l l  the c h i ld re n  had taken, i t  %m.s judged a p p ro p r ia te  
to use the r e s u l t s  of t h i s  t e s t  in  order to  compare the c h i l 
d r e n 's  p rog ress  and observe t h e i r  responses and d i f f i c u l t i e s  in  
working w ith  the SUP c a r d s .54

Q u e s t io n n a ir e s .

ToTmrds the end of the school year gi.iestionnaires^S were d i s 
t r ib u te d  among the te a  chers 5 .̂. c h i ld re n  and pa r e n ts  57 involved 
in  the research .

The c h i ld re n  were asked to  complete two q>.iestionnaires, one on 
th e i r  fam ily  background (number of c h i ld re n  in  the fam ily , p a r 
e n ts ' occupations, e t c . ) and another about the SUP (what they 
1ik e d , the d i f f i c u l t i e s  they encountered, e t c . ) .

The p a ren ts  were asked to  g ive t h e i r  pe rsona l opinions about 
the p ro je c t  as  they go t to know i t  through the r e a c t io n s  and 
comments of t h e i r  c h i ld re n ,  as  w ell as  through the cards and 
appara tus  t h e i r  c h i ld re n  brought home
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F in a l ly ,  the te a c h e rs '  'questionnaire  was concerned w ith  t h e i r  
a sp e c ts  on the method (whether and how the  c h i ld re n  p ro f i te d  
from the a p p l ic a t io n )  and of the p o s s i b i l i t i e s  such a p ro je c t  
or some a d a p ta t io n  of i t  would stand to  f lo u r i s h  in  the Greek 
school. These q u e s tio n n a ire s  were to  decide  the c h i ld r e n 's ,  
p a re n ts '  and te a c h e rs '  nega tive  or p o s i t iv e  responses to the 
method and to d is c e rn  the u n i t s  th a t  were d i f f i c u l t  or tiresome 
fo r  the c h i ld re n ,  as  w ell as  those they found easy or p a r t i c u 
l a r l y  p lea s in g .  Moreover, they  might urge everybody involved 
in  the p ro je c t  to  express  t h e i r  re se rv a t io n s  or/and ob jec tio n s  
to  the system or the teaching  method.
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NOTES

1. School Mathematics P ro je c t .
2. See appendix C fo r  an i l l u s t r a t i o n .
3. Seven to e ig h t  year old c h i ld re n  r e f e r  to  a second c la s s

in  the Greek school.
4. The a p p l ic a t io n  of the re sea rch  in  the  second c la s s  was

moreover determined by the re g u la t io n s  governing the
resea rch  i t s e l f .  I t  was necessary  th a t  the f i r s t  box of
cards should be used f i r s t ,  so th a t ,  in  case the re sea rch
in  i t s  f i r s t  s tage  proved su c c e ss fu l ,  i t  could be ap p lied  
to  siibseiquent c la s se s .

5. Here, of course, th e re  i s  something to  be sa id  for the
opposite  view. One could argue, fo r  in s ta n c e ,  th a t  
second c la s s  c h i ld re n  have not y e t  got used to  t h e i r  new 
environment. They s t i l l  f e e l  in secure  away from home, so 
they  need to be in  a p lace  o f fe r in g  s t a b i l i t y  and a 
change of teacher  and teaching methods would shake t h e i r  
newly acquired  balance and make them f e e l  d i f f id e n t .O n  
the co n tra ry , o lder  ch i ld re n ,  fe e l in g  t i r e d  of the same 
old method and environment would welcome the opporunity
of a change.

6. À d e ta i l e d  d e s c r ip t io n  of the schools an i  sample i s  
g iven in  appendix A , p p . i i i - l x v i .

7. For d e t a i l s  about the various  experim ental groups see 
appendix A ,pp. x x x v i ,x lv i , Ix v .

8. D esc rip tio n  of the approach followed in  t h i s  p a r t i c u l a r
school and the reasons fo r  i t s  d i f f e r e n t i a t i o n  could be 
found in  cha.pter  I I I  , pp. 138-145.

9. D e ta i ls  of these  t e s t s  a re  a v a i la b le  in  appendix,
10. By the term "ordinary" we r e f e r  to  every non-

exp erim enta l school, th a t  i s ,  a l l  the o ther  s t a t e  
schools in  to^m.

11. A d e ta i l e d  d e s c r ip t io n  of the classroom as  w ell as  the
o p era tio n  of the o ne-c lass  school could be seen in  
appendix A , p p . i x - x i i i .
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12. D e ta i ls  on the procedure followed could be found in
app end i  x à , pn . x v -xx i.

13. a. There were only s ix  p u p i ls  involved in  the p r e - p i l o t
s tudy, a nimtier th a t  allowed the re sea rch e r  to  s i t  a t
the  same ta b le  w ith  them during the whole sess io n .
b. The teach er  of the c la s s  ^m.s very  coopera tive  and
consequently  the r e s e a r c h e r 's  presence d id  not d i s tu r b  
but r a th e r  a s s i s te d  him w ith  h i s  le sso n  w ith  the r e s t  of 
the c la s s .
c. The c h i ld re n  were used to  s i t t i n g  aroiind a t a b le  and
working in  small groups q u ie t ly .  They had a lso  always
been allowed to  wander around in  t h e i r  classroom i f  
necessary .

14. See p p .84.
15. In  the Greek school system re fe ren ce  to  o ther  numeral

systems except fo r the denary i s  ma.de only in  the 
f i f t h  c la s s  and again  very  l i t t l e  time and only few
pages of the manual a re  ded ica ted  to  t h i s  to p ic .

16 The SUP t e a c h e r 's  bookle t i t s e l f  r e fe r r in g  to  the
two s e t s  of cards on the a d d i t io n  leaves  i t  up to the 
teach er  to  decide which of the two s e t s  she w i l l  use 
always tak ing  in to  co n s id e ra t io n  the p o l ic y  followed and 
the appara tu s  a v a i la b le  by the school.

17. Only a g i r l  out of the twenty s ix  c h i ld re n  of the c la s s
f in ish e d  a l l  123 cards and asked for more work.

18. A b i l i ty  le v e l  determined by te a c h e r 's  records.
19. The r e s e a r c h e r 's  suggestion  was to  d iv id e  the c h i ld re n

in  2 groups of 13 p u p ils .  Group A would be taught Maths 
by the  re sea rch e r  from the SME' cards while group B from 
th e i r  books and by t h e i r  teacher . In  the next hour the 
two groups would reverse  so group B would be taugh t from 
the Sîff and group A from t h e i r  books.

20. The ch i ld re n  were d iv ided  in  four groups, t r i a n g le s ,
c i r c l e s ,  re c ta n g le s  and squares according to  t h e i r  
competence in  Mathematics. This ev a lu a t io n  was made on 
the b a s is  of the c h i ld r e n 's  a b i l i t y  on the m a te r ia l  
covered by t h e i r  Mathematics book as w ell a s  t h e i r  
t e a c h e r 's  p ersona l opinion.

122



21. The s t a r t i n g  p o in t  of the re sea rch  xms s ig n a l le d  by the
follow ing to p ic s :  a d d i t io n ,  s u b tr a c t io n ,  time and
money. The groups th a t  worked on these  to p ic s  were the 
siqi.tô.res (seven c h i ld re n ) ,  re c ta n g u la rs  (seven 
c h i ld r e n ) , t r i a n g le s  (seven ch ild re n )  and c i r c l e s  ( th re e  
c h i ld r e n ) .

22. À d e c is io n  was made to re tu rn  to the t r a d i t i o n a l  
fu rn i tu r e  arrangement when i t  was re a l iz e d  th a t  the 
changes a ttem pted in  the fu rn i tu r e  la y -o u t  and the 
p u p i l s '  p o s i t io n s  d id  not y ie ld  the a n t ic ip a te d  r e s u l t s ,  
as  they were proven to be too time-consuming and not
p a r t i c u l a r l y  f une11 one. 1.

2:3. The second c la s s  of the 11th school %ms d iv ided  in to
two, so th e re  were the Bi and Bs c la s se s .  The Bi c la s s  
would p a r t i c ip a t e  in  the re sea rch  while Be would 
proceed w ith  i t s  re g u ra l  Maths lessons  w ithout coming 
in to  any co n tac t  w ith  the SMP cards.

24. At the end of the term the c h i ld re n  of bo th  B c la s se s
were g iven  ano ther t e s t  on the m a te r ia l  covered through 
the book and l ik e  the f i r s t  one i t  did  no t make use of 
the terminology and ex e rc ise s  of the SMP cards.

25. Samples of the  January t e s t s  can be foimd in  appendix C
pp.xx iv-xxvi.

26. For a sample of the t e s t  see appendix C, p .x x v i i .
27. The Bi c h i ld re n  had covered th a t  m a te r ia l  through bo th

th e i r  books and the SMP cards.
28. For sample of the t e s t  see appendix C, p . x l i i .
29. i .  To avoid d is ru p t in g  the reg u la r  o p e ra t io n  of the

c la s s ,  i i .  To teach  the new p ro je c t  a t  the same time 
w ith  the manual and in  a r e l a t i o n  of th re e  hours a week 
from the book and two from the new p ro je c t .

30. I would l ik e  to  s t r e s s  here the p o s i t iv e  response, the
understanding  and s p i r i t  of c o l la b o ra t io n  ex h ib i ted  by 
Mr. K arip ides, p r in c ip a l  of the Primary School Board of 
T hessa lon ik i during the school year 1985-86. Not only 
he accepted , but p r a c t i c a l l y  himself suggested the 
resea rch  to be app lied  in  th re e  and not only one 
school. He even thought th a t  the th re e  schools

12 .^



should be s i tu a te d  in  the same p a r t  of the c i t y ,  
something very  convenient fo r  the re se a rc h e r  who 
would be obliged to teach  in  a l l  th re e  schools on the 
same day. C onsidering, moreover, th a t  schools operated 
from 8:30 to  12:10 and sometimes 13:00 ( in  case of f iv e -  
hour le sso n s)  and from 14:00 to 17:20 or 18:00 (again  
in  case of f ive -hour  lessons)  and th a t  the  f i r s t  
teaching  se ss io n  was excluded fo r  the  re se a rc h ,  one can 
e a s i ly  guess th a t  the time l im i t s  were very  narrow. 
Furthermore, the re sea rch er  would in e v i ta b ly  take some 
time to  reach the  r u r a l  a rea  school which was r a th e r  fa r  
from the c i ty .

31. In  the big  urban ce n tre s  w ith  the s e r io u s  problems of
school housing almost a l l  schools opera te  in  two 
in te rchangeab le  cy c les ,  one in  the morning and another 
in  the a f te rnoon . % o schools , th a t  i s ,  share  the same 
school bu ild in g .

32. D e ta i ls  of the school and the p u p i ls  of the  second c la s s  
a r e ava i l a b 1e in  app end i  x A, p p .x x x i i i - x x x v i .

33. Inform ation concerning the a rea ,  the school a n i  p u p i ls
of the c la s s  a re  a v a i la b le  in  appendix A, pp. x lv -x lv i i .

34. See appendix A , pp. I x i i - l x v i .
35. Regardless of the c h i ld r e n 's  competence, i t  was decided

th a t  they would be div ided  in to  th re e  groups each one 
beginning w ith  a d i f f e r e n t  top ic .  Thus, a group would 
s t a r t  with the cards  on time, ano ther w ith  the cards on 
a d d i t io n  and a th i rd  w ith  the cards on leng th .

36. As mentioned befo re  (p. 103), the o r ig  ins. 1 SUP cards were
used fo r  the p i l o t  study, a f t e r  they had been adapted to 
s u i t  the Greek p u p i l s '  needs, even i f  t h e i r  p r e s e n ta t io n  
was very  much a l i k e  the corresponding E ng lish  one.

37. In  any case we would only o b ta in  two co lou rs  (b lack -
w h ite ) ,  namely, we would be deprived of the  red colour 
of the o r ig in a l  v e rs io n ,  s ince  the cos t of a coloured 
copy was much too high.

38. The s o f t  paper would not stand up r ig h t  in s id e  the box
and a lso  the paper cards would g e t  a l l  mixed up, thus
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making i t  d i f f i c u l t  fo r  the h a s ty  and o f te n  awkward 
c h i ld re n  hands to f ind  the p roper card.

39. The co lours  were chosen so th a t  not only to  p lea se  
c h i ld re n ,  but be a lso  b r ig h t  enough to  p ro je c t  the 
p r in te d  te x t .

40. The p a r t i c u la r  cards should be ordered from England, i f ,
th a t  i s ,  only one item could be ordered s e p a ra te ly  and
we would not ha.ve been obliged to  order the whole s e r i e s  
or a t  l e a s t  the s e c t io n  to  which the card belonged.

41. Not a l l  cards were placed in  the  boxes from the very 
beginning. O r ig in a l ly  th e re  were only the cards of the 
f i r s t  sec t io n .  A fter  se v e ra l  c h i ld re n  had f in ish e d  w ith  
the f i r s t  s e c t io n  cards , two more boxes w ith  the  second 
se c t io n  cards were put to  use w ithout withdrawing the 
f i r s t  s e c t io n  ones. Thus, th e re  were many more cards 
a v a i la b le  fo r  the p u p i ls  s t i l l  on s e c t io n  one (four 
boxes now fo r  a cons ide rab ly  sm aller  number of 
ch ild re n )  but a lso  more boxes w ith  cards ( s ix  in  a l l )  in  
the classroom. A l i t t l e  la b e l  was stuck on every box 
with the s e c t io n  to  which i t s  cards belonged.
N everthe less , the ch i ld re n  very  o f te n  found i t  d i f f i c u l t  
to  find  the card they  were looking fo r  or were l i k e ly  to 
p lace  the card they  had used in  the wrong box.

42. All the necessary  appara tus  in a c c e s s ib le  in  Greece were 
ordered from England ( e .g . ,  clock faces ' stamps, u n i
f ix ,  colour ed b ead s , e t c . ) .  Appa ra tu s  such a s j ug s , 
cups, egg-cups were bought in  Greece. Some o b je c ts  not 
a v a i la b le  in  Greece and im possible  to  be used in  t h e i r  
English  v e rs io n  were ordered and made in  Greece ( e . g . , 
aba eu s , c1o ck f a c es , e t c . ) .  The e a s i ly  a c c e s s ib le  
m a te r ia ls  (such as  s traw s, co u n te rs ,  stamps) were 
a v a i la b le  in  each school and in  such q u a n t i t i e s  th a t  the 
p u p ils  could take them home to  work w ith , i f  need be.
The o ther m a te r ia ls  the numtier of which m.s l im ite d ,  
because they were e i th e r  not e a s i ly  o b ta in ab le  ( e .g . ,  
clock stamps), or too big to  be s to red  in  the classroom 
( e .g . ,  cardboard boxes, jugs, g la s s e s ,  abacus, e t c . )  
were c a r r ie d  from school to school. Some appara tus
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considered n ecessary  by the o r ig in a l  SMP v e rs io n  were 
ev e n tu a l ly  no t used ( e .g . ,  the abacus w ith  H .T.Ü .) as  
the Greek v e rs io n  abo lished  the cards fo r  which they  
were necessary .

43. The c h i ld re n  would be taugh t Mathematics from the SMP 
cards only twice a week, whereas from t h e i r  manuals four 
times a week. Since, th e re fo re ,  the su b je c t  would be 
taught by means of two completely d i f f e r e n t  methods, i t  
would be wrong to  a t t r i b u t e  the p o ss ib le  p rog ress  of the  
c h i ld re n  to  the  p o s i t iv e  e f f e c t  of SMP, a t  l e a s t  no t on 
the whole.

44. The schools v i s i t e d  a t  the  beginning of October were;
41st ( in  the toxm cen tre )
9th  ( a t  P h in ikas)
1s t ( a t  Aghia T riada v i l l a g e )

45. The f i r s t  two teaching  hours were longer than the r e s t
and they were u s u a l ly  devoted without any break to  the 
in s t r u c t i o n  of Greek.

46. The l a s t  teach ing  hours, e s p e c ia l ly  when the school
opera tes  in  the a f te rn o o n , a re  s h o r te r  and the c h i ld re n  
a re  u s u a l ly  t i r e d  and f id g e ty .  N a tu ra l ly ,  any le sso n  a t  
these hours i s  d i f f i c u l t .

47. I t  was considered im possible fo r two teach ers  to  share  
the same classroom in  order to  teach  two d i f f e r e n t  
su b je c ts  in  the same teach ing  se ss io n  fo r  the fo llow ing 
reasons; a. the f i r s t  c la s s  c h ild re n  would be making a 
g re a t  commotion to  l e t  the second c la s s  c h i ld re n  work in  
peace, b. the yoimger c h i ld re n  not being accustomed to 
such a teach ing  scheme would ignore t h e i r  s u b je c t-m a t te r  
and concen tra te  on the a c t io n  next to them; b e s id e s ,  the 
r ic h  and a t t r a c t i v e  SHE' appara tus  would e x c i te  t h e i r  
i n t e r e s t  and provoke them to use i t .

48. A sample of the t e s t  i s  a v a i la b le  in  appendix C, p .xxx i.  
and the d i f f i c u l t i e s  th a t  the c h ild re n  were confronted 
w ith  a re  mentioned in  chap ter IV .

49. Thus, the c h i ld re n  p ra c t i s e d  "read in g " the cards 
c o r re c t ly .  They should, th a t  i s ,  be ab le  to  use 
c o r r e c t ly  the number r e f e r r in g  to  the to p ic  where the
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p a r t i c u la r  card belonged, as  w ell a s  the order numbier of 
the card in s id e  tha.t top ic .

50. The c h i ld r e n 's  r e a c t io n s ,  as  w ell as  the  problems they 
faced on the f i r s t  day of a p p l ic a t io n  of the programme 
a re  described  in  chap ter  IV ,p . l3 6 .

51. The to p ic s  th a t  each of the t e s t s  covered were the 
following ;
T e s t s T o p ics
A 1, 2, 3, 4, 5, 6, 11
B 1, 2, 11
C 1, 11
D 1
E 1, 2, 3, 4, 5, 6
F 1, 2, 3

52. This p rocess  was followed in  order to  decrease  the 
p o s s i b i l i t y  of chea ting , which would g ive  a f a l s e  
p ic tu re  of the  c la s s  a b i l i t y .

53. There a re  th re e  SUP t e s t s  a v a i la b le ,  one fo r  each one of
the th ree  s e c t io n s  in to  which the f i r s t  box cards a re  
d iv id e d .

54 D e ta i ls  on the  r e s u l t s  of the t e s t  and d isc u s s io n  on
the f in d in g s  a re  a v a i la b le  in  chapter IV, p p .182-198.

55. Samples of these  q u es tio n n a ire s  a re  a v a i la b le  in  
appendix C , p p . iv - v i i .

56. During the school year the teach ers  a t ten d ed  the lessons  
from the SMP cards sev e ra l  times and phrased th e i r  views 
and re se rv a t io n s  about the p ro je c t .  At the end of the 
school year the  resea rch  was d iscussed  w ith  each one of 
them. D e ta i l s  on these  d isc u ss io n s  a re  a v a i la b le  in  
chap ter  IV , p . 169.

57. The p a re n ts  had the chance to  express t h e i r  opinion on 
the p ro je c t  and record t h e i r  c h i ld r e n 's  responses to  i t  
twice before  during the school year , in  the  course of 
two meetings w ith  the resea rch er .  The p a re n ts  
ev a lu a t io n  of the p ro je c t  and the teach ing  method can be 
found in  chapter  IV , p p .160-167.
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CHAPTER I?  

P r e s e n t a t io n  of th e  F in d in g s



DIFFICULTIES EMCOmTÎEEED DURING IHE APPLICATION OF THE PROJECT

Ttie a p p l ic a t io n  of the resea rch  gave r i s e  to s e v e ra l  problems. 
Some of them were a l re a d y  knowi or a n t ic ip a te d  and provided for 
when design ing  the resea rch , but they  s t i l l  emerged in  the  a c 
tu a l  a p p l ic a t io n  of the p ro je c t .  Wienever i t  was f e a s ib le ,  
s e v e ra l  p recau tio n s  and measures were taken in  order to avoid 
these problems. At tim es, however, when no a c t io n  seemed ca
pable  of changing the s i t u a t io n  i t  Tra.s simply taken  fo r 
g ran ted . The l a t t e r  problems were confronted when they arose  
and regarded as  unavoidable and d e a l t  w ith  as  such. Neverthe
le s s ,  i t  could not be claimed th a t  the course of a c t io n  taken 
X'Ta.s n e c e s s a r i ly  the most a p p ro p r ia te  fo r  the  occasion.

The causes of these  problems lay ;
a. in  the s t r u c tu r e  and fm ic tion  of the Greek school, in  gen
e r a l ,  but a lso  the p e c u l i a r i t i e s  e x is t in g  in  some of the 
schools. The l a t t e r  o r ig in a te d  in  e i th e r  the p o p u la tio n  from 
which the school accepted i t s  p u p i ls  or in  s p e c ia l ,  i s o la te d  
cases of p a r t i c u la r  ch i ld re n ;
b. in  the  a p p l ic a t io n  of SME' in  the Greek schools or the p a r 
t i c u l a r i t i e s  of the p ro je c t  i t s e l f .

D i f f i c u l t i e s  stemming from th e  f u n c t i o n  and th e  b u i l d 
in g  f a c i l i t i e s  of  th e  Greek S c h o o l .

The Greek school b u ild in g  f a c i l i t i e s  a re  d escribed  a t  another 
p o in t  of t h i s  t h e s i s . 1 Here, only these  fe a tu re s  of the b u i ld 
ing and the classroom, in  p a r t i c u l a r ,  th a t  h indered  the e f f i 
c ie n t  conduct of the resea rch  w i l l  be h ig h lig h ted .

1. Lack of th e  n e c e s s a r y  c la ssr o o m  f a c i l i t i e s .

The Greek School classrooms a re  u su a l ly  b a rren , u n in te re s t in g  
rooms. One or two metal cupboards fo r  keeping the appara tus  or 
teaching m a te r ia l  a re  the only p ieces  of f u rn i tu r e  a p a r t  from 
the desks and c h a irs .  There a re  no shelves  fo r  d isp la y in g  or
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keeping the c h i ld r e n 's  work or persona l belongings. There i s  
no sirilc or tap . No corners  of work or f re e  space a re  provided 
fo r in  the Greek classroom, so the c h i ld re n  a re  g iven  no chance 
to  e i th e r  work in  groups or move f r e e ly  in  c la s s .  Therefore , 
in  order to  meet the needs of the SME' card teach ing  system some 
of the classroom desks were turned in to  benches where the boxes 
w ith  the cards were placed. 2 At the end of each le sso n  these 
boxes had to  be secured in  the cupboards or removed from the
c la s s  u n t i l  the next teaching  sess ion . As fa r  as  the appara tus
was concerned, i t s  n a tu re  and iquantity made i t  necessary  to 
keep i t  locked away . I t  was im possib le , however, to  s to re  i t  
a l l  in  the cupboards, so a p a r t  of i t  was secured a t  school and 
the  r e s t  T-ya.s n e c e s s a r i ly  removed from the classroom u n t i l  the
next lesson . The lack of a permanent s to rage  space where the
appara tu s  could be kept or d isp layed  c rea ted  a number of 
problems to  the normal conduct of the research . The teaching 
m a te r ia l  necessary  fo r  the completion of the cards ims c a r r ie d  
from school to  school in  c o n ta in e rs  fo r  each lesson . Most of 
th i s  m a te r ia l  remained in  the co n ta in e rs  during the lesson-' and 
the c h i ld re n  had to  search  th e re  in  order to  firul the o b jec ts  
they  needed. N a tu ra l ly  enough, then the  inadequacy of the 
co n ta in e rs  fo r sa fe  keeping, on the one hand, and the 
c h i ld r e n 's  impatience and h a s te  on the o ther  caused some 
d iso rg a n iz a t io n  each time. Because the c h i ld re n  had to search  
fo r  the necessary  appara tus  the le sso n  could no t alim ys proceed 
smoothly. Moreover, iquite o f te n  the c h i ld re n  came up w ith  
com plaints of missing m a te r ia l  and the re sea rch e r  had to 
in te rvene . These d i f f i c u l t i e s  d er iv in g  from the use of the 
appara tu s  re su l te d  in  a cons iderab le  waste of time, delayed the 
completion of the cards and i r r i t a t e d  the c h i ld re n  causing 
fu r th e r  d i f f i c u l t i e s  in  c la s s .  I t  should be noted th a t  sev e ra l  
o b jec ts  necessary  in  p a r t i c u la r  fo r  the c o n s id e ra t io n  of volume 
and c ap ac i ty  were not supplied  due to  t h e i r  s iz e  and the 
inconvenience of t h e i r  transport.4

Whenever, th e re fo re ,  the ch i ld re n  worked on cards t h a t  demanded 
the m a te r ia l  in  q ues tion , they  were obliged to  take  and com
p le te  the cards a t  home. F in a l ly ,  the  absence of water f a c i l i 
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t i e s  in  a l l  classrooms n e c e s s i ta te d  the c h i ld r e n 's  occasional 
v i s i t s  to  an a d ja c e n t  b u i ld in g ,  o f te n  in  bad weather.

2. The f u r n i t u r e  arrangem ent.

The desks were arranged in  rows one behind the o ther . 5 This 
arrangement c e r t a in ly  served the needs of the Greek teaching 
system but i t  was h ig h ly  inconvenient fo r  teach ing  from the SHE' 
cards as ;
a. The two c h i ld re n  th a t  shared the same desk faced se r io u s  
s p a t i a l  problems. Each ch i ld  needed an ex e rc ise  book, a card 
and the necessary  appara tus. There was, of course, ha rd ly  
enough room fo r  a l l  these  and th a t  o f te n  a rose  d isp u te s  th a t  
delayed the completion of the cards.
b. I t  so happened th a t  four or f iv e  c h i ld re n  needed the same 
p iece  of appara tus  a t  the same time. The s iz e  of ta b le s  p re 
vented the c h i ld re n  from using the appara tus  f re e ly .  Sharing 
Tfas a se r io u s  de lay , s ince  the c h i ld re n  were obliged to im it  
longer than a n t ic ip a te d ,  a f a c t  th a t  caused h indrances which 
re su l te d  in  inadeiqi.iate completion of some cards.

3. The f u n c t io n  of th e  b ig  urban s c h o o l s .

I t  has a l re a d y  been mentioned th a t  in  the b ig  c i t i e s  the numbier 
of the school b u i ld in g s  i s  ina.deqi.iate and cannot meet the needs 
of c h i ld re n  in  e i th e r  primary or secondary education. For a l l  
c h i ld re n  to  be accommodated s a t i s f a c t o r i l y  i t  i s  im pera tive for 
a school b u ild in g  to  be shared between two schools n e i th e r  of 
which can claim independent ownership. Conseqi.iently, n e i th e r  
of the two teach ers  using the same classroom can determ ine the 
o rg a n iz a t io n  and arrangement of the fu rn i tu r e .  Any e x h ib i t io n  
of the c h i ld r e n 's  work runs the r i s k  of being destroyed  by the 
c h i ld re n  of the o th e r  school or a t  b e s t  c re a t in g  some problems 
to the normal conduct of the teachiirg in  the  o ther  school. No 
change should be attem pted u n less  mutual agreement i s  reached 
between the two teach ers .
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In the course of the resea rch ;
a. As mentioned above the p o s s i b i l i t y  of a continuous d is p la y  
of the teaching  m a te r ia l  and the appara tus  of SUP was out of 
the question .
b. A b as ic  d e c o ra t io n  of the classrooms used fo r  the  re se a rc h  
was attem pted. The re sea rch e r  h e r s e l f  drew c h a ra c te r s  
ap p ro p r ia te  fo r  the work in  ha.nd on p o s te r  s iz e  cardboard. 
This e x h ib i t io n  aimed, on the one hand, a t  adding to  the p le a s 
an t appearance of the classrooms and, on the  o th e r ,  a t  r e s t o r 
ing a kind of d a i ly  co n tac t  of the  c h i ld re n  w ith  the p r o je c t  
s ince  a d isp la y  of the cards and appara tus  had been deemed un
f e a s ib le .  Unfortmia.tely, however, most of the p o s te r s  were 
destroyed or m u ti la ted  during the y e a r 's  research .
c. The Greek School desk arrangement xms preserved  during the  
main study , a f t e r  an a ttem pt to  c re a te  groups had f a i le d  during 
the p i l o t  study.5 This arrangement, however, was q u ite  inade-  
q.iate fo r  the teach ing  of Mathematics from the SME' cards s ince ;
i .  In the course of the 40 minute teaching  se ss io n  the r e 
searcher was obliged to  go to every s in g le  desk and superv ise  
each p u p i l ' s  work se p a ra te ly .  This enforced o rg a n iz a t io n  
caused unnecessary  d e lay  to  some p u p i ls .  Under these  condi
t io n s  the co -o p e ra t io n  between the resea rch e r  and the c h i ld re n  
was fa r  from s u b s ta n t ia l .
1 1 . The c h i ld re n  had to  move continuously  in  order to g e t  hold 
of the cards and the  ap p ara tu s ,  a f a c t  th a t  no t only delayed 
the le sso n  but a l s o  d i s t r a c t e d  them from con cen tra tin g . To 
avoid de lay  some c h i ld re n  took more cards than they  needed and 
in  tu rn  o ther  c h i ld re n  were prevented from working adequa te ly  
on t h e i r  tasks .  The form ation of groups where each group would 
share t h e i r  owi box of cards would have minimized t h i s  problem. 
F in a l ly ,  the teaching  and su p e rv is io n  of the c la s s  would have 
been much more e f f e c t iv e  i f  the re sea rch er  had not been obliged 
to dea l w ith  so many groups of ch ild ren .
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4. S p e c i a l  c ir c u m sta n c e s  under w hich  th e  r e s e a r c h  was 
con d u cted .

In  the course of the main study the re sea rch e r  taught Mathemat
ic s  from the SME' cards twice a week in  each school. The f a c t  
th a t  i t  was not the c la s s  teacher  who ap p lied  the SME' p r o je c t ,  
a s  w ell as  the r a d ic a l  d i f f e re n c e  of the procedure employed fo r  
the re sea rch  made the ch i ld re n  r e a l i z e  th a t  the SME' p ro je c t  was 
only a temporary’ scheme unconnected w ith  the  o rd in a ry  c u r r ic u 
lum. This of course posed se v e ra l  d i f f i c u l t i e s  and l im ite d  the  
p r o j e c t ' s  e f f i c i e n t  a p p l ic a t io n .
1 . Any rearrangement of the classroom was l i k e l y  to  confuse 
the c h i ld re n  and undermine the c la s s  - teach er  co -opera tion . 
Consequently, i t  became obvious from the very  beginning th a t  
the re se a rc h  procedure was su b jec t  to c e r t a in  l im i ta t io n s .  I t s  
o r ig in a l  p lanning , th a t  i s ,  was to  be modified and a d ju s te d  to 
the e x is t in g  circum stances and methods of the Greek school,
i i .  The SMP card system m s  regarded as  an in t ru s io n  in  the 
normal teach ing  day. The ten  minute break was the only time 
the c h i ld re n  were allowed in  order to a d ju s t  themselves to  the 
philosophy of the p ro je c t .

The lack of time, th e re fo re ,  and the unfavourable  co n d it io n s  
described  above were some of the f a c to r s  th a t  o b s tru c ted  the 
e f f i c i e n t  a p p l ic a t io n  of the p ro je c t .

D i f f i c u l t i e s  due t o  th e  p r o j e c t  i t s e l f .

Apart from the d i f f i c u l t i e s  which appeared as  a r e s u l t  of the 
func tion  of the Greek primary school th e re  were o th e rs  
o r ig in a t in g  from the  SME' p ro je c t  i t s e l f .  The crux of these  
d i f f i c u l t i e s  l i e s  in  the f a c t  th a t  SME' i s  a h ig h ly  in d iv id u a l 
ized approach which involves;

1. À h ig h  s tan d ard  of rea d in g  a b i l i t y  ; Some p u p i l s '  
inadeqi.iacies in  reading  s k i l l s  hindered t h e i r  competence in  
Mathematics. Their d i s s a t i s f a c t i o n  grew to  f r u s t r a t i o n  as
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t h e i r  reading i n a b i l i t y  slowed dowi t h e i r  work on the cards 
considerab ly . That incompetence reduced the 'qua lity  of the 
le sso n  s ince  a l o t  of the  a lre a d y  l im ite d  time of the tea'ching 
se ss io n  was wasted on the p u p i ls '  e f f o r t  to  read and C'smprehend 
the  cards.

2. The s p e c i a l  way of in tr o d u c in g  new c o n c e p t s ;  The
in t ro d u c to ry  t e x t  of the cards e i th e r  r e fe r re d  to  the p re se n ta 
t i o n  of a new concept or to  the exp lana tion  of the procedure to 
be followed. H'swever, even i f  the ch ild  T?a.s competent a t  read
ing, he could h a rd ly  understand a new concept from w r i t te n
words. 7 Conseiquently, the c h i ld  f e l t  d isappo in ted  or anxious
and in  e i th e r  case he turned to  the resea rch e r  fo r  explana
t io n s .  Moreover, i f  i t  so happened th a t  two or th re e  'Children 
worked on the same card but a t  d i f f e r e n t  times in  the course of 
a teaching  se ss io n  the same exp lana tions  had to  be repea ted , 
the r e s u l t  being an unnecessary  waste of time.

3. The problem  o f th e  a p p r o p r ia te  a l l o c a t i o n  of th e
t e a c h e r ' s  t im e:  The teaching  se ss io n  was about 40 minutes.
At l e a s t  5 minutes were wasted each time on ^'mrious de lays  or 
a c t i v i t i e s  i r r e l e v a n t  to Mathematics. I t  wa.s d o u b tfu l ,  th e r e 
fo re ,  i f  3 minutes could be a l lo c a te d  to  each c h i ld ,  provided 
of course th a t  the re sea rch e r  was not busy intr'inducing a con
cept or exp la in ing  something e lse .  The re se a rc h e r ,  th e re fo re ,  
d id  not have much time a t  her d isp o sa l  to t u to r  c h i ld re n  ade- 
iquately.

4. The in a d e q u a te  r e s e a r c h e r - p u p i l  i n t e r a c t i o n :  The
p u p i ls  were r a r e ly  g iven  the opportun ity  to  p r a c t i c e  the  mathe
m atica l laiiguage, d isc u s s  or ex p la in  the concepts they d e a l t  
with. The methodology of the re sea rch  was such th a t  the c h i l 
dren  seldom heard or in terchanged mathematical term inology and 
ideas.

5. I n a b i l i t y  to  a s s e s s  p r a c t i c a l  work: A p o s i t iv e  aspec t 
of the SMP p ro je c t  i s  th a t  i t  invo lves a l o t  of p r a c t i c a l  work. 
The value of t h i s  work, however, %ms reduced because i t  was not
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followed up by d isc u s s io n  on the c h i ld r e n 's  f in d in g s .  With the 
re sea rch e r  being always busy, the c h i ld r e n 's  conclusions  were 
not thoroughly  ex p lo i ted .  Thus i t  was no t p o s s ib le  to  g ive  an 
ac c u ra te  assessm ent of what the c h i ld re n  had learned .

6. O r g a n iz a t io n a l  prob lem s: For any in d iv id u a l iz e d  ap 
proach classroom re -o rg a n iz a t io n  i s  necessary . In  the p re se n t  
study c h i ld re n  who had h i t h e r to  been accustomed to a h ig h ly  
form alized approach where p a r t i c ip a t i o n  m s  a c tu a l ly  banned, 
were requ ired  to  p a r t i c ip a t e  and in t e r a c t  w ith  t h e i r  peers . 
The c o n t ra s t  in  teaching  s ty le s  p resen ted  d i s c ip l i n a r y  problems 
w ith in  the classroom.
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Some d i f f i c u l t i e s  t h a t  th e  c h i ld r e n  fa c e d  on th e  f i r s t  
day of th e  p r o j e c t ' s  a p p l i c a t i o n

In the main s tudy the c h i ld re n  took the p re l im in a ry  t e s t  a t  the 
beginning of October. A fter  th a t  and befo re  the  re sea rch  a c tu 
a l l y  s t a r t e d ,  a whole teaching  se ss io n  was devoted to  f a m i l i a r 
iz ing  the c h i ld re n  w ith  the concepts to  be ta u g h t , the appara tus  
and the teaching  m a te r ia l .  Thus, during t h i s  in t ro d u c to ry  l e s 
son;
1. the s u b je c ts ,  a d d i t io n , tim e, and 1ength were mentioned .5
2. the c h i ld re n  used the appara tus  in  order to answer the 
ques tions  o r a l ly  put to  them,9 and
:j. they  were asked to  f ind  and put back cards based on th e i r
order numbers.

A fter  t h i s  b r ie f  in t ro d u c t io n ,  the p ro je c t  s t a r t e d  on a normal 
b a s is .  The c h i ld re n  of one group (then  of the second and l a s t l y  
of the th i rd  group) were asked to  stand up and take the f i r s t  
card of each topic.41 They were thoroughly in s t ru c te d  as  to  how 
to  use t h e i r  ex e rc ise  books and how to answer the questions . 
N everthe less , some problems emerged when they  s ta r t e d  to  work on 
the  cards ; 12
1. U nfam iliar w ith  the SMP working cond it io n s  and unaccustomed
to sharing , c h i ld re n  removed cards which o ther  c h i ld re n  happened
to  need a t  the same time or caused unnecessary  de lays  by keeping 
appara tus  longer than  they a c tu a l ly  needed i t .
2. Even i f  they had been exp ress ly  asked not to  w r i te  anything 
on the cards , but read only the d i r e c t io n s  on them and then an
swer the questions  in  the exercise-books they had been g iven l^  
fo r  the purpose, s t i l l  th e re  were p u p i ls  who wrote t h e i r  answers 
on the cards and y e t  some o thers  who wrote bo th  on the cards and 
in  th e i r  e x e rc ise -b o o k s .H
:j. The c h i ld re n  had been used to  f i l l i n g  in  t h e i r  answers in  
the a p p ro p r ia te  b lanks of t h e i r  books, whereas, now they  were 
put in to  a novel s i t u a t i o n ,  where they were asked not only to 
copy the e x e rc ise s ,  bu t to  f ind  the way to  phrase t h e i r  answers 
as  well.
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1. Several c h i ld re n ,  p a r t i c u l a r l y  the c h i ld re n  of the 9 th  and 
Aqhia T riada schools , faced problems in  reading the t e x ts  of the 
cards. Thus, g iven  a long te x t ,  they e i th e r  did  t h e i r  b e s t  to 
dec ipher i t ,  or they made no e f f o r t  from the beginning but t r i e d  
to i n t e r p r e t  the t e x t  from the  shapes or numbers th a t  followed.
5. Some of the c h i ld re n  who proceeded to  a second card made 
the wrong choice tak ing  another t o p i c ' s  card. Yet, they d id  not 
bother to  look for the r ig h t  one and continued working on the 
wrong one.

D espite  the d i f f i c u l t i e s  th a t  the ch i ld re n  were confronted with
and the problems tha.t emerged on the f i r s t  day of the a p p l ic a 
t io n  of the p r o je c t ,  i t  could be claimed th a t  the le sso n  was 
r a th e r  su c cess fu l  and i t  was welcomed by the c h i ld re n  as  a 
p le a sa n t  a l t e r n a t iv e  to the formal approach to Mathematics.

S p e c ia l  problem s posed  d u r in g  th e  main s tu d y .

1. The 9 tb  s c h o o l  of  P h in ik a s .

I t  V3.S a r e p re s e n ta t iv e  working c la s s  school. The f a c t  th a t
sev era l  of the in h a b i ta n ts  of the d i s t r i c t  were Gypsies or very
low income fa m il ie s  was not unlmown to the re sea rch e r  who indeed 
expected to encoimter an educational s i t u a t i o n  d i f f e r e n t  from 
th a t  of most of the c i t y  schools.

The second c la s s  involved in  the resea rch  co n s is ted  of seventeen  
c h ild re n  only, an id e a l  numlter fo r  such a re se a rc h  p ro je c t .  The 
c h i ld re n  were d iv ided  in to  th re e  groups according to  t h e i r  com
petence in  Mathematics. The ch i ld re n  of the f i r s t  group were 
above the average a t  Mathematics. They grasped the  new concepts 
qu ite  e f f o r t l e s s l y  and worked very  e f f i c i e n t l y  on th e i r  owi. I t  
could be claimed th a t  the  teaching  system in  use a t  the time r e 
s tra in e d  bo th  th e i r  in c e n t iv e  and p o t e n t i a l i t y .

The ch i ld re n  of the second group in d ica ted  , more or l e s s ,  a v e r 
age cap ac ity  in  Mathematics. Most of them were system atic  and 
progressed slowly but su re ly ,  re ly in g  r a th e r  h e a v i ly  on t h e i r
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t e a c h e r 's  a s s i s ta n c e .  F m a  11]% the four c h i ld re n  of the  th i rd  
group were almost i l l i t e r a t e .  Their a b i l i t y  le v e l  in  Ils.themat
ic s  was minimal and th a t  posed a g re a t  problem., s ince  th e i r  
backwardness h indered the p rogress  of the r e s t  of the c la ss .  
E ven tua lly , the  problem Tms resolved  by apply ing  the same teach 
ing method to  the c h i ld re n  of the f i r s t  two groups and t r e a t in g  
the four children46 of the  th i rd  group se p a ra te ly .

2 . The s p e c i a l  approach fo l lo w e d  fo r  th e  fo u r  c h i ld r e n  
of th e  9 th  prim ary s c h o o l .

During the f i r s t  term an a ttem pt was made to  in troduce  these 
c h i ld re n  to  the SMP cardwork. This d e c is io n  wd.s mainly d ic ta te d  
by two reasons; f i r s t ,  the c h i ld r e n 's  response to  the SMP cards 
would p o s s ib ly  a s se s s  the e f f ic ie n c y  of the p ro je c t  fo r  such low 
a t ta l im en t c h i ld re n ,  and secondly, these  c h i ld re n ’ s incompetence 
should not be s t r e s se d  o v e r t ly  to  the whole c la s s .  I t  t7a.s 
considered necessary  to  give them the chance to  experience 
working with the cards. Besides, i t  was expected th a t  sooner or 
l a t e r ,  the ch i ld re n  themselves would r e a l i z e  t h e i r  i n a b i l i t y  to 
continue working w ith the cards and ask to  s u b s t i t u t e  them w ith  
something e lse .

At the beginning these  c h i ld re n  worked with the s im p les t  of the 
cards, but t h e i r  weakness to cope w ith  the p ro je c t  was soon ex
posed. To begin  w ith , those ch i ld re n  were unable to  read , they
could not even recognize the a lphabe t l e t t e r s .  How could they 
ever read the te x t  in troduc ing  each ex erc ise?  We t r i e d  to r e 
solve the problem by g iv ing  them the e a s ie s t  of the cards with 
the s h o r te s t  te x t .  They contained mainly e x e rc ise s  w ith  simple 
mathematical f a c t s ,  bu t th a t  aga in  posed ano ther  problem; they 
were miable to recognize even the small numt'ers up to 10, or the 
va r 1 ous s qrmb o ls  ( + , - ,=  e t c . ) .  Despi t  e t h e i r  a cu t e weakne sse s ,  
however, the ch i ld re n  clung to  the cards and would no t hear of 
t ry ing  ano ther approach. Their p e r s is te n c e  was in te rp re te d  as 
a r e s u l t  of the f a s c in a t io n  the SME' appara tus  ex erc ised  on them. 
An attem pt ims made to  g ive them some very  simple o ra l  or w r i t 
ten  e x e rc ise s  and they were encouraged to  so lve  them by using
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the appara tus . They a b s o lu te ly  refused  to  g e t  involved in  any
th ing  but the cards. The r ic h  ap p a ra tu s ,  the  drawings of the 
cards ,  th e i r  la y -o u t ,  in  g en e ra l ,  t h e i r  very  d i s s i m i l a r i t y  to 
th e i r  manuals and the e x is t in g  teaching  system fa sc in a te d  the 
c h i ld re n  and made them p re fe r  working w ith  the  cards, even i f  
they could h a rd ly  understand them. They were thus allowed to 
work w ith the s im p les t of the cards fo r  the  f i r s t  term w ith  the 
continuous a s s i s ta n c e  of the re se a rc h e r ,  of course, or, whenever 
th a t  T-ms p o s s ib le ,  w ith  the tu to r in g  of t h e i r  ad'mnced c l a s s 
mates. They were, th e re fo re ,  g iven  the chance to  experience the 
p lea su re  of working w ith  the new m a te r ia l ,  w hile, a t  the same 
t im e ,th ey  were no t made to  f e e l  i n f e r io r  to  t h e i r  peers  and were 
given time to  admit t h e i r  incompetence themselves. At the  end 
of the f i r s t  term, they were ready to accep t and t r y  ano ther ap
proach. On the o ther  hand, we had the chance to draw s e v e ra l  
conclusions concerning those p a r t i c u la r  ch i ld re n ;
a. They obviously  needed s p e c ia l  a t t e n t io n .  None of the ex
i s t i n g  systems designed for t h e i r  age seemed to s u i t  t h e i r  
needs.
b. Any teaching  approach followed for th ese  c h i ld re n  should be 
f l e x ib le  and appeal to  t h e i r  i n t e r e s t s  and im agination. Above 
a l l ,  though, i t  should, in  no case, be b l a t a n t l y  d i f f e r e n t  and 
g ive  the im pression i t  was s p e c ia l ly  designed for u n d er-ach iev 
ing ch ild ren .
c. However, in  r e l a t i o n  to the p r o je c t ,  i t  T-ms obvious th a t  
even the s im plest of the cards would not do fo r  t h e i r  competence 
lev e l .

For the second school term, t i r e d  of t h e i r  e f f o r t  to keep up 
w ith  the r e s t  of the c la s s  and having ta s t e d  the experience of 
the cardwork, a l l  four c h i ld re n  r e a d i ly  accepted  to  fo llow  a 
d i f f e r  en t  app r oa ch . The i  r o c ca s i  one. 1 ob i e c t i  ons we r e mo s t  ly  
p r id e -o r ie n te d  and e a s i ly  d iscarded . Having assessed  t h e i r  
a b i l i t y  in  Mathematics as  p r a c t i c a l l y  n o n -e x is te n t ,  any teach ing  
approach followed fo r  t h e i r  case should s t a r t  by f a m il ia r iz in g  
them w ith  the numiners, befo re  a ttem pting  to  in troduce  the mathe
m atica l symbols or concepts to  them. N a tu ra l ly ,  the  c h i ld re n
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were encouraged to  use the SME' appara tus  in  order to  reach t h e i r  
conclusions.

The t a c t  th a t  the teaching  method proposed could only be ap p lied  
twice a week, while the r e s t  of the c h i ld re n  worked on the SME' 
cards , m.3 taken  in to  co n s id e ra tio n . The suggested method was 
c e r t a in ly  fa r  from id e a l ,  s ince  i t  was not c a r e fu l ly  designed 
to r  the p a r t i c u la r  c h i ld re n ,  but i t  was more a roughly impro
v ised  approach d ic ta te d  by n e c e ss i ty .

The aim of the teaching  approach was to help  the c h ild re n ;
a. recognize the numbers up to  10,
b. connect the p ic tu r e  of the nimlner w ith  the a r i th m e t ic  word 
and 3"iTati0l,
c. g e t  acquain ted  w ith  the Mathematical terminology ( s u b t r a c t ,  
tak eaw ay , minus, e t c . ) ,
d. be ab le  to v e rb a l iz e  and siiabiolize the  v a r io u s  th ink ing  
p rocesses  as  w ell as  deciphering  the ones expressed in  sym
b o ls ,  17
e. be happy through th e i r  a c t iv e  p a r t i c ip a t i o n  and the use of 
apparatus.

Special cards were prepared fo r  th i s  reason for the four c h i l 
d ren  of the group. The cards p resen ted  e i th e r  a mathematical 
SiTütiol ( + , - ,  =) or a numtier from 0 to  9. There were f iv e  cards 
fo r each one of the numbers and d i f f e r e n t  colour markers were 
used for the numbers and symbols. Thus by the proper handling 
of SiTut'Ols and numbers the c h i ld re n  could sxuiitiolize r e l a t io n s  
between one d i g i t  a t  the begiiming and tw o -d ig i t  numtiers l a t e r  
on, a f t e r  they had p rev io u s ly  showi these  r e la t io n s h ip s  w ith 
groups of ob jec ts .  N everthe less , the c h i ld re n  soon became t i r e d  
of the above method, they s ta r t e d  to  leave the cards  a t  home and 
q u ite  a few of them were lo s t .  The numtiers, which were not very  
popular among them an^^my, became tiresome because they kept 
them away from the co lours  and p ic tu re s  of the ca rd s ,  the p a i r s  
of s c a le s ,  and the v a r io u s  fa seine, t in g  o b je c ts  of the  SME' appa
ra tu s .
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Moreover, the long absences of two c h i ld re n ,  Spiros and Yange- 
l i s ,  in  p a r t i c u l a r ,  posed an a d d i t io n a l  problem. No sooner had 
the c h i ld re n  made some progress  than w ith  a f iv e -d ay  absence 
from school a l l  was fo rg o t te n  and we had to s t a r t  a l l  over 
again . N a tu ra l ly  enough, the c h i ld re n  were r e lu c ta n t  to co-op
e r a te  re g a rd le s s  of whether they were in  a p o s i t io n  to  recognize 
or use the va r io u s  mathematical sxrmbols. They had heard them so 
o f te n  th a t  they lo s t  i n t e r e s t .

À new teaching  approach m.s t r i e d  out during the th i r d  term. I t  
was decided to  g ive  the c h i ld re n  simple w orksheets , w ith  the 
sh o r te s t  p o s s ib le  t e x t  so th a t  they needed the  fewest of exp la 
n a t io n s .  The d e c is io n  to  g ive the c h i ld re n  worksheets d i c 
ta te d  by the fo llow ing reasons:
a. The m a te r ia l  to be used by these  c h i ld re n  should look as 
much l ik e  the 3ME’ cardslG as p o ss ib le  so th a t  the c h i ld re n  would 
not be made to  f e e l  i n f e r io r  to  t h e i r  classm ates .
b. Each ch ild  could thus work a t  h i s  own pace depending on h i s  
competence in  Mathematics, as w ell as  on h is  presence in  c la s s .
c The worksheets would r e l ie v e  the re sea rch e r  from the o b l i 
g a t io n  to  con tinuously  superv ise  the work of the group. Of 
course, they  would be g iven the necessary  ex p lan a tio n s  but they 
would be then l e f t  to work on th e i r  owi, something no t f e a s ib le  
w ith  the method ap p lied  in  the previous term.
d. The c h i ld r e n 's  response to  the demands of the le sso n  would 
be nega tive  i f  i t  had to  do w ith  numbers only. Through the 
worksheets the c h i ld re n  would d ea l  w ith  simple and p le a sa n t  to p 
ic s  such as  the shapes, leng th , various  comparisons, as  w ell as  
b a s ic  p rocesses  of computation.

The worksheets were photocopies of var ious  E ng lish  books fo r  
c h i ld re n  of about t h i s  age. 4'? A ll four c h i ld re n  reac ted  iguite 
p o s i t iv e ly .  The worksheets looked s im i la r  to the cards ,  yet 
they offered  the charm of the unlcnowi. The te x t  im.3 w ith in  
t h e i r  g rasp , moreover, they could colour the p ic tu r e s  of the 
worksheets, w rite  on them, use them, th a t  i s ,  l ik e  copybooks 
even i f  they were not such. They could f i n i s h  the  ta sk  requ ired  
iquite e a s i ly  and p le a s a n t ly  and above a l l  they  f e l t  p roduc tive

M l



and u s e fu l ,  they  made obvious p rog ress  and thus they  d id  not 
d i f f e r  from t h e i r  classm ates. I t  could, th e re fo re ,  q u i te  
s a fe ly  be claimed th a t  t h i s  l a s t  approach was q u i te  su c cess fu l  
an i s a t i s f i e d  the l im ite d  goa ls  fo r which i t  had been planned.
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3 The four children's reactions to the different approaches 
attempted during the research.

I t  has a lre a d y  been reported  (p. 138 ) th a t  the four ch i ld re n  
l ik ed  the SHE' p ro je c t .  Their incompetence in  Mathematics had 
rendered bo th  the book and the su b jec t  i t s e l f  u n in te re s t in g .  
They were bound to re a c t  favourably  to  anyth ing  novel which, 
they hoped, could help  them p a r t i c ip a te  in  the le sso n  and thus 
f e e l  eqi.ial to  t h e i r  classm ates . Had the new p ro je c t  been based 
on a manual s im i la r  to th a t  of the Greek system, the ch i ld re n  
might ha.ve been su sp ic io u s  or a t  b e s t  rese rved , s in ce  they liad 
a l re a d y  imdergone the experience of a manual and been d is a p 
poin ted  by i t .

The a t t r a c t i v e  cards , f u l l  of happy f ig u re s ,  with the m eticu
lous lay -o u t  and the c o lo u rfu l  appara tus  which were e a s i ly  
taken fo r  toys s tim u la ted  the c h i ld r e n 's  im agination. The 
p a r t i c u la r  c h i ld re n ,  desp era te  in  t h e i r  i n a b i l i t y  to  use the 
ma.nual, would welcome any change. I t  was a r e a l  shame th a t  
t h e i r  a b i l i t y  le v e l  was so f r i g h t f u l l y  low th a t  they f a i le d  to 
understand even the e a s ie s t  of the cards (and SME' con ta ins  a 
v a r ie ty  of such cards) and th a t  the SMI' p ro je c t  d id  not provide 
for c h i ld re n  who were so weak a c a d e m ic a l ly .20 C h a r a c te r i s t i c  
of th e i r  i n t e r e s t  fo r  the cards was t h e i r  a ttachm ent to them 
and t h e i r  r e fu s a l  to  t r y  another teaching approach, even i f  
they re a l iz e d  t h e i r  inadeq.iacy to  work w ith  them.

F i r s t  term (work w ith  the  SME' cards) .
The c h i ld re n  almost d e s p e ra te ly  clung to  the cards. They kept 
them on top of t h e i r  desks, asked to  take them home, even i f  i t  
was c e r t a in  th a t  no one th e re  could help  them complete them. 
Aliove a l l ,  they did  not want to lo se  the chance to  be eqia.l 
w ith  t h e i r  classm ates  in  something th a t  xms new and unknown to 
a l l .  I f  they  had consented to be exempted from the use of the 
cards , they would no t only liave accepted th e i r  weakness, but 
they would a lso  lo se  the opportun ity  to  jo in  in  a p le a sa n t  a c 
t i v i t y  which everybody e lse  seemed to  enjoy, be i t  only twice a 
week.
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The c h i ld re n  showed t h e i r  p re fe rence  fo r c e r t a in  cards:
a. The ones which had a l im ited  niimtier of items. The ones,
th a t  13, which did  not have any or had only a very  sh o rt  te x t ,
b ig  niuabers and the ex e rc ise s  were sp a rs e ly  w r i t te n .
b. The ones which contained some i l l u s t r a t i o n s  th a t  reduced
the imatheimatical monotony and a u s t e r i t y  of the card.
c. The ones which requ ired  some a c t i v i t y ,  such a s  weighing,
measuring, e t c . , because they took i t  fo r  a game.
d. The cards which requ ired  the use of appara tus. The choice 
of the card , tha.t i s ,  was mainly in fluenced  by the appara tu s  i t  
demanded ra th e r  than the concepts i t  in troduced.

The c h i ld r e n 's  re a c t io n s  when working w ith  the cards v a r ied  a c 
cording to  the d i f f i c u l t i e s  they encountered. They were enthu
s i a s t i c  and became h ig h ly  cooperative  and in d u s tr io u s  when they 
could understand a card , reach a c o r re c t  s o lu t io n  and thus win 
approval and reinforcem ent. On the co n tra ry ,  they  became pa
th e t i c  and p ass ive  and were not in c l in e d  to work, i f  a card
o ther than the one they chose was suggested to  them. F in a l ly ,
they became ag g ress iv e  whenever they needed help  fo r  an exer
c ise  and they were not given i t  a t  once.

Second term  (work w ith  the a l t e r n a t iv e  cards) .
The small cards w ith  the mathematical s^rmbols and eqi.iations
were received  very p o s i t iv e ly ,  even e n th u s i a s t i c a l l y  a t  the 
beginning. I t  was a new game which would moreover, secure the
te a c h e r 's  presence among them fo r  a long time. U nfortunate ly ,
however, i t  came as  a reminder of continuous f a i l u r e  in  the 
p a s t .  I t  Tfa.s d i f f i c u l t  to  d ism iss  t h e i r  d i s l i k e  fo r  the num
bers  which they d id  not understand and consequently  regarded
w ith  anx ie ty . If  t h i s  approach had been considered more c a re 
f u l ly ,  i t  would have requ ired  a thoroughly  prepared method e s 
p e c ia l ly  planned fo r  these  four ch ild ren .

The ch i ld re n  were g iven  a c t i v i t i e s  involv ing  the form ation and 
s’lwabolization of r e la t io n s h ip s .  However, when the  ch i ld re n  
were asked to s^nab'olize the r e s u l t s  of t h e i r  a c t i v i t i e s  they
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encountered the  usual d i f f i c u l t i e s  and t h e i r  d i s l i k e  fo r  what 
they did  not know re tu rned . Their o r ig in a l  enthusiasm soon
vanished arid they  lo s t  i n t e r e s t .  An a ttem pt to combine the 
s^Tiitiolism of the various  equations w ith  p le a sa n t  f a m il ia r  s to 
r i e s  f a i le d  due to  the long time lapse  between two teaching
sess io n s  and th e i r  i n a b i l i t y  to g e t  enough p ra c t ic e .  The
method they u s u a l ly  employed in  s^nubolising was th a t  of t r i a l
and e r ro r .  Having formed the r ig h t  equa tion  w ith  the small
cards and asked to  d e p ic t  i t  in  t h e i r  copy books, they wrote 
the symbols and numbers in  such a. way, t h a t  they  were s c a t te re d  
on the page w ithout any lo g ic a l  connection.

T h i r d  te rm  (work w ith  the worksheets).
The c h i ld r e n 's  r e a c t io n  to th i s  l a s t  teach ing  approach was 
d e f i n i t e l y  p o s i t iv e .  I t  was the most p r o f i t a b l e  method among 
the ones a ttem pted  for these  ch ild ren . The to p ic s  p resen ted  in  
the worksheets were the shapes, a d d i t io n ,  s u b tr a c t io n  and a lso  
comparison of s iz e s ,  leng th , weight and f i n a l l y  block graphs 
and time. They u s u a l ly  contained very sh o r t  or no te x t .  Even
so, however, the c h i ld re n  could not read them and the 
re sea rch e r  had to  ex p la in  what they were asked to  do. The f a c t  
th a t  th e re  m .s h a rd ly  any te x t  reduced the c h i ld r e n 's  an x ie ty  
and in fluenced  t h e i r  a t t i t u d e  p o s i t i v e ly  towards the
worksheets. The c h i ld re n  responded favourab ly  to  the 
p r e se n ta t io n  of the t e x t  and th e i r  work in d ic a te d  th a t  they 
understood what was requ ired  of them. Considering the 
c h ld re n 's  e n th u s ia s t i c  response, the th i rd  term approach may be 
considered m oderately  s u c c e s s fu l .

The same problem of the long absences of Yang e l  i s  and Spiros 
was encountered in  the th i rd  term as  w ell. Given th e i r  i n f r e -  
iquent a t tendance  and t h e i r  low competence le v e l  in  Ha theme, t i c s ,  
i t  was next to  im possible to  expect those two c h i ld re n  to  make 
any p rogress . I t  was, however, s a t i s f a c t o r y  tha.t a t  l e a s t  one 
of the four c h i ld re n ,  I la ria ,  made conside rab le  p ro g ress  and the 
r e s t  of the c h i ld re n  gained a l i t t l e  ground and what was more 
i t  Tfa.s a l l  achieved in  a p le a sa n t  c lim ate  w ithout p re ssu re ,  
in s e c u r i ty  or a g g re s s iv e n e ss .
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I t  i s  s ig n if ic a n t ,  t h a t  most of the r e s t  of the c h i ld re n  who had 
access  to the SW  cards asked to complete worksheets too. I t  
was not th a t  they l o s t  i n t e r e s t  in  the card, but i t  was not 
novel any longer, i t  d id  not belong to them and they  were not 
allowed to  colour i t .  Several of the c h i ld re n  then  req u ired  
and go t worksheets, " t e s t s , ” as  they used to  c a l l  them, supp le 
mentary to  t h e i r  work w ith  the  cards. The four c h i ld re n  who 
had arqn?e.y ceased f e e l in g  i n f e r i o r  to  t h e i r  c lassm ates  took 
p r id e  in  owTiing and using  something the r e s t  of the c h i ld re n  
lacked and expressed eagerness  to p a r t i c ip a te  .

D i f f i c u l t i e s  th a t  th e  c h i ld r e n  were c o n fr o n te d  w ith  
d u rin g  th e  a p p l i c a t io n  o f th e  p r o j e c t .

The f i r s t  p a r t  of chap ter  IV d e a l t  w ith  the d i f f i c u l t i e s  
encountered in  apply ing  the re sea rch , d i f f i c u l t i e s  o r ig in a t in g  
e i th e r  in  the s t r u c tu r e  of the Greek educa tiona l system and the 
fu n c t io n  of the Greek primary school or in  the p e c u l i a r i t i e s  
inheren t in  the SMF* progect i t s e l f

The second p a r t  of t h i s  chapter w i l l  inc lude a sh o r t  d e s c r ip 
t io n  of the d i f f i c u l t i e s  the c h i ld re n  themselves encountered on 
working w ith  the SHE' cards. These d i f f i c u l t i e s  stemmed from 
e i th e r  the content of the  cards, namely the m athematical con
cepts  or s k i l l s  in troduced , or the way these  concepts were i n 
troduced by the cards.

In  the course of the  p i l o t  study, bu t mainly during  the main 
study, by observing the  c h i ld r e n 's  work and c o r re c t in g  t h e i r  
exercise-books i t  became p o ss ib le  to  s o r t  out those cards which 
caused them d i f f i c u l t y .  The c h i ld r e n 's  d i f f i c u l t i e s  o r ig in a te d  
in :
a. the way a p a r t i c u l a r  su b jec t  or ex e rc ise  was p resen ted
b. the in tro d u c to ry  te x t  which e i th e r  se t  the th e o r e t i c a l  
framework of the e x e rc ise  or o ffe red  in s t r u c t io n s
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c. the mathematical s^nnhiolism employed to  d e f in e  r e l a t i o n 
sh ip s ,  o p era tio n s  or f a c t s ,  and f in a l l y ,
d. the mathematical concepts which the cards in troduced and 
which were heyonil the c h i ld r e n 's  le v e l  of cogn it ive  
development.

Here, s e l e c t iv e ly  only, we s h a l l  r e f e r  to  some of the f i r s t  
s e c t io n  cards which the c h i ld re n  foimd d i f f i c u l t  fo r  one of the 
four reasons mentioned above, but we s h a l l  r e f r a i n  from 
inc lud ing  suggestions  of a l t e r n a t iv e  ways of p re sen tin g  or 
s^rmbolizing the same concepts or ex e rc ises .

1- D i f f i c u l t i e s  due to  th e  way a p a r t ic u la r  s u b je c t  or 
e i e r c i s e  was p r e s e n te d .

C hildren  a t  t h i s  age o f te n  rush to rep ly  to  ques tions  they  a re  
asked or complete ex e rc ise s  they a re  given. Thus, they  e i th e r  
do not read the te x t  of the card very  c a r e f u l ly  or read i t  
p a r t ly  only. In  the second case they may read the p o in ts  they 
deem most im portant or read the te x t  up to  a p o in t  only and 
s top , assuming th a t  i t  continues s im ila r ly .

The SHE' p ro je c t  has s e r io u s ly  taken in to  account c h i ld re n ’ s be
haviours  and tendencies  and planned the cards accord ing ly .

the a p p l ic a t io n  of the  programme proved th a t  c e r t a in  
cards were too leng thy  fo r  the im patien t and a u s u a l ly  c a re le s s  
c h i ld  to  d ea l  w ith  s a t i s f a c t o r i l y .

The ch i ld re n  grew ind ignan t w ith  those cards ( fo r  example, 1-8* 
and 7-1) which asked them to draw c h a r ts  in  order to  p resen t  
th e i r  answers. Some of them considered the task  too d i f f i c u l t ,  
meaningless, and time consuming, while the p e r f e c t i o n i s t s  among 
them were in  t e a r s  because the drawing in  t h e i r  copy-books did 
not s a t i s f y  them.

There were cards (such as  1-7* and 2-7) where the suggested ex
e r c is e s  occupied an e x c e p tio n a lly  small space, crowded in  a 
corner a t  the back of the card, i . e . ,  1-7*. Thus, i t  so hap-
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pened th a t  the c h i ld re n  became exhausted by the long in t ro d u c 
to ry  te x t  and when asked to  perform the suggested a c t i v i t y  they 
d is reg a rd ed  the two or th ree  i s o la te d  e x e rc ise s  squeezed a t  the 
bottom corner of the card. On o ther  cards , where two 
a l t e r n a t iv e  procedures were suggested fo r  the same problem 
( i . e .  2-7 and 1-2*), they  completely ignored the second
procedure and followed the f i r s t  one only. The c h a ra c te r s  or 
drawings on c e r t a in  cards (e .g . 1-6 or 13-5 and 13-6), even i f  
they  were intended to  f a c i l i t a t e  the c h i ld re n  in  t h e i r  answers, 
f a i le d  to  do so. The p ic tu re  p rev a iled  over the s^nabiolism or 
the concept the card attem pted to p re se n t  so i t  m isled the 
c h i ld re n  to  the wrong answer. fo r  example, in  13-6 the 
c h i ld r e n 's  a t t e n t i o n  tms drawn to the q u a l i t a t i v e  p ro p e r t i e s  of 
the d ep ic ted  o b je c t ,  an ice-cream  cone, r a th e r  than the 
geom etrica l shape which i t  was supposed to d e p ic t .  Thus, i t  
was m istakenly  assumed th a t  cones could bu ild  towers s ince  the 
ice  cream cone had not a base and the one could be in s e r te d  
in to  the other.

F in a l ly ,  in  some of the cards the ques tions  were asked in  such 
a way th a t  they  gave the im pression th a t  they were s ta tem ents  
ra th e r  than requirem ents to  be a t tended  to  m athem atically . The 
c h i ld re n  were used to  a p a r t i c u la r  t^qje of q ues tion  which had 
the form of a s ta tem ent and i t  only acq.iired meaninig when the 
blanks i t  contained were completed w ith  words or numtiers. 
Conseq.iently, when the questions  did  not appear in  th i s  form 
they were u s u a l ly  m istaken fo r  s ta tem ents  by the c h i ld re n  and 
were not completed w ith  answers.
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2.  D i f f i c u l t i e s  d u e  t o  t h e  i n t r o d u c t o r y  t e i t  o f  t h e

card

In a niUiiiner of s tu d ie s ^ i  on the " re a d a b i l i ty "  of mathematical 
t e x t s  the w y  th a t  a. the concepts, methods and exp lana tions  
a re  p resen ted ,  b. the in s t r u c t io n s  to the c h i ld  a re  form ulated,
c. the examples or the ex e rc ise s  a re  in troduced  and d. the 
s ig n a ls  a re  m anipulated by the mathematical t e x t  books (or 
w orksheets, or ca rd s)  i s  judged of c ru c ia l  \%lue. The changes 
brought about in  education  in  the p a s t  few y e a rs ,  the  new 
teach irg  methods in  ilathem atics and, p a r t i c u l a r l y ,  the ones 
based on in d iv id u a l iz e d  p ro je c ts  req .iire  a h igh  reading  anti 
w r i t in g  s tandard  from ch ild ren . Moreover, the c h i ld  i s  o f ten  
confined to s i l e n c e ,  obliged as  he i s  to work on h i s  oTtn on a 
worksheet or card . Therefore , he i s  not o f te n  g iven  the oppor- 
t im i ty  to  d isc u s s  the m atte r ,  exchange id eas ,  l i s t e n  to  anti use 
the a p p ro p r ia te  terminology, so as to develop not only h is  v e r 
b a l  and communicative s k i l l s ,  but a lso  h i s  a b i l i t y  to  e lab o ra te  
and solve problems.

In the course of the re sea rch  the c h i ld r e n 's  work in  c la s s  
showed th a t  the  long or d e ta i l e d  in s t r u c t io n s  o ffe red  by some 
of the cards confused them. The c h i ld re n  o f te n  f e l t  
d isco n ten ted  by the e lab o ra te  in tro d u c to ry  in s t r u c t io n s  and 
solved examples ( fo r tu n a te ly  c h a r a c t e r i s t i c  of very  few cards) .  
They appeared to  th i r k  th a t  they had somehow been t r ic k e d  in to  
a l o t  of tiresom e and uimecessary work, s ince  the r e s u l t  was 
provided by the  card an w e  y ( e .g . ,  1-7* and 1-9*). The
ch i ld re n  were eager and anxious and moreover, they  expected 
immediate r e s u l t s  from t h e i r  a c t io n s .  Furthermore, being 
uiiable to keep two or th ree  r e la t io n s h ip s  in  mind 
sim ultaneously , they  read one of the i n s t r u c t io n s  a t  a time 
f u l f i l l i n g  i t s  requirem ents  and then re tu rned  to the second one 
and, f i n a l l y ,  to  the th i rd  in s t ru c t io n .  I t  was, th a t  i s ,  a 
p rocess  which took a lo rg  time to y ie ld  r e s u l t s .  The c h i ld re n ,  
th e re fo re ,  o f te n  chose not to  read the t e x t  a t  a l l ,  bu t t r i e d  
to  decipher the e x e rc ise s  from t h e i r  s^unbolism. A l te rn a t iv e ly ,  
they read p a r t  of the  te x t  only or read i t  a l l  bu t ignored i t
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completely. They considered themselves ab le  to  solve the 
e x e rc ise s  w ithout following the i n s t r u c t io n s  of the card. 
Thus, in  order to  complete the e x e rc ise s ,  they implemented ways 
f a m il ia r  to them or they invented methods of t h e i r  owi 
combining the  knowledge they had a lre a d y  acquired  w ith  the 
in fo rm ation  or in s t r u c t io n s  they  had a s s im i la te d  through 
re a d irg  the t e x t .  For example, in  the 1-10*, 11*, 16* or 1-17* 
cards on a d d i t io n ,  very  few c h i ld re n  employed the proposed 
ap p a ra tu s ,  b lue  and red coijnters and t h i s  only a f t e r  the 
r e s e a r c h e r 's  in te rv e n t io n  and encouragement. Most of them used 
only the s^Tubolic d e p ic t io n  of the ap p a ra tu s ,  b lue and red do ts  
in  t h e i r  exerc ise -books,  without bo thering  to  use the appara tus  
i t s e l f . As f a r  as  a d d i t io n  was concerned they  judged they 
possessed the n ecessa ry  s k i l l s  or i t s  o p e ra t io n a l  mechanism, 
th e re fo re ,  they  deemed the appara tus  a complicated p rocess  they 
could do w ithout.

In  conclusion , i t  could be claimed th a t  a nimtier of the 
erroneous answers the c h i ld re n  produced should be put down to 
th e i r  d i f f i c u l t i e s  in  reading and f u l l y  im derstanding the te x t  
r a th e r  than  to  the mathematical concepts they  were dea ling  
with.

3- D if f ic u l t ie s  due to  the mathematical teim iuology and 
symbolism of r e la t io n s  and operations.

The s tatem ent "mathematics i s  a language in  i t s e l f "  i s  common. 
However, th e re  a re  some who claim ths.t Mathematics i s  not a 
language, but " i t  i s  an a c t i v i t y  and a body of knowledge. 
Thus, v a r io u s  languages could be used to d e sc r ib e  and express 
Mathematics. A system of s^^mhols, s ig n a ls  and terminology has 
been developed to  enact Mathematics and t h i s  system i s  not pure 
Mathematics. This  s^nabiolism, i f  used by an e x p e r t ,  could ex
p ress  m athematical ideas  more e a s i ly  and p r e c is e ly .  But to  in 
t e r p r e t  meanirg f u l l y  such a symbolism means th a t  i t  i s  
necessary  to  possess  th a t  mastery which enables  a t r a n s l a t i o n  
of the a c tu a l  con ten t of the symbolism in to  a spoken 
mathematical language and hence in to  the o rd in a ry  spoken
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language and v ice  versa . Thus, i t  could so happen th a t  
a lthough  a ch ild  knows the mathematical p r in c ip le s  involved in  
an e x e rc ise ,  he f a i l s  to g ive the a p p ro p r ia te  answer because he 
13 not f a m il ia r  w ith  the mathematical vocabulary  or sxTiitiolism.

In  the p re se n t  study, some problems emerged due to  the 
terminology and symtiolism used by some cards. These were very 
few, y e t  the d i f f i c u l t i e s  they caused were common to  a l l  
ch ild ren . C l a r i f i c a t i o n  about the sxnabolism T-Ta.s necessary  
befo re  proceeding to  the s o lu t io n  of the ex erc ise .  Apart from 
th e i r  re a c t io n s  in  c la s s  the c h i ld r e n 's  answers in  th e i r  
e x e rc ise  books f u r th e r  in d ica ted  the d i f f i c u l t i e s  they faced. 
They invented a new form of sym bolization, followed thought 
p ro cesses ,  used r e l a t io n s  and they in te rp re te d  the terminology 
on the b a s is  of t h e i r  previous knowledge. By follow ing f a u l ty  
ru le s ,  which, however, had usus.lly  a s e n s ib le  o r ig in ,  they 
re su l te d  in  a new, f a l s e  invented procedure.

P o ss ib ly  the d i f f i c u l t i e s  stemmed from the f a c t  tha.t sev e ra l  
cards, the 1-1 card , fo r example, in troduced a number of con
cep ts  s im ultaneously  and in  an u n fam il ia r  tmy to  the ch ild ren . 
The p a r t i c u la r  card p resen ted ;
a. A b in a ry  o p e ra t io n  (two members, a and b of a s e t  a re  com
bined according to a g iven  ru le ,  a d d i t io n ,  an l  produce a th i rd  
member to  the s e t ,  x).
b. The ordered p a i r  n o tion  (a p a i r  of numtiers which must be 
taken in  the g iven  order. According to  our example, b must be 
added to a to  y ie ld  x as  a r e s u l t ) .
c. The open sentence ex erc ise  (a sentence, n e i th e r  t ru e  nor
f a l s e ,  u n t i l  a numeral has been put in to  the p lace  h o ld e r) .
The ex e rc ise s  of the card a re  g iven  in  an open sentence t^gse, 
so th a t  i f  the ch i ld  i n t e r p r e t s  the s^Tut'Olization c o r re c t ly ,  he 
must then have an equation  of the type: a + b
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d. SyTütfOls exp ress ing  r e la t io n s h ip s .  (Suppose the c h i ld  must 
r e l a t e  something g iven  on the l e f t  of the arrow to  something he 
13 asked to f in d  according to a g iven  in s t r u c t i o n  aiid d e p ic t  i t  
on the r ig h t  of the arrow, e .g . (a , b)

I

e. À way of record ing  (an elementary form of mapping i s  i n 
troduced to  encourage c h i ld re n  to  record t h e i r  a c t i v i t i e s  in -  
vo1ving a d d i t i o n ).

Considering th a t  1-1 i s  the f i r s t  card of s e c t io n  1, the c h i l 
d ren  encountered most of the above concepts and symbolisms for 
the f i r s t  time or a t  b e s t  fo r the f i r s t  time in  the new school 
year. N a tu ra l ly  enough then, they posed so many problems to  
the ch ild ren .

Now, in  1-4 the c h i ld re n  faced more se r io u s  d i f f i c u l t i e s  This 
card a lso  p re se n ts  too many concepts and sxmhiols 
sim ultaneously . Moreover, we b e l ie v e  th a t  the SiTutsolism i s  not 
c le a r  enough and i t  confuses r a th e r  than f a c i l i t a t e s  the 
c h i ld re n  in  the  r e te n t io n  and r e c a l l  of inform ation.
a. In  si’m tiollsing the b in a ry  opera tion , fo r  example, the card 
p laces  the co n s ta n t  addendum +6 a t  the erd of the arrow and no t 
on i t s  top i . e .

( 1 -------- > + 6 +6
and not  ̂ so th a t  i t  looks as  i f  i t  i s

the r e s u l t  of a g iven  correspondence and not the ru le  of t h i s
correspondence.
b. There i s  no a f f i n i t y  between the law of correspondence and 
the elements of the two s e ts  (domain and range). For example, 
the ch ild  sees a number (5 ),  corresponding to  another (11), 
which u n i t s  tu rn  corresponds to  a number he i s  req .iired  to  f in d  
but cannot see how to f ind  i t .
c. I f  the purpose of the arrow o u ts id e  the closed  curve i s  to  
denote the correspondence, then i t  i s  superf luous ,  s ince  the 
correspondence has a l re a d y  been dep ic ted  in s id e  the curve
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T herefore , the p a r t i c u la r  arrow could; i .  be omitted and +6 
could be put o u ts id e  the curve i i .  Be put but have +6 along 
i t s  l in e  and not a t  the a r ro w 's  p o in t  i i i .  bo th  the arrow and 
+6 could be om itted and +6 could then be placed on top of the 
arrow of the f i r s t  correspondence enclosed in s id e  the  curve,
d. I f  the closed curve denotes a s e t ,  then i s  t h i s  s^nubolism 
im portant? Having the circum stances as  a g u id e - l in e ,  the w r i t 
ing of the numb'ers as  w ell a s  the drawing of the arrows follow  
a c i r c u la r  d i r e c t io n .  t h a t  i s  the purpose of t h i s  s^nabolism':' 
Would then be p re fe ra b le  to use a l i n e a r  form in s tead ?  That 
i s  :

5 11

Here a lso  we have a s e t  of numtiers the c a rd in a l  numtier of which 
IS 4, the numbers-members of the s e r i e s  follow  a g iven  law and 
mapping i s  employed to  record r e s u l t s .
e. One may wonder whether so much d iv e rse  d a ta  should be 
crowded in to  c h i ld r e n 's  heads so soon. The concepts incluided 
in  1-1 as  w ell a s  the method of t h e i r  SiTûbolization have 
a lre a d y  been mentioned. The 1-2 card p re se n ts  simple 
h o r iz o n ta l  a d d i t io n s .  Card 1-3 suggests  a s o lu t io n  for f i r s t  
degree eiquation ( th e  p ro p erty  of inv e rse  o p e ra t io n  in  the 
a d d i t io n )  and we have a lre a d y  d iscussed  the  concepts and 
s^mibiolism included in  1-4. I s  i t  expedient to  p re se n t  the 
c h i ld re n  w ith  so many concepts in  such a sh o rt  span of time?

Moreover, in  se v e ra l  cases d i f f i c u l t i e s  a rose  because of the 
in troduced terminology. Take s u b tra c t io n ,  fo r  example; too 
many terms r e fe r r in g  to  t h i s  mathematical concept were crowded 
in to  a very  sh o r t  time span. A fter  the c h i ld re n  had been 
in troduced to  the terms take atja.y, s u b tr a c t ,  the  d i f f e re n c e  of, 
they then had to d isco v e r  the concepts underly ing  those terms 
and a s s im i la te  them on the b a s is  of a l re a d y  known schemata. 
Therefore , the c h i ld re n  were not g iven the opportun ity  to 
f a m il ia r iz e  themselves w ith  one term a t  a time, but were 
bombarded with a numtar of them sim ultaneously . This h a s te  
re su l te d  in  f a u l ty  in t e r p r e t a t i o n s  of the implied concepts and
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to  a complete confusion concerning the ro le s  of s ib trah en d  and 
minuend.

In conclusion , i t  could be argued th a t  the ro o t of the 
c h i ld r e n 's  d i f f i c u l t i e s  and m istakes lay  in  t h e i r  i n a b i l i t y  to 
r e l a t e  the ’various terms and s^niatiois to  t h e i r  imder ly ing  
concepts. I t  appears , th e re fo re ,  th a t  fo r  s a t i s f a c t o r y  
p ro g ress  to be made and permanent lea rn in g  to  be e s ta b l i s h e d ,  
the comprehension of the denoted conceptual tra n sfo rm a tio n s  i s  
im pera tive .

4. D i f f i c u l t i e s  due to  th e  m a th em a tica l c o n c e p ts .

In  t h e i r  e f f o r t  to  complete the cards , the c h i ld re n  encountered 
s e v e ra l  d i f f i c u l t i e s  due probably to  the f a c t  th a t  the  concepts 
and o p era tio n s  in troduced by the cards were beyond some 
c h i ld r e n 's  c o g n it iv e  le v e l .  Thus, fo r  example:
a. sev e ra l  d i f f i c u l t i e s  appeared in  the cards on the  a d d i t io n  
of tw o -d ig i t  numbers or a tw o -d ig i t  w ith  a o n e -d ig i t  number 
w ith  a remainder. Also se v e ra l  m istakes were made concerning 
the fu n c tio n  of zero in  a d d i t io n s .  At tim es, the sum would be 
sm aller  than one of the addenda, a f a c t  th a t  d id  not seem to 
bo ther the ch ild re n .  I t  became obvious t t ia t  the  c h i ld re n  were 
not fa m il ia r  w ith  the idea of e s tim a tio n  y e t  and furtherm ore,
they could not pe rce iv e  th a t  the t o t a l  c la s s ,  being wider,
inc ludes  the p a r t s ,  they could not see, th a t  i s ,  the r e l a t io n  
between the whole to  i t s  p a r ts .  According to  P ia g e t ,  "for 
them, wholes a re  no t lo g ic a l  c la s s e s ,  but elem entary schemata 
of a s s im i la t io n  or sy n c re t ic  agg rega tes ,  in  which the  r e l a t io n  
between the p a r t  and the whole i s  not y e t  a q . ia n t i ta t iv e  
r e l a t i o n s h ip , o r even ' i n t  ens i v e ly ' q u a n t i f i a b le ,  i . e . ,  i s  
n e i th e r  p a r t  nor in c lu s io n ,  but merely 'q u a l i ta t iv e
p a r t i c ip a t io n .

Host of the c h i ld re n  had not y e t  f a m il ia r iz e d  themselves with 
the process  or the o p era tio n  of a d d it io n .  P lace  va lue  was a 
r a th e r  misunderstood n o tio n  and the r e l a t i o n  between ten s  and 
u n i t s  wa.s not e s ta b lish e d  ye t.  Thus, the  c h i ld re n  e i th e r
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t r e a te d  the tw o -d ig i t  numbers as  i f  they  were two sep ara te  
ones..

T. TJ. 
7+

4 3 

1 4
(7 + 3 + 4 = 14)

or they  add the u n i t s  only, ignoring  the numerals r e f e r r in g  to 
the t e n s ; ^4

e.g., T. TJ.
2 Q

or

T.TJ.
4 2 

n

13

F in a l ly ,  zero p resen ted  a problem to se v e ra l  of the c h i ld re n ,  
e i t h e r  when i t  rep resen ted  the u n i t  d i g i t  of one of the addenda 
or the  u n i t  d i g i t  of the sum. Thus, a t  times zero would assume 
i t s  m u ltip ly ing  p ro p e r ty  and in  o ther in s ta n c e s  when the  sum of 
the u n i t s  was 10 the ch ild  would decide to  w r i te  10 a t  the 
u n i t s  column and thus modify the r e s u l t ;

e.g., T. TJ.
4 3 
2 7 

6 10

b. A l o t  of d i f f i c u l t i e s  appeared in  s u b tr a c t io n  when i t  was

given as follows: ^ “ I I = b ' or | | -  a = b -.t') . The
most common mistake was the in terchang ing  of the g iven  numerals 

(as i f  they had been put in  the wrong p la c e ) .  Thus the f i r s t  
equation  would become:

- b = I I  and the second b - a = | | .

The c h i ld re n  had no t reached the P ia g e t ia n  s tag e  I I I  y e t ,  
namely, the lev e l  of o p e ra t io n a l  thought, th e r e fo re ,  they were

155



imê.ble to  th i r k  of th re e  numbers a t  the same time, i . e . ,  the 
whole and i t s  subc lasses .

I t  might be u se fu l  to  mention here th a t  sentence ( b ) p resen ted  
more d i f f i c u l t i e s  than  sentence (a ) .  In  (b ) ,  the p a r t s  were 
g iven and the whole ims asked. In  order to  answer t h i s  
sentence c o r re c t ly ,  the p u p i ls  should be ready to see the whole 
as  the r e s u l t  of an a d d i t iv e  composition of the p a r t s ,  however, 
the c h i ld re n  f a i l e d  to  see (a) and (b) as  p a r t s  of a whole

With sentence (a) the c h i ld re n  who performed i t  s u c c e s s fu l ly  
employed decomposition. They s ta r t e d  from the g iven  numt'er ‘a ’ 
and by tak ing  â -Ta.y one a f t e r  the o ther the u n i t s ,  they  f i n a l l y  
reached the g iven  number ' b ' .  The ch i ld re n  foimd i t  e a s ie r  to  
decompose the g iven  whole than to compose i t  from the  g iven  
p a r t s ,  which, in  any case, they did  not p e rce ive  as  such.

c. Another d i f f i c u l t y  the c h i ld re n  were confronted w ith  was 
th a t  of sharing  elements of one s e t  in to  th re e  or four equal 
sut* s e t  s. The commonest mistake was th a t  the c h i ld re n  attem pted 
to achieve trichotom y v ia  dichotomy which e i th e r  leaves  a r e 
mainder re p re sen tin g  the elements of the th i rd  sut*set;

e.g., i 5  4 ; - m
/IZ .)
■ ©
XT)

or i t  leaves  them w ith  nothing to  g ive the th i rd  p a r t .  In  t h i s  
case they would d iv id e  the whole in to  two eq.ia.1 p a r t s  and 
repea t the same number in  the th i rd  subse t as  w ell;

e.g.,
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These c h i ld re n  were obviously  unable to  keep the  two r e q u i re 
ments of the ex e rc ise  in  mind. Consequently, they  could not 
make the p a r t s  eq.ia i, and as  ma.ny a s  the problem requ ired . The 
c h i ld re n  seemed to  th i rk  of dichotomy a u to m a tic a l ly  whenever 
they  were asked to  subdivide a g iven whole. But in  t h i s  case 
the procedure to  be followed should be th a t  of d iv id in g  the 
whole in to  two s e t s ,  the f i r s t  of which should be h a lf  of i t s  
complementary. E v iden tly  the c h i ld re n  had not a enquired the 
one-to-one correspondence ye t  or the eqiii 'mlence of two, th ree  
or more s e ts .

In  a few cases c h i ld re n  ap p lied  a d d i t iv e  eiquivalence ( th a t  i s  
the equi'm lence in  resp ec t to  one a t t r i b u t e )  in s te a d  of the 
m u l t ip l ic a t iv e  eiquit^a.lence, where two a t t r i b u t e s  a re  involved:

A

r?)

The c h i ld re n  here dep ic ted  a «qualitative trichotom y
(B = À + À‘ + À") and not a q . ia n t i ta t iv e  one: A = A‘= A"^^.

d. The 6-6 card proved to be a p i t f a l l  fo r  almost everyone. 
I t  requ ired  the c h i ld re n  to f ind  the sm alles t  number of coins 
necessary  to  form a g iven  amount of money. Almost none of the 
c h i ld re n  took in to  account the two r e s t r i c t i o n s  posed by the 
exe rc ise .  Thus, th e re  were those who managed to  form the given 
amount using co ins , only did not take care to use the l e a s t  
p o s s ib le ,  while th e re  were o th e rs  who did  not even bo ther to 
use co ins , but employed in te g e r s  which made up the g iven  numtier 
in s tead  :

e.g., 0  ( î ) ( î ) © © © 0

I!.) MW
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5. D i f f ic u l t ie s  due to various reasons (other t la n  the ones 
already mentioned ) .

Other sources of d i f f i c u l t y  fo r  the c h i ld re n  were a. the la n 
guage used in  the card and b. t h e i r  i n a b i l i t y  to  stmb'Olize or 
record the r e s u l t s .  In  c e r t a in  cards the  E ng lish  t e x t  was 
u n su ccess fu l ly  t r a n s la te d  in to  Greek. This u n successfu l  
t r a n s l a t i o n ,  produced a r a th e r  vague Greek te x t  which o f te n  led  
the c h i ld re n  to  handle the ex e rc ise  erroneously . In  card 7-4, 
fo r example, the c h i ld re n  m is in te rp re te d  the terms Æ ïddie-sijre  
(d o l l )  arid the (d o l l )  in  n id n le  and consequently  made q u ite  
a l o t  of m istakes. Only a f t e r  r e le v a n t  ex p lan a tio n s  d id  they 
understand e x a c t ly  what the card meant.

Another d i f f i c u l t y  which a lso  led  to e r ro r s  stemmed from the 
c h i ld r e n 's  incompetence to manipulate numerals, numtiers and 
s’-Tiati 0 1 s , and to  reco rd r e la  11 ons. S ome chi Id r e n 's  d i f f i  cu l t  y 
in  l in in g  up the numtars c o r re c t ly  became apparent. Even when 
the numbers were a l re a d y  a l ig n e d ,  some c h i ld re n  would change 
the v e r t i c a l  alignm ent fo r  the h o r iz o n ta l  one; e .g .

r  n D .TJ.
I '  D .Ü .  D .U .  1 7

^  ̂ in s te a d  of 9 or In s tead  of «
1 5  16 —

or would move the numerals from th e i r  g iven p la c e s :  e g

D.U. D.U
9 or 9
6 6

15 15

Obviously, a l l  the above examples revea l th a t  the c h i ld re n  had 
not grasped ye t the  concept of p lace  ’/a.lue , but they  a lso  i n d i 
cate  the c h i ld r e n 's  wrong m anipulation of numbers.
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Once more, the d i f f i c u l t y  th a t  ch i ld re n  of t h i s  age have , th a t  
i s ,  to keep in  mind more than one r e la t io n s h ip  
S im ulataneously, and th e i r  tendency to focus on one of s e v e ra l  
d a ta  p resen ted  to them, became obvious.

In conclusion , i t  was shotm th a t  s e v e ra l  of the concepts , r e l a 
t io n sh ip s  and opera tio n s  in troduced through the SHE' cards were 
beyond some c h i ld r e n 's  a b i l i t y  le v e l .  Needless to  say th a t  
sev e ra l  children* s co g n it iv e  development being r a th e r  l im ited  
made i t  hard fo r  them to keep up even w ith  mathematical 
concepts corresponding to t h e i r  chrono log ica l age.
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DISCÜSSIOM ON TBE GIVEN QUESTIONNAIRES 

Hie parents' questionnaire

The p a re n ts '  answers to  the «questionnaire'^’̂  they  were asked to 
complete a t  the  end of the school year a re  d iscussed  here : a. 
both  s e p a ra te ly  fo r  each school, and b. g e n e ra l ly  as  a summing up 
of the procedure. This d i v e r s i f i c a t i o n  was judged necessary  a f t e r  
r e a l iz in g  th a t  the p a re n ts  of the downtown school were more 
c r i t i c a l  ( to m rd s  the system and the approach followed) than  the 
p a ren ts  of the o ther  two schools whose judgement of the p ro je c t  
Tfas m ostly p o s i t iv e .  U nfortunate ly , of course, no t a l l  p a re n ts  
answered the qi.iestionnaire. Few of them accepted our i n v i t a t i o n  
to  come to school on a d e f i n i t e  day to  d isc u ss  t h e i r  a sp e c ts  or 
ob jec t io n s  concerning the a p p l ic a t io n  of the SUP p ro je c t .

1 The 4 1 s t  S c h o o l.

Sixteen  out of the twenty f iv e  p a re n ts  (64%) completed the 
«questionnaire. Fourteen  of them reported  th a t  t h e i r  ch i ld  enjoyed 
working w ith  the  cards. Their view ims th a t  c h i ld re n  were 
a t t r a c t e d  to  the cards  because:
a. They were o r ig in a l ,  i n t e r e s t in g  and were regarded as  a p lay  
a c t i v i t y  r a th e r  than  a le sso n  of in s t r u c t io n s .  The cardwork 
offered  t h e i r  c h i ld re n  the  s a t i s f a c t i o n  th a t  they  proceeded a t  
th e i r  o^m pace r e l ie v e d  from the te a c h e r ’ s p re ssu re  or guidance. 
Moreover, the cards  gave b i r t h  to  a kind of com petition  among 
c h ild re n  something th a t ,  in  t h e i r  opinion always, was p o s i t i v e . 27 
Out of t h e i r  owtl f re e  w i l l  they progressed  f a s t  conqi.iering r a th e r  
e f f o r t l e s s l y  and in  a c e r t a in ly  very  p le a sa n t  m y  the \m rious 
mathematical concepts.
b. Even i f  the  cards p resen ted  a wide v a r i e ty  of concepts, i t  
VFd.s done in  such a p le a sa n t  and in t e r e s t in g  xra.y, th a t  the c h i l 
dren  were eager to  know what the next card contained. Moreover, 
the apparatus  was proposed as  an in te g ra l  p a r t  of the lea rn in g  
process. The appara tu s  d id  not c o n s is t  of vague, incomprehensi
b le  o b jec ts  which could perp lex  or confuse the ch ild .  They were 
simple, f a m il ia r ,  everyday o b je c ts ,  p le a sa n t  to d e a l  w ith , so the
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c h i ld re n  a c tu a l ly  l e a r n t  by p laying . They welcomed the chance 
they were o ffe red  to move around the classroom freely., to a c t  
in lep en d en tly ,  to re sea rch  p e rso n a lly ,  so th a t  they reached th e i r  
owi r e s u l t s  an i  conclusions. In  s h o r t ,  on completing a card they  
f e l t  the s a t i s f a c t i o n  of success which b u i l t  up t h e i r  s e l f -  
confidence.
c. I t  was a novel, d i f f e r e n t  approach, s u i t a b le  fo r  every com
petence le v e l .  Quite unrepressed , they were ab le  to  proceed a t  
t h e i r  OT-m pace, and thus they  had no reason to  develop n eg a tiv e  
a 11 i  tud e s t  owa rd s Ma theme, t i c s .

Concerning the teaching  method the p a re n ts  considered th a t  i t
helped t h e i r  c h i ld re n :
a. to become acquain ted  and acq .iire  concepts and r e l a t io n s  
beyond the four b a s ic  p rocesses  of mathematics,
b. to comb'me knowledge w ith  p leasu re  a n l  p lay ,
c. to  conq.ier knowledge themselves through a c t io n  and 
experim entation  and not as  a pass ive  audience of l i s t e n e r s  
( a r i s i r g  from u n in s p i r i rg  teach ing). As a mother 
c h a r a c t e r i s t i c a l l y  rep o rted ,  " i t  i s  a simple, a t t r a c t i v e  but a l s o  
i n te r e s t in g  approach to  Mathematics, i n i t i a t i n g  the c h i ld  in to  
concepts beyond the four b a s ic  f a c ts .  The cards as  w ell as  the  
appara tus  combine le a r n i rg  w ith  p lay  and th a t  i s  the reason why, 
I  th ink , my daughter who has always d i s l ik e d  Mathematics came 
around loving SME' 7-13. "
d. I t  aroused th e i r  i n t e r e s t :  thus they found i t  easy and com
prehensib le .
e. S tar  t u g  from very  simple, easy to perce ive  concepts they  
were t h r i l l e d  w ith  t h e i r  success , t h e i r  s e l f  confidence ims 
s trengthened thus they f e l t  competent and eager to  proceed f u r 
ther. Their i n i t i a t i o n  to  more complex and d i f f i c u l t  concepts 
was smooth a f t e r  continuous re v is io n s  and co n so lid a t io n s  of the 
same concepts which did  no t seem to  bore or confuse them.

N atu ra lly ,  opposite  views were expressed as  well. For in s ta n c e ,  
two of the p a ren ts  answered th a t  t h e i r  c h i ld re n  l ik ed  working 
with the cards o c c a s io n a lly  only. In  t h e i r  a t tem p ts  to  c l a r i f y  
th e i r  responses, the f i r s t  one explained th a t  her daughter
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p re fe r r e d  working on the manual and the second s p e c i f ie d ;  "The 
cards  as  m a te r ia l  p lu s  the teaching  approach a re  a p p ro p r ia te ly  
e f f i c i e n t  and s a t i s f a c to r y .  Of course, the appara tus  i s  i n d i s 
pensab le  i f  one wishes to a t t r a c t  the c h i ld r e n 's  i n t e r e s t  an l  
urge them to a c t io n .  N everthe less , I  t h i rk  th a t ;  a. sometimes 
the e x e rc ise s  could be solved in  more than one way, which made 
them r a th e r  vague, b. s ince  the appara tus  was considered neces
sa ry  fo r  the s o lu t io n  of ex e rc ise s  the ch i ld  could no t work e f 
f i c i e n t l y  i f  he took cards home but could not g e t  hold of the 
corresponding ap p ara tu s ,  as  w ell ,  c. the cardwork was undoubtedly 
e x t r a  work fo r  the ch ild .  At times the concept in troduced  by the 
card coincided w ith  the corresponding Greek sy lla b u s  thus, 
o f fe r in g  a chance fo r  co n so lid a t io n  and reinforcem ent. My 
daughter was then eager to  work w ith  the cards as  she f e l t  she 
was p ro g ress in g  f a s t e r  and more e f f o r t l e s s l y .  %'Jhen, however, i t  
30 happened th a t  she was obliged to work on d i f f e r e n t  concepts in  
the two systems then they  weighed as  two com pletely  d iv e rse  
su ti jec ts  on her and t i r e d  her out. "

The problems po in ted  out by the p a r t i c u la r  mother o r ig in a te d  in  
the way the approach was ap p lied  ra th e r  than the SMP 7-13 i t s e l f  
or the  teaching  method i t  adopted.

Question 3 explored the c h i ld r e n 's  response to the f a c t  th a t  two 
ex tra  hours of Mathematics were added to th e i r  normal programme. 
Eleven of the s ix te e n  p a re n ts  answered th a t  t h e i r  c h i ld re n  p r e 
fe r re d  doing Mathematics from both  systems sim ultaneously . Four 
out of s ix te e n  th a t  they wanted to  work w ith the cards anni only 
one did  not mind which of the  two systems would be used.

F in a l ly ,  the fo u r th  qu es tio n  inqu ired  whether the c h i ld re n  
sought t h e i r  p a re n ts '  help  in  order to  complete the cards. Five 
of the s ix te e n  p a re n ts  answered n e g a t iv e ly  exp la in ing  th a t  t h e i r  
c h i ld re n  regarded the cards as  a game and consequently  faced no 
d i f f i c u l t i e s  in  understanding  and com pletirg  them. U nfortu
n a te ly ,  very  few of the r e s t  of the p a ren ts  who re p l ie d  p o s i 
t i v e ly  bothered to  rep o rt  the reasons why th e i r  c h i ld re n  needed 
t h e i r  a s s is ta n c e .  The few exp lanations  given implied th a t  the
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chi Id r  en ' 3 d i f f i c u l t i e s  s t  emmed f r om the i  r ine.b i  1 i  ty  t  o d raw 
c e r t a in  shapes or g e t  hold of the a p p ro p r ia te  ap p ara tu s ,  or f i 
n a l ly ,  to understand the in tro d u c to ry  te x t  of the card e i th e r  
because i t  was not c le a r  enough or because i t s  fo rm ula tion  was 
m e omp r ehens ib  1 e .

2. The 9 th  S c h o o l.

Nine p a re n ts  out of the seventeen (53%) re p l ie d  to  the ques
t io n n a ire  h e re ,  but in  comparison w ith  the p a re n ts  of the 41st 
school many more responded and indeed very e n th u s i a s t i c a l l y  to 
our i n v i t a t i o n  to  come and d isc u ss  t h e i r  views or o b jec t io n s  
concerning the system.

To the f i r s t  ques tion  e ig h t  of the n ine p a re n ts  answered th a t  
t h e i r  c h i ld re n  enjoyed working w ith  the cards. Only one parent- 
reported  th a t  h i s  son only o ccas io n a lly  l ik ed  the cardwork and 
explained th a t  c e r t a in  of the  cards seemed easy to  him while he
faced d i f f i c u l t i e s  in  o th e rs .  A ll e ig h t  of the f i r s t  ca tegory  of
p a re n ts  considered th a t  t h e i r  c h i ld r e n 's  enthusiasm fo r  SMP 7-13 
was due to  the p o s s i b i l i t y  i t  o ffe red  them to  do Mathematics 
through play. Thus, the c h i ld re n  had fun and le a rn t  Mathematics 
e f f o r t l e s s l y  in  a very  o r ig in a l  and unusual % y. Now as  f a r  as 
the teach ing  method x^as concerned they  found i t  very  e f f e c t iv e .  
Their view was th a t  i t  helped c h i ld re n  le a rn  more in  a sh o r te r  
time and in  a much more p le a sa n t  and e a s ie r  way than the 
t  rad i  11 ona1 me thod s .

To the th i rd  ques tion  seven of the n ine  p a re n ts  answered th a t  in  
th e i r  opin ion  th e i r  c h i ld re n  would l ik e  to  s tu ly  Mathematics 
through bo th  systems sim ultaneously  while two of them re p l ie d  
th a t  t h e i r  c h i ld re n  would p r e fe r  to  be taught through the cards 
only.

F in a l ly ,  to  the fo u r th  qu es tio n  f iv e  of the n ine p a re n ts  answered 
th a t  t h e i r  c h i ld re n  needed help  in  order to  complete the  cards , 
but u n fo r tu n a te ly ,  they d id  not r e fe r  to  the causes of t h e i r
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ch iId  r  en ' s d i f f i  c u l t i e s .  Only one o f them wr o t  e cha ra c t  e r - 
i s t i c a l l y  th a t  h i s  ch i ld  r a r e ly  asked fo r  h e lp ,  whenever, th a t  
i s ,  he could not f ind  a t  home the appara tu s  he needed to  f i l l  in  
the cards. The remaining four p a re n ts  rep o rted  th a t  t h e i r  c h i l 
dren  considered the cardwork as  a game ra th e r  than  homework, 
consequently  they  met no d i f f i c u l t i e s  and never sought help.

3. The A ghia T riad a  s c h o o l.

Here ten  of the f i f t e e n  (67%) p a re n ts  completed the  «qi.iestionnaire 
and most of them responded to  our i n v i t a t i o n  fo r  d iscu ss io n .

To the f i r s t  ques tion  e ig h t  of the p a ren ts  answered th a t  t h e i r  
c h i ld re n  enjoyed working w ith  the cards because:
a. even i f  the 3HP cards i n i t i a t e d  the c h i ld re n  in  mathematical 
concepts, y e t  they were so p le a s a n t ly  p resen ted  th a t  they d id  not 
become t i r e d  but on the co n tra ry  had fun,
b. the p ic tu re s  and f ig u re s  on the cards as  w ell a s  the n a tu re  
and v a r i e ty  of the appara tus  a t t r a c t e d  the c h i ld re n  and made them 
regard the cards as  a game,
c compared w ith  t h e i r  Mathematics manual e x e rc ise s  and the 
monotonous t r a d i t i o n a l  teaching  methods employed, the  card based 
teaching  approach was a p le a sa n t  s u rp r i s e  which helped the c h i l 
dren  work in  a s p e c ia l ly  ch eerfu l  mood during the whole school 
year

Concerning the teaching  method a l l  p a re n ts  responded th a t  i t  was 
r ig h t ,  e f f e c t iv e ,  the most a p p ro p r ia te  fo r  t h i s  age.

One of the two p a re n ts  who answered tha.t t h e i r  c h i ld re n  l ik ed  
working on the cards o c c a s io n a lly  only revealed  th a t  h i s  son did  
no t f e e l  a t  ease w ith  too much w r i t in g  so he took care  to  avoid 
i t  by tak ing  home cards con ta in ing  p ic tu r e s  or f ig u re s !

The second paren t repo rted  th a t  h i s  ch i ld  found the  sy llab u s  
tiresom e due to the f r e q ie n t  re v is io n s  i t  included. That, he 
he ld ,  decreased h i s  c h i l d ' s  i n t e r e s t  fo r  the cards and accounted
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fo r  h i s  occas io n a l im w illingness to  work w ith  the p a r t i c u la r  ma
t e r i a l .

To the th i r d  q ues tion , seven of the  te n  p a re n ts  r e p l ie d  th a t  they 
be lieved  t h e i r  c h i ld re n  would r a th e r  be taught through both 
systems sim ultaneously , two answered th a t  t h e i r  c h i ld re n  p r e 
fe r re d  the SHE' method and one reported  th a t  h i s  son would l ik e  to 
have worked w ith  one of the two approaches.

F in a l ly ,  to  the fo u r th  ques tion , n ine of the ten  p a re n ts  re p l ie d  
tha.t t h e i r  c h i ld re n  sought th e i r  help  fo r  the cardwork and only 
one wrote th a t  h i s  son did  not ask fo r  help because he understood 
the t h e o r e t i c a l  con tex t or the in s t r u c t io n s  of the cards because 
of p rev ious ,  r e le v a n t  work a t  school.

In summary, reviewing the responses given i t  could be claimed 
t m t  the m a jo r i ty  of the p a re n ts  of the c h i ld re n  of a l l  th re e  
schools (80%) held  the opinion th a t  t h e i r  c h i ld re n  l ik ed  working 
w ith  the cards.

This, they presumed xms a r e s u l t  of a. the o r ig in a l  and p le a sa n t  
way in  which the cards p resen ted  the x%rious concepts , as  w ell as 
the v a r i e ty  of appara tus  made a v a i la b le  by the system. Working 
w ith the cards gave the ch i ld re n  the im pression they were 
involved in  a fa s c in a t in g  game ra th e r  than in  a Mathematics l e s 
son, b. the teaching  approach ims so d i f f e r e n t  from the t r a d i 
tions.! method th a t  i t  o ffe red  the c h i ld re n  the  o p p ortun ity  to 
move f r e e ly ,  a c t ,  and assume personal r e s p o n s i b i l i t i e s .

Some re se rv a t io n s  were expressed concerning the  sy llab u s  of the 
cards and the frequen t re v is io n s  imposed on the ch i ld .  Several 
o b s c u r i t ie s  were a lso  mentioned concerning the i n s t r u c t io n s  g iven 
as  w ell as  the phrasing  of the ques tions  which a t  times led to 
more than one so lu t io n .

Most of the p a re n ts  thought th a t  t h e i r  c h i ld re n  would p r e fe r  to 
have Mathematics using both  approaches a t  the same time. A few 
p a ren ts  expressed the view th a t  the le sso n  should be s o le ly  based
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on the  SME' p r o je c t  hut very  few believed  th a t  t h e i r  c h i ld re n  
should be working through one of the systems only.

F in a l ly ,  the m a jo r i ty  of the p a re n ts  reported  th a t  t h e i r  ch i ld re n  
needed help  in  order to complete the cards they  took home. 
U n fo rtuna te ly ,  very  few of them re fe r re d  to  the  p a r t i c u la r  d i f 
f i c u l t i e s  encountered by t h e i r  ch ild ren . Several p a re n ts ,  how
ever, acknowledged th a t  t h e i r  c h i ld re n  sought no help  s ince  they 
found the cardwork e s p e c ia l ly  a t t r a c t i v e  and d id  not have to t r y  
hard to  understand a concept.

The meetings w ith  the p a re n ts  - those of them who responded to 
our i n v i t a t i o n ,  of course - were very  en lig h te n in g ,  s ince  they  
were in d ic a t iv e  of t h e i r  a t t i t u d e  towards the m a te r ia l  and the 
teaching method adopted fo r  the research . I t  could be claimed, 
th e re fo re ,  th a t  the p a re n ts  of the c h i ld re n  of the Aghia Triada 
school and e s p e c ia l ly  the ones of the E'hinikas school were d e f i 
n i t e l y  more e n th u s ia s t i c  and open to change. They perceived  th a t  
th e i r  c h i ld re n  took r e a l  p leasu re  in  working w ith  the cards which 
they regarded as p lay  r a th e r  than lesson . Many of them saw th a t  
t h e i r  c h i ld re n  assumed a p o s i t iv e  a t t i t u d e  toT-fa.rds Mathematics. 
They worked h ap p ily  and conseq.iently made cons ide rab le  p rogress  
which f i l l e d  them w ith  s a t i s f a c t i o n  and encouraged them to 
proceed fu r th e r .  The c h i ld r e n 's  a t t i t u d e s  towards the p ro je c t  
in fluenced  th e i r  p a re n ts '  opinions who alm ost un reserved ly  
accepted the new approach. They were only a l i t t l e  s c e p t ic a l  
about the p r o j e c t ' s  p o s s i b i l i t i e s  to be ap p lied  su c c e ss fu l ly .  k  
c h i ld ,  fo r  in s ta n c e ,  who working a t  h i s  ovm pace and according to 
h is  a b i l i t i e s ,  completed in  the course of a school year the f i r s t  
s e c t io n  cards only, could not p o s s ib ly  cover the requ ired  Greek 
sy llab u s  in  Mathematics.

The p a re n ts  of the 41st school p u p i ls ,  who m ostly  came from a 
p ro fe s s io n a l  background, were b a s ic a l ly  p o s i t iv e  tOT^a.rds the new 
system, they were, however, more reserved  and c r i t i c a l  towards 
both  the m a te r ia l  and the teaching  method employed. They were 
c e r t a in ly  p leased  to  see t h e i r  c h i ld re n  t h r i l l e d  w ith  Maths, even 
i f  a b i t  concerned by th e i r  w il l in g n e ss  to  work on the p lan , when
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no one forced them to do so, whereas they grumbled about the r e s t  
of t h e i r  school su b jec ts .

The p a r t i c u l a r  p a ren ts  took personal i n t e r e s t  in  the cards, su
perv ised  t h e i r  c h i ld r e n 's  work and sev e ra l  of them had the chance 
to  w itness  fo r  themselves the c la s s  atmosphere during  the SHE' 
hour as  they v i s i t e d  the school while t h e i r  c h i ld re n  were working 
on the new Mathematics p ro je c t .  They were e q u a lly  s c e p t ic a l  with 
the p a re n ts  of the o ther  two schools about the a p p l i c a b i l i t y  of 
the system throughout the whole primary school years  and i t s  
e f fe c t iv e n e s s  in  covering the sy llab u s  for every a b i l i t y  le v e l  of 
the ch ild ren . Moreover, here ,  however, the expediency of the 
system 's  p e r s i s te n c e  to  use a r b i t r a r y  counting u n i t s  m s  
questioned. They considered th a t  c e r t a in  concepts continued to 
be r a th e r  too simple arid s t e r i l e  w ith  regard  to  the kind of 
knowledge they provided c h i ld re n  with. L a s t ly  they  observed the 
p o s s i b i l i t y  th a t  the c h i ld r e n 's  unprecedented enthusiasm about 
the new approach might be due to the f a c t  th a t  they  regarded i t  
as  an a c t i v i t y  ou ts id e  t h e i r  school o b l ig a t io n s ,  arid moreover, 
f e l t  secure to  face  i t  being we 11-prepared  by th e i r  work on 
Mathematics through the t r a d i t i o n a l  method.

D e f in i te ly ,  however, a l l  p a re n ts  agreed on one p o in t :  Not only 
were t h e i r  c h i ld re n  reco n c iled  to  Mathematics, bu t they a lso  en
joyed i t ,  considering  i t  to  be one of the most p lea san t  school 
a c t i v i t i e s .  Even w ith  the c r i t i c a l  comments made, th e re  was a 
genera l  im pression gained th a t  the use of the SMP was a s a t i s 
fa c to ry  approach to  Mathematics a lthough  such an in tro d u c t io n  
would req .iire  fu r th e r  in v e s t ig a t io n  before  i t  were g e n e ra l ly  a c 
cepted in  Greek primary schools.

The teachers' questionnaire.

Judging by the answers g iven  by the teach ers  in  each of the the 
th ree  schools on the completion of the main s tudy, i t  became ev
iden t th a t :
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a. All th re e  agreed w ith  the way in  which the va r io u s  mathe
m atica l  concepts were conveyed by the cards. They b e lieved  the 
cards to be in s tru m en ta l  in  he lp ing  the p u p i ls  to master knowl
edge on a par w ith  t h e i r  in d iv id u a l  c a p a c i t ie s .  The cards a lso  
o t te re d  them the  s a t i s f a c t i o n  th a t  they were q u ite  competent, 
l i b e r a t in g  them from any f e e l in g s  of i n f e r i o r i t y .
b. The c h i ld re n  enjoyed the se ss io n  of t h i s  p a r t i c u l a r  p ro 
gramme, mainly because th e re  was ample appara tus  th a t  they could 
e a s i ly  use ( in  order to  answer the questions  posed by the cards) 
but a lso  because the ta sk s  appealed to  them. Like some of the 
p a re n ts ,  they mentioned the com petitive s p i r i t  among the c h i ld re n  
th a t  the cards produced as  w ell as  the f a c t  th a t  even the most 
u n in te re s te d  p u p i ls  of the c la s s  were a t t r a c t e d  to the a c t i v i t y .
c. The c h i ld r e n , in  t h e i r  opinion, had not p r o f i t e d  very  much on 
an academic le v e l  because th e re  were not many chances for d i 
alogue, and th e re  were no t any questions  asked or opinions 
s ta te d .  Concerning the s o c ia l  l e v e l ,  the two te ach e rs  found the 
a c t i v i t y  worthwhile, while the th i rd  held the view th a t  the sy s
tem 's  demand fo r  persona l work o ffe red  slim  chances fo r  co-oper
a t io n  and c o l l e c t iv e  work. F in a l ly ,  with  regard to the p u p i ls '  
advantage on a persona l b a s is  a l l  th re e  answered u n h e s i ta n t ly  
th a t  the use of the SMP cards was b e n e f ic ia l .
d. In  most in s ta n c e s  teaching  w ith  the cards r e a l l y  helped the 
c h i ld re n  understand and enjoy Mathematics.
e Compared w ith  the p rev ious system, SMP m.s much more 
e f f e c t iv e  because i t  o f fe red  the ch i ld re n  a re sp o n s ib le  ro le  to 
p lay , i t  gave them confidence and re g a rd le s s  of t h e i r  i n t e l l e c 
tu a l  c a p a c i t i e s ,  the s a t i s f a c t i o n  of success.
f . The use of appara tus  i-ms ind ispensab le  in  the understanding  
of the var ious  mathematical concepts, and they themselves adm it
ted the b e n e f ic ia l  use of the appara tus  in  t h e i r  Mathematics 
c la s s .
g. A system of teaching  l ik e  SME* could be ap p lied  to  the Greek 
school under c e r t a in  co n d it io n s ;  i .  th a t  i t s  a p p l ic a t io n  should 
be l im ited  to the lower forms in  a school i i .  the number of 
c h i ld re n  per c la s s  should be small l i i .  the hours of Mathematics 
teaching should in c rease  iv  c e r t a in  school ru le s  should change 
in  order to  f a c i l i t a t e  the use of SMP.
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I h. TTiey themselves would not ob iec t  to  the in t ro d u c t io n  of a 
system l ik e  ShP , in  case the M in is try  of Education decided i t ,  
provided th a t  they were o ffe red  s p e c ia l ,  in te n s iv e ,  in - s e rv ic e  
courses fo r  t h e i r  o r ie n ta t io n  towards the programme.

I t  should he noted th a t  a p a r t  from t h e i r  answers to  the ques
t io n n a i re ,  in  the course of p r iv a te  d isc u s s io n s ,  the teach ers  
expressed some second thoughts both  in  regard to  the e f f e c t i v e 
ness of the teaching  methodology and to  the p o s s i b i l i t y  of i t s  
a p p l ic a t io n  in  Greek schools.

Some of the re se rv a t io n s  they expressed concerned;
a. A g enera l  r e s t l e s s n e s s  in  the classroom as  w ell as  the  con
s ta n t  no ise  the c h i ld re n  made during the se ss io n ,  which, in  t h e i r  
opinion, was very tiresome both  fo r the teach er  and the p u p i ls  
and i t  could be exhausting fo r  the te a c h e r ,  i f  i t  went on 
throughout the teaching  day.
b. A very  l im ited  chance fo r  communication between teach er  and 
p u p ils  and among the p u p ils .  They claimed th a t  the system o f 
fered  the teacher  few chances to  e lu c id a te  a new concept w ith  the 
e n t i r e ty  of the c la s s ,  to use the blackboard, to  i n i t i a t e  a 
d ia logue , and g e n e ra l ly  to  c re a te  such s i t u a t io n s  th a t  would en
ab le  the s tu d en ts  to use the mathematical language and allow  them 
to commimicate w ith  each o ther w ith mathematical terms and 
symbols.
c. The f a c t  th a t  the teacher was obliged to  rep ea t the same 
a n a ly s is  or exp lana tion  two or th re e  times in  the same se ss io n  to 
d i f f e r e n t  ch i ld re n  and t h i s  n a tu r a l ly  went on for weeks or 
months.

From a c e r ta in  p o in t  of time onwards, they m aintained i t  would be 
very d i f f i c u l t  fo r the  c h i ld re n  to  remain in  the same group, as 
the ch i ld re n  w ith in  one group would p rogress  a t  d i f f e r e n t  r a te s  
than o the rs  and, thus ,  they would d ea l  w ith  d i f f e r e n t  to p ic s  a t  
the same time. The teach e r ,  th e re fo re ,  would have to  check d a i ly  
which ch i ld re n  would be working on the same to p ic  befo re  she 
could make her t h e o r e t i c a l  in tro d u c tio n .  Even in  t h i s  case.
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noth ing  couM gue.rantee th a t  a l l  the  c h i ld re n  would have l i s te n e u  
to the t h e o r e t ic a l  a n a ly s is  on a l l  to p ic s  throughout the year.
d. The few chances the system o ffe red  the c h i ld re n  to fam il
i a r i z e  themselves w ith  numt'ers and mathematical f a c t s ,  as  w ell as 
w ith  the s o lu t io n  of mathematical problems. On the co n tra ry ,  
they b e lieved  th a t  the system p e r s i s te d  and consumed too much 
time on concepts , such as  c a p ac i ty ,  weight, money, e t c . , imple
menting, moreover, a r b i t r a r y  u n i t s .
e. The a p p l i c a b i l i t y  of the system, even i f  the teach ers  were 
w ell disposed towards i t ,  u n le ss  the fu n c tio n  of the Greek e l e 
mentary school was rev ised  and some changes were attem pted to the 
system i t s e l f  or the e x is t in g  system was combined w ith  some o ther 
teaching  approach.
f. The te a c h e rs '  unw illingness  to exchange the s e c u r i ty  of 
th e i r  old and t r i e d  working cond it io n s  fo r a r a d ic a l ly  new 
teaching approach which they considered would be d e f i n i t e l y  much 
more demanding.

C onclusively , i t  could be argued th a t  the teach e rs  saw both  the 
SÎ1P p ro je c t  and the teachinig method employed p o s i t iv e ly ,  even 
though they were s c e p t ic a l  as  to  whether i t  T-ra.s a system th a t  
could be e f f e c t iv e ly  ap p lied  to  the Greek prim ary school a t  
p re se n t ,  considering  the e x is t in g  s t r u c t u r a l  and fu n c t io n a l  con
d i t io n s  p re v a i l in g  in  the sec to r .

3. The c h i ld r e n ' s  q u e s t io n n a ir e .

I t  w s  a l s o  decided im portant to  gauge the p u p i l s '  r e a c t io n s  to 
the p r o je c t  by means of a T.iestiorm aire. From so doing, i t  %fas 
hoped th a t  the c h i ld re n  would in d ic a te  t h e i r  f e e l in g s  and 
thoughts about the work they  had completed during  the p r o je c t ,  
s ince  the c h i ld r e n 's  a t t i t u d e s  to  Mathematics a re  as  important as  
th e i r  competence in  the su b jec t .  In  the APU Mathematical Devel
opment (p. 114), i t  i s  s ta te d  th a t

the thoughts and f e e l in g s  of p u p i ls  towards the a c t i v i t i e s  they 
engage in  a t  school a re  an im portant fe a tu re  of t h e i r  le a rn in g .
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not only because of evidence th a t  they  i n t e r a c t  w ith  a tta in m en ts  
but because p o s i t iv e  a t t i t u d e s  a re  considered a d e s i r a b le  accom
paniment to  lea rn ing .

Another aim of the q u es tio n n a ire  T̂ g.s the s e le c t io n  of in form ation  
on the d i f f i c u l t i e s  th a t  the c h i ld re n  encountered in  d ea lin g  w ith  
the various  to p ic s  of the f i r s t  s e c t io n  cards. F in a l ly ,  i t  was 
seen as im portant to  know the p u p i l s '  p e rsona l views concerning 
the p ro je c t  i t s e l f  and i t s  a p p l ic a t io n  in  c la s s .

a. The questions asked and the r e p lie s  made h j  the children.

The m iestionna ire  co n s is ted  of e ig h t  main ques tions  a l l  of which 
r e fe r re d  to the experience the p u p i ls  had in  using the 5ÎIP mate
r i a l  fo r  a whole school year. F i f t y  four c h i ld re n  in  a l l  com
p le te d  the iqi.iestionn8.ire, in  p a r t i c u l a r ,  twenty f iv e  in  the 41st 
school, fo u rteen  in  the 9 th  and f i f t e e n  in  Aghia Triads, school. 
Several questions  went unanswered by some of the c h i ld re n ,  
th e re fo re ,  the number f i f t y  four i s  not accu ra te  fo r  a l l  e ig h t  
questions. N everthe less , the number of c h i ld re n  who answered 
each p a r t i c u la r  qu es tio n  i s  given.

In g en era l ,  the c h i ld r e n 's  answers in  a l l  th re e  schools were 
ra th e r  c o n tra d ic to ry  and to record them in  a diagram was deemed 
ra th e r  d i f f i c u l t  and p o in t le s s ,  s ince  i t  would n e i th e r  g ive a 
c le a r  p ic tu re  of the  c h i ld r e n 's  e^mluation of the p ro je c t ,  nor 
o f fe r  grounds for d isc u s s io n  arid comparisons.

I t  m.s, th e re fo re ,  considered more a p p ro p r ia te  to  p re se n t  the 
p u p i ls '  answers in  a ta b u la r  form being thus ab le  to  d isc u ss  and 
compare them. The p a r t i c u l a r l y  in te r e s t in g  answers a re  d iscussed  
in  some d e t a i l .  However, as  p rev io u s ly  s ta te d ,  c e r t a in  opinions 
a re  co n trad ic to ry  in  n a tu re ,  so even i f  the c h i ld r e n 's  answers 
a re  of i n t e r e s t  and in  c e r t a in  cases i l lu m in a tin g  they  should be 
in te rp re te d  w ith  cau tion .

The c h i ld r e n 's  responses to  the q . ies t ionna ire  might have been 
influenced by c e r t a in  f a c to r s  which a re  mentioned here :
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1. % e n  asked to  answer the q u es tio n n a ire  the  c h i ld re n  had a l 
ready f in ish e d  the f i r s t  s e c t io n  cards and some of them had p ro 
ceeded to the second, even the th i rd  sec t io n .  I t  would, th e re 
fo re ,  he very n a tu ra l  fo r  them to  have fo rg o t te n  se v e ra l  of the 
cards  they  had worked on, a t  the beginning of the p r o je c t ,  thus , 
one might argue th a t  t h e i r  answers were g iven  a t  random.
2. The c h i ld r e n 's  p o s i t iv e  answers probably r e f l e c t  t h e i r  ea
g erness  to p lease  t h e i r  te a c h e r ,  or, moreover, t h e i r  a t t i t u d e  
th a t  every th ing  in troduced a t  school i s  r ig h t .
3. C e r ta in  ch i ld re n ,  in  t h e i r  e f f o r t  to  appear as  e q ia l ly  good, 
e n th u s ia s t ic  and c a re fu l  as  t h e i r  b r ig h t  c lassm ates , copied th e i r  
answers. O thers, on the o ther ha.nl, in  an a ttem pt to be 
d i f f e r e n t  gave h ig h ly  improbable answers.

Did you l ik e  doing Mathematics from the 3ME= cards?

Answers: 
41st 

9 th
Aahia Triads.

TES
25(100%)
14(100%)
15(100%)

NO

2. Name the cards th a t  you l ik ed  most. 
Answers :

Schools All Vol. Money Measure height ‘rime Shape Math. Meaning
Cap. S k i l l s le s s

41st 9 5 7 6
9 th 3 5 1 1 3 1 1

A.Tr. 12 1 1 1

44% 9.3% 0% 3.7% 11.1% 18.5% 1.9% 13% 3.7%

N ote: In  t h i s  q ues tion  two p u p i ls  of the 41st school and one 
p u p il  of the 9th school named cards on two d i f f e r e n t  to p ic s  and 
thus the answers appear to  be twenty seven in s tead  of twenty f iv e  
and f i f t e e n  in s tead  of fo u r teen  correspondingly .
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3. Which of the cards did you lik e  least?
Answers :

Schools None Vol. Money Measure Weight Time Shape Math. Meaning
Cap. S k i l l s le s s

41st 14 4 1 6
9 th 5 1 1 1 1 4 1

A. Tr. 11 1 2 1

46. 3% 9.3% 1.9% 3. 7% 1.9% 9. 3% 1. 9% 22.2% 3.7%

N o te :  In  th i s  q ues tion  the p u p i ls  who answered "None" a c tu a l ly  
meant th a t  they l ik ed  them " A l l . "

4. Name the to p ic s  you found p a r t i c u l a r l y  d i f f i c u l t .
A nsw ers :

Schools None Vol. Money Measure Weight Time Shape Ma.th. Meaning
Cap. S k i l l s le s s

41st 9 1 1 6 8
9th ii  "

1 2 8 1
A. Tr. 15 1

44.4% 1.9% 3 7% 3.7% 11.1% 3.7% 29. 6% 1.9%

5. Wiy, do you thinlc, were these to p ic s  so d i f f i c u l t  fo r  you? 
Answers :

Schools No d i f f i  D ifficulties related Difficulties related
culties to the mthematical to the practical

content work
41st 25
9th 12 2
A. Ti-. 15

74 1% 22.2% 3.7%

Persœnl
\ùews
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6. Which of the subjects did you find easier to understand?
A n s w e r s  :

No Schools None Vol. Money Measure Weught Time Shape mth. Mærmg
of Cap. Skills less
Pu

25 41st 8 1 5 4 1 6
12 9th 2 2 2 1 4 1
15 A.Tr. 10 2 2 1

52 38.7% 5.3% 3.8% 9.3% 13.5% 1.9% 23.1% 3.8%

N ote: In  the 9 th  school, two p u p i ls  (namely Yasso and Yangelis) 
d id  not answer the questions  from 5 onwards. Thus, the answers 
produced by the 9th school p u p i ls  appear to be twelve in s te a d  of 
fou rteen  from q ues tion  5 below.

7a. Would you l ik e  to be taught
more o ften?
Answers :
Schools YES NO

41st 25
9 th 12

A. Tr. 12 3

94.2% 5.8%

7b. If  your answer i s  "YES" what e ls e  would you l ik e  the cards to  
include?
Answers :
Schools Nothing Math. P r a c t ic a l  Appearance of Personal

e ls e  s k i l l s  work

41st 
9th 

A. Tr.

19.2% 11.5% 17.3%

the cards

4
4

19. 2%

view;

23.1%
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N o te :  This qu es tio n  was not answered by a l l  the ch ild re n .  Thus, 
th re e  p u p i ls  out of the twenty f iv e  of the 4 i s t  school and two 
p u p i l s  out of the the f i f t e e n  of Aghia Triada school did  not an
swer the question .

7c. I f  your answer i s  "NO" ex p la in  why.
Answers :
Schools All out the p ro je c t  Personal views

41st
9 th  2 1

A. Tr. 2 1

N ote: A ll the  p u p i ls  of the 9 th  school had a lre a d y  answered the 
questions  7 a ( th a t  i s ,  th a t  they would l ik e  to  spend more time on 
the SHE' cards) and consequently  they should no t have answered
q ues tion  7c. N everthe less ,  th e re  were s t i l l  th re e  p u p i ls  eager to
j u s t i f y  t h e i r  d i s l i k e  of some a sp e c ts  of SÎ1P.

8a. ^?hat d id  you l ik e  most about the SIE cards?
Answers :
Schools Everything Math. P r a c t ic a l  Appearance of Personal

s k i l l s  work the cards views

41st 9 3 4 3 6
9th  7 5

A. Tr 1 1 3  5 5

19.2% 7.7% 26.9% 15.4% 30.8%
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8b What were the th in g s  ycai did  not l ik e ?
A nsw ers :
Schools ¥e l ik e d  Hath. P r a c t ic a l  Appearance of Personal

every th ing  s k i l l s  work the cards views

rt.

4 1 s t  17 1 5 1 1
9 th  2 4 2 4

Tr. 10 1 4

55.8% 11.5% 13.5% 1.9% 17.3%

b. D is c u s s io n  on th e  c h i ld r e n ' s  q u e s t io n n a ir e .

1. The cards were favoured among a l l  ch ild ren .

2. The answers of the c h i ld re n  of the 41st school were a l l  to 
the  point., whereas the c h i ld re n  of the o ther two schools  even a t  
very  low percen tages  (3,7% a t  the most) went a s tra y .

3. The most d iv e rse  answers came from the c h i ld re n  of the 9th 
school, while the Aghia Triada school c h i ld re n  gave very  genera l  
answers of the t\rpe " a l l  of them," "none".

4. 44% of the  c h i ld re n  responded p o s i t iv e ly  to  the second ques
t io n ,  th a t  i s  they  answered th a t  they l ik ed  the SÎ1P cards, 
whereas to the 3rd ques tion  a 46.3% of the c h i ld re n  a c tu a l ly  p ro 
duced the same answer.

5. In  the ques tions  concerning volume and cap ac i ty  a 9.3% of the 
c h i ld re n  claimed th a t  the p a r t i c u la r  cards a t t r a c t e d  them more 
but the same percen tage of c h i ld re n  re je c te d  the very  same cards.

6. The su ti jec ts  money and shape were the l e a s t  popular among the 
ch ild re n .  Money in  p a r t i c u l a r  was the su b jec t  not even once men
tioned favourab ly  while a 1.9% of the c h i ld re n  repo rted  i t  a s  the 
su b jec t  they  l ik ed  l e a s t .  As regards shapes a 1.9% of the c h i l -

176



dr en r e fe r re d  to them as t h e i r  most fa v o u r i te  su b je c t  and the 
same percentage repo rted  the opposite .

7. The cards on weight, time and the var ious  mathematical s k i l l s  
were the most favoured by the ch i ld re n  according to  t h e i r  answers 
to q u es tio n  numb^er 2. The percentage of the p o s i t iv e  responses 
were corresponding ly  11.1%, 18.5% and 1 3 %.29

8. The su b je c ts  the  c h i ld re n  l ik ed  l e a s t  were obviously  the ones 
on mathematical s k i l l s .  The n ega tive  responses came up to  22.2% 
in  c o n t ra s t  to 9.3% fo r  volume and cap ac ity  and 9.3% for time, 
the immediately l e s s  popular su b je c ts  among the c h ild r e n .

9. The most d i f f i c u l t  su b je c ts  may s a fe ly  be considered the ones 
concerning mathematical s k i l l s  (29.6%).21 The second h a rd e s t  
sub,jact was time, d e s p i te  the f a c t  th a t  i t s  cards came f i r s t  in  
the c h i ld r e n 's  p re fe ren ces  (p o s i t iv e  responses 1 8 . 5% ).2 d

10. Even i f  44.49% of the c h i ld re n  reported  th a t  they  faced no 
p a r t i c u la r  d i f f i c u l t i e s  in  any of the s u b je c ts ,  n e v e r th e le s s ,  
t h i s  percen tage could not be considered accu ra te  s in ce ,  i t  i n 
creased up to  74.1%, when the c h i ld re n  were asked to  mention the 
causes of t h e i r  d i f f i c u l t i e s .  Therefore , according to the c h i l 
d r e n 's  responses the d i f f i c u l t i e s  were mainly due to  the mathe
m atica l con ten ts  of the cards (22.2%) and to a l e s s e r  ex ten t to  
the p r a c t i c a l  work the cards requ ired .

11. The su b je c ts  the c h i ld re n  found e a s ie r  to grasp were the ones 
concerning the m athematical s k i l l s  and time a t  a percen tage of 
23.1% and 13.5% correspondingly . The same sub'jects were a lso  the  
ones WThich, as  the c h i ld re n  confessed, caused the g r e a t e s t  d i f f i 
c u l t i e s  (29.6% fo r  the mathematical s k i l l s  and 11.1% fo r  time).

12. 94.2% of the c h i ld re n  wished they could have spent more time 
on Mathematics w ith the cards, while the remaining 5.8% who r a 
sp onied n e g a t iv e ly  came from the Aghia Triada school.
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13. 26.9% of the c h i ld re n  l ik ed  the p r a c t i c a l  work requ ired  by 
the  cards more, while 7.7% l ik ed  the mathematical s k i l l s  and 
15.4% lik ed  the la y -o u t  of the cards. Now the percen tages  of the 
c h i ld re n  who, on the co n tra ry ,  d i s l ik e d  the cards  fo r the very 
same reasons were 13.5%, 11.5% and 1.9% correspondingly . F i 
n a l ly ,

14. lla.ny c h i ld re n  (19.2%) expressed t h e i r  wish th a t  the appear
ance of the cards might be improved and 17. 3% demanded more p ra c 
t i c a l  work.

c . Some comments on th e  c h i ld r e n ' s  a n sw ers.

À comparison of the  r e p l ie s  the c h i ld re n  of the th re e  schools 
produced and the fo rm ula tion  of those r e p l ie s  would y ie ld  the 
to llow ing r e s u l t  s ;

i .  The c h i ld re n  of the  41st school produced e la b o ra te  r e p l ie s ,  
n e a t ly  phrased and made an a ttem pt to  p re sen t  d i f f i c u l t  th ings  
e a s i ly .  They had no d i f f i c u l t i e s  in  expressing  t h e i r  opinions 
concerning the p ro je c t  and the teaching  approach. Thus they 
s ta te d  th a t  they "would l ik e  the cards to have more humour" and 
th a t  "they wished th e re  were le s s  no ise  in  the classroom".

l i .  The responses of the  p u p i ls  of the 9th  school show th a t  the 
elements of the p ro je c t  th a t  p a r t i c u l a r l y  a t t r a c t e d  them r e f l e c t  
t h e i r  d e f ic ie n c ie s ,  while the  elements they r e je c te d  denote t h e i r  
co g n it iv e  weaknesses. Their r e p l ie s  revea l t h e i r  need fo r  a c t io n  
and movement. They a p p a re n tly  face problems in  j u s t i f y in g  t h e i r  
opinions or a t t i t u d e s .  Their vocabulary  was r a th e r  poor, th e i r  
answers were o f te n  vague and very few were c o r r e c t ly  formulated 
and to the po in t .  To the ques tion  "Wha.t e lse  would you l ik e  the 
cards to  include?" they  responded w ith  a req u es t  fo r  more appara
tus  and p ic tu re s  more co lour , drawings, a c t i v i t i e s ,  more toys, 
"th ings" and d o l l s .

i i i .  The r e p l ie s  of the Aghia Triada school p u p i ls  were ra th e r  
general in d ic a t in g  a s o r t  of la z in e s s  or covering t h e i r  weak-
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n esses  to  express themselves a c c u ra te ly .  S t i l l  th e re  were some 
c h i ld re n  who had the honesty  to  admit they  would no t l ik e  to 
spend more time doing Mathematics from the cards and q u ite  
fraiilily  gave t h e i r  reasons fo r  th a t :  ("Because Maths a re  more
d i f f i c u l t , "  "Because I had o ther  homework to  do ,"  "Because they 
would be more d i f f i c u l t . " )

Depending on the answers the c h i ld re n  gave we can d iv id e  them 
in to  c a te g o r ie s ;

i .  The ones who surpassed  them selves, eager to  express t h e i r  en
thusiasm and gave answers of the typie :
"I wish they  (the  cards)  were more d i f f i c u l t , "
"I wish they had more e x e r c i s e s , ”
"I would l ik e  to w r i te  more num bers."

I I . The p u p i ls  who "got under the skin" of the  system and ex
pressed  th e i r  s in c e re  d e s i r e  th a t  the cards were b e t t e r ,  in  t h e i r  
opinion always. Answers of t h i s  ca tegory  include :
"I wish they had more c o l o u r s ,"22
" . . .  th e re  were 4 sh ee ts  (as w ith  the cards on d iag ram s),"
"I would l ik e  to do more maths from the c a r d s . "

I I I . The ch i ld re n  who e i th e r  encountered d i f f i c u l t i e s  or worked 
qu ite  smoothly but w ith  no enthusiasm gave answers of the tqqie:
"I wish they (the cards)  were easy ,"
"I would not l ik e  to  do more Mathematics from the ca rd s ,"
"I had d i f f i c u l t i e s  to  u n ie r s t a n d . "
The answers to 8a e s p e c ia l ly  (what d id  you l ik e  most about the 
SMP cards) d esc r ib e  some of the main c h a r a c t e r i s t i c s  of the SMP 
p ro je c t  which in fluenced  the choices of the p r o je c t  fo r  our r e 
search. A close  examination of each one of the c h i ld r e n 's  an
swers a s se s se s  our very  reasons fo r  adopting the SME‘ p ro je c t .
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Tlie c h i l d r e n ' s  a n s w e r s Reasons  f o r  a d o p t i n g  SHP 7-13

"The p ic tu re s"  
"The colours"

"¥e count w ith  thing: 
"Because I count 
w ith  my fingers..

The simple f r i e n d ly  drawing of 
the card and the recu rr in g  
ch a ra c te rs  g ive  the p ro je c t  
i t s  id e n t i ty .
The cheap, f a m il ia r  appara tus  
employed by the c h i ld re n  fo r  
the completion of the cards 
a s s o c ia te s  Mathematics w ith  
eve ryday l i f e .  Fur the rmore, 
the ch ild  f e e l s  encouraged, 
comfortable to  use any p iece  
of appara tus  a v a i la b le .

"The.t 1 made p rogress"  
"Because I weighed"

"Ths.t I could go out"

There a re  cards s u i ta b le  fo r  
every a b i l i t y  le v e l .
Ind iv idua1 1earn ing  sa t i s f i e s  
the needs of every ch i ld .
The ch i ld re n  le a rn  Mathematics 
through p ra c t ic e .  In s tead  of 
so lving or completing e x e rc ise s  
in  th e i r  books they  acqu ire  
knowledge throingh experiences 
der iv in g  from t h e i r  occupation 
w ith  everyday a c t i v i t i e s .
The f a c t  th a t  the c h i ld re n  were 
not confined to  t h e i r  desks and 
could move f r e e ly  s u i te d  the 
needs of t h e i r  age.
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F in a l ly  some of the answers to  8b h ig h l ig h t  those c h a r a c t e r i s t i c s  
of the p ro je c t  th a t  a re  p a r t i c u l a r l y  t i r i n g  or im pleasant to the 
ch i ld ren .
Answers l ik e :
"the questions"
"Because th e re  were too many (cards)"
"Because they were d i f f i c u l t "
"Because the teacher  was not th e re  to  show me"
show th a t  the long and sometimes incomprehensible te x t  i s  annoy
ing in  an in d iv id u a l iz e d  system th a t  s u b s t i t u t e s  the teacher. 
The c h i ld re n  being accustomed to  t h e i r  t e a c h e r 's  exp lana tions  
f ind  i t  hard to  read, imderstand and answer the questions . The 
very  sh o r t  time th a t  the teacher  can devote to  each c h i ld ,  a 
problem anyxmy in  an in d iv id u a l iz e d  p ro je c t ,  becomes more acu te  
when a c la s s  has a g r e a te r  number of under-achieving  p u p i ls  in  
r ead mg and / o r Ha. theme, t i c s .

Thus c h i ld r e n 's  r e a c t io n s  to  the p ro je c t  and th e i r  answers to  the 
given q aes tion im ire  serve as  good in d ic a to rs  fo r  the advantages 
and p o s i t iv e  c h a r a c t e r i s t i c s  of the p ro je c t  i t s e l f  and the 
teaching approach as  w ell as  fo r  the d e f ic ie n c ie s  of the p ro je c t  
and the problems th a t  occur during i t s  a p p l i c a t i o n . -4
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D is c u s s io n  on th e  c h i ld r e n ' s  r e s p o n se s  to  th e  f i r s t  s e c 
t io n  t e s t .  

The c h i l d e r n ' 3 r e s p o n se s  to  th e  f i r s t  s e c t i o n  t e s t  35

I t  has a lre a d y  been mentioned th a t  f o r ty  n ine c h i ld re n  out of 
the f i f t y  seven p a r t i c ip a t in g  in  the re se a rc h  p r o je c t  took the 
t e s t  on s e c t io n  1. Five of the remaining e ig h t  c h i ld re n  did  
no t complete the  t e s t  because of d i f f i c u l t i e s  a l re a d y  described  
( p . 137). F in a l ly ,  the th re e  o ther  cases were c h i ld re n  who 
worked a t  such a slow pace th a t  the  m a te r ia l  they had covered a t  
the end of the  school year d id  not q.ia.iify them to take the 
t e s t .  Thus, our sample, smell to begin  w ith , was fu r th e r  
l im ited . D espite  the  small sample, however, an évalua.t io n  of 
the t e s t  r e s u l t s  was deemed of g re a t  importance. k  c lo se r  
examination of the erroneous or unanswered r e p l ie s  could be 
in d ic a t iv e  of the  d i f f i c u l t i e s  the c h i ld re n  faced in  ta c k lin g  
the p a r t i c u la r  su b je c ts .

Moreover, s e v e ra l  conclusions could be drawn by examining the 
d i f f e r e n t  d i f f i c u l t i e s  faced by boys and g i r l s  in  the same or in  
a l l  th re e  schools of the re sea rch  p ro je c t .  F in a l ly ,  the p o s s i 
b i l i t y  th a t  the c h i ld r e n 's  s o c ia l  c la s s  might have in fluenced  
th e i r  performance in  Mathematics could be examined.

For a l l  these  reasons we examined and included in  column d i a 
grams the fo llow ing cases;
1. The s ix te e n  most d i f f i c u l t  e x e rc ise s  experienced by the 
g i r l s /b o y s  of each school se p a ra te ly .
2. The common most d i f f i c u l t  e x e rc ise s  experienced by 
g i r l s /b o y s .
3. The number of unanswered ques tions  by g i r l s /b o y s .
4. The th re e  schoo ls ' p u p i ls '  p ro g ress  over the  year.

Each case i s  d e l ib e ra te d  s e p a ra te ly  followed immediately a f t e r 
wards by a p a r a l l e l  p r e s e n ta t io n  and d isc u s s io n  of the c o r re 
sponding bar ch a r ts .
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1- T h e  s i x t e e n  m o s t  d i f f i c u l t  e x e r c i s e s  e x p e r i e n c e d  b j

t h e  g i r l s / h o y s  o f  e a c h  s c h o o l .

Each t e s t  paper co n s is ted  of t h i r t y  two e x e rc ise s  based on the 
m a te r ia l  taught through the use of the cards. I t  has a l re a d y  
been mentioned ( p. 119 ) t h a t  the  t e s t  g iven  was the o r ig in a l  
3IIP t e s t  t r a n s la t e d  in to  Greek w ith  only s l i g h t  changes in  
p la c e s  in  order to  take accoimt of the Greek sy lla b u s  ( t h i s ,  
a f t e r  a l l ,  had been our main concern in  adopting the SHE' cards 
to Greek).

Several e x e rc ise s  included th ree  or four q u es tio n s ,  so th a t  the 
t o t a l  number of questions  came up to  s ix ty  e ig h t .  Each q.ies- 
t io n ,  re g a rd le s s  of i t s  d i f f i c u l t y ,  was marked w ith  one p o in t ,  
thus, by securing  s ix ty  e ig h t  p o in ts ,  the p u p il  was considered 
to  have understood and mastered a l l  the m athematical concepts 
involved. The f i r s t  s ix te e n  most d i f f i c u l t  ques tions  e x p e r i 
enced by boys and g i r l s  of each one of the schools  a re  sepa
r a t e ly  s c ru t in iz e d  here. There were c e r t a in ly  more questions  
causing as  many d i f f i c u l t i e s  as  the s ix te e n  s e le c te d ,  y e t  they 
were not included in  the diagrams. Moreover, the c h i ld re n  seem 
to have encountered the same amount of d i f f i c u l t y  in  the four or 
f iv e  l a s t  questions .

In  an e f f o r t  to  determ ine the s ix te e n  most d i f f i c u l t  qu es tio n s ,  
we c a lc u la te d  fo r  each ques tion  the percen tage of success fo r  
the b o y s /g i r l s  of each school. The a n a ly t i c a l  r e s u l t s  fo r each 
school a re  as  fo llow s:
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a .  4 1 s t  p r i m a r y  s c h o o l .

1.  T he  s i x t e e n  m o s t  d i f f i c u l t  e x e r c i s e s  e x p e r i e n c e d  b y

b o y s
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The most d i f f i c u l t  e x e rc ise s  fo r  the 41st school hoys appear in  
bar ch a r t  Pi. The success percentage for boys and g i r l s  in  ev
ery ex e rc ise  i s  a lso  d isp layed . The nuüüners on the h o r iz o n ta l  
ax is  rep resen t the  corresponding ex e rc ise  in  the t e s t  s h e e t . (1) 
Thus i t  becomes obvious th a t  in  ex e rc ise  numbers 20, 23, 25 boys 
and g i r l s  faced the same d i f f i c u l t i e s .  On the c o n tra ry ,  in  exer
c ise s  27 (a co in  problem), 44 (a coin  e x e rc is e ) ,  26 (an expres
sion  of su b tra c t io n )  the success d i f fe re n c e  between boys and 
g i r l s  was cons ide rab le  and the g i r l s  r a th e r  than  the boys d e a l t  
more su c c e s s fu l ly  w ith  these  ex e rc ise s
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2. T he  s i x t e e n  m o s t  d i f f i c u l t  e x e r c i s e s  e x p e r i e n c e d  by
g i r l s .
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Wiat we can ob serve here i s  th a t  in  e x e rc ise s  47, 48
1 suti t r a c t  ion  w ith  the sjTïüjolization of correspondence), 62 (a 
siîtî t r a c t io n -
a d d i t io n  problem) and 23 (counting up by two in  the numbier l in e )  
boys and g i r l s  encoimter almost the same d i f f i c u l t i e s .  Never
th e le s s ,  in  e x e rc ise s  13 ( f r a c t i o n s ) ,  42 (a co in  e x e rc ise )  and
12 (suti t r a c t  ion w ith  the implementation of the term "take away" ) 
the g i r l s  undoubtedly face more se r io u s  d i f f i c u l t i e s  than  the
boys.
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b  T h e  À g h i a  T r i a d a  p r i m a r y  s c h o o l .

1 The sixteen most difficult exercises experienced by 
boys.

Agia T r ia  d a 's  E i^ m e n ta ry
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□  BOYS AT EXER N *
H  GIRLS AT 16 most  d i f f i c u l t  e x e r c i s e s  for boys

From bar c h a r t  P3 i t  becomes obvious th a t  in  e x e rc ise s  27 (a 
problem on money, which can be graded as  the l e a s t  su ccess fu l  
ex e rc ise  among the boys), 13, 14, 21 and 22 ( f r a c t i o n s ) ,  25 
(counting up by four in  the number l i n e ) ,  42 and 43 (e x e rc is e s  
on money) and 51 ( the  tu rn  on the r ig h t )  boys a s  w ell as  g i r l s  
experience the  same degree of d i f f i c u l t y .  In  g e n e ra l ,  what the 
diagram suggests  i s  t h a t  fo r  the p a r t i c u la r  e x e rc ise s  the d i f 
ference of performance between boys and g i r l s  i s  r a th e r  i n 
s ig n i f i c a n t .  À cons ide rab le  success d i f f e re n c e  can be d e tec ted  
only in  e x e rc ise s  19 ( f r a c t io n s )  and 10 ( s u b t r a c t io n  w ith  c o r re 
spondence sidatio lisation) where g i r l s  a re  c e r t a in ly  more su ccess 
fu l  than boys.
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2 .  T h e  s i x t e e n  m o s t  d i f f i c u l t  q u e s t i o n s  e x p e r i e n c e d  b y

g i r l s .

Àghia Triada Primary School
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In  column diagram P4 we can observe once more th a t  in  most exer
c is e s  the d i f f e r e n c e  of the success degree between boys and 
g i r l s  i s  minimal. In  ex e rc ise  27 scores  of boys as  w ell as  
g i r l s  were a t  the lowest po in t .  In  s h o r t ,  only in  four out of 
the s ix te e n  ex e rc ise s  c h a ra c te r is e d  as the most d i f f i c u l t  fo r 
the g i r l s  d id  the boys score much h igher than the  g i r l s .  These 
were e x e rc ise s  31 and 33 ( the  use of the abacus and the s^nobol- 
i z a t io n  of a two- d i g i t  number), a lso  49 (a d iv i s io n  problem) 
and 57 ( th e  d i f f e re n c e  of two given numbiers). In  f a c t ,  in  the 
l a s t  e x e rc ise ,  57, the success r a te  of the g i r l s  ims 50% as  op
posed to  the boys' 100%.

The above sco res  do not in d ic a te  th a t  th e re  e x i s t  such to p ic s  
where boys' achievement r a t e s  a re  markedly d i f f e r e n t  from those 
of g i r l s ' .
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c .  T he  9 t h  p r i m a r y  s c h o o l

1. T he  s i x t e e n  m o s t  d i f f i c u l t  e x e r c i s e s  e x p e r i e n c e d  b y
b o y s .

9 th  Prim ary S ch o o l
120 

100 

m SO
u
u
3
tfi

60 

40

20 4 - 

n

o-o- o o  o-O O-

W
At'..

%
•IT; Sij ii3 iij ii.
C4 CM CM CM C'D... 'D....'D...ID

10 a.

ü-;i

p....

21 44 22 31 46 49 57 58 59 62 19 12 13 20 25 26 
□  BOYS 9 EXER . No
0  01RLS 9 The 16 most d i f f i c u l t  e x e r c i s e s  for  boys

In column diagram P5 i t  appears th a t  in  e ig h t  of the s ix te e n  ex
e rc ise s  c h a ra c te r iz e d  as  the most d i f f i c u l t  ones fo r  the boys 
the success r a te  of the boys was h igher  or even much h igher  than 
the corresponding one ex h ib ited  by the g i r l s .
Exercise 21 ( f r a c t io n s )  g e ts  the lowest sco res  while in  ex e r
c ise s  12, 13, 44 and 46 the g i r l s  a re  100% su c c e ss fu l ,  whereas 
with the boys' sco res  being 75%, 75%, 50%, 62,5% re s p e c t iv e ly  
th e i r  degree of success was c l e a r ly  lower.

188



2- T he  s i x t e e n  m o s t  d i f f i c u l t  e x e r c i s e s  e x p e r i e n c e d  b y

g i r l s .
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Co limn diagram P6 shows th a t  in  a l l  s ix te e n  e x e rc ise s  considered 
as  the most d i f f i c u l t  ones fo r  the g i r l s  the  boys gathered  from 
h igher to  much h igher  scores . In  p a r t i c u l a r ,  in  e x e rc ise s  39 and
40. which d e a l t  w ith  time, the success percen tage  was 0%, while 
fo r  the reimaining e x e rc ise s  the success r a t e  was 3 3 , 3 % , except 
fo r  10 and 11, where they  were 66,7% su c c e ss fu l .

The above percen tages  p o in t  out th a t  a t  th e  p a r t i c u l a r  to p ic s  
the g i r l s  encountered s ig n i f i c a n t l y  more d i f f i c u l t i e s  from the 
boys. Perhaps, t h i s  i s  due to  the f a c t  th a t  the numbier of g i r l s  
who p a r t i c ip a te d  in  the resea rch  
was very  small.

2. The common m ost d i f f i c u l t  e x e r c i s e s  e x p e r ie n c e d  by  
h o y s / g i r l s .

Table 1 shows fo r  each one of the  s ix ty  e ig h t  e x e rc ise s  the  suc
cess r a te s  expressed in  percen tages  fo r  boys and g i r l s  of the 
th ree  schools se p a ra te ly .  From t h i s  ta b le  we d is t in g u ish e d



those e x e rc ise s  in  which b o y s /g i r l s  of a l l  th re e  schools scored 
the low est, i n  the hope of d iscovering  the s p e c i f i c  to p ic s  which 
caused d i f f i c u l t i e s  to  both  boys and g i r l s .  I f  such to p ic s  ex
i s te d  and we managed to  i d e n t i f y  them, teachirig s t r a t e g i e s  could 
be adopted which would perhaps lead to  an a l t e r n a t iv e  approach 
and the p ro v is io n  of supplementary a c t i v i t i e s .

The diagrams h ig h l ig h t in g  the common most d i f f i c u l t  e x e rc ise s  
experienced by b o y s /g i r l s  a re  p resen ted  below.

a. The common most d i f f i c u l t  ex erc ises  experienced by boys.

1 uu -
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27 42

EXER Mo.
0  BOVS AT The common most d i f f i c u l t  e x c e r s l s e s  
M BOVS 9 for boys

Diagram P7 in d ic a te s  th a t  ex e rc ise  44 (on the use of co ins) i-ms 
the one th a t  the  boys in  a l l  th re e  schools found most d i f f i c u l t .

Furthermore, i t  appears  th a t  w ith  the excep tion  of two e x e rc ise s  
(44 and 61) the  boys in  the Aghia Triada school scored the  low
e s t  in  the- common most d i f f i c u l t  e x e rc ise s .

Exercise  27 (on the use of co ins) was the one among the seven 
common most d i f f i c u l t  ex e rc ise s  fo r which the success r a t e s  
among the th re e  schools d i f f e r e d  most g r e a t ly .  Thus, while the 
success r a te  of the 41st and Aghia Triada schools  were r a th e r
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low but close., the corresponding success r a t e  fo r  the  9 th  school 
was much h igher.

b The common most d i f f i c u l t  ex erc ises  experienced by g ir l s .
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EXER S&

The common most d i f f i c u l t  e x c e r s l s e s  
for g ir l s

Diagram P8 shows the  four most d i f f i c u l t  e x e rc ise s  fo r  the 
g i r l s .  In  a l l  four e x e rc ise s  the 41st school g i r l s  scored 
h igher than the r e s t .  The 9th  school g i r l s ,  w ith  the exception  
of one ex e rc ise ,  scored the lowest.

The p ro g ress io n  here i s  :gi.iite c le a r .  At the top of the success 
sc a le  came the 41st school g i r l s ,  followed by the Aghia Triada 
school g i r l s  bu t not w ith  a big  d i f fe re n c e  between them (except 
fo r  ex e rc ise  27 ) and l a s t  came the g i r l s  from the 9th
s c h o o l . W e  should perhaps s t r e s s  the f a c t  th a t  the r e s u l t s  
might have been d i f f e r e n t  i f  the number of the 9 th  school g i r l s  
who p a r t ic ip a te d  in  the  t e s t  had not been so l im ited .

Furthermore, by considering  the  r e s u l t s  of diagram P8 and those 
of diagram P7 ( r e f e r r in g  to  the boys' r e s u l t s )  i t  can be ob
served th a t  the  success r a t e s  of the 9 th  school boys gave a. much 
b e t t e r  p ic tu re  than  the corresponding one of the g i r l s ,  while 
the reverse  was t ru e  fo r  the Aghia Triada ch ild ren .
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3 T he  common u n a n s w e r e d  e x e r c i s e s  b y  h o y s / g i r l s .

Some of the  e x e rc ise s  went unanswered by bo th  boys and g i r l s .  
I t  was considered th a t  a c lose  examination of those e x e rc ise s  
might prove u se fu l .  By p in -p o in t in g  those p a r t i c u l a r  e x e rc ise s  
and the to p ic s  to  which they re fe r re d  the reasons which might 
have in fluenced  c h i ld r e n 's  a t t i t u d e s  to  those p a r t i c u la r  items 
could be h ig h lig h te d .

The column diagrams P9 and PIO d isp la y  the common unanswered 
ipuestions by g i r l s /b o y s .

a . The common unansw ered e x e r c i s e s  by b o y s.

m B U 41m B U AT
0 B U 9

EXER M»
The common unanswered e x c e r s l s e s  

for boys

The e x e rc ise s  which a numl#er of boys in  a l l  th re e  schools did  
not answer were numbers 19 and 20 (on f r a c t i o n s ) ,  43 (on the use 
of co ins) and 49 (a d iv i s io n  problem). In  those p a r t i c u la r  
ex e rc ise s  the  41st school s te a d i ly  p resen ted  the h ig h e s t  degree 
of imanswered e x e rc ise s ,  w ith the boys of Aghia T riada school 
coming next and the 9th  school l a s t  w ith  indeed the  sm a lle s t  
Percentage in  a l l  four e x e r c i s e s .38
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One p o ss ib le  exp lana tion  fo r  the above r e s u l t s  i s  th a t  the 41st 
boys did  not r i s k  to  g ive an answer which they d id  not f e e l  c e r 
t a in  about, while the 9 th  school boys d id  not e la b o ra te  t h e i r  
answers so much.

Of course, an a l t e r n a t iv e  i n t e r p r e t a t i o n  might be th a t  the 9 th  
school boys fouiid the p a r t i c u la r  ex e rc ise s  l e s s  d i f f i c u l t  than 
the 41st school boys.

b. Tbe common unansw ered e x e r c i s e s  by g i r l s .

LÜ bO -

.« .......A . . . . AfO M M............. H5
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G U 41 EXER Mft
G u RT The common unanswered e x c e r s l s e s

for g ir l sG u ÿ

Column diagram PIO shows the common questions  to  which a number 
of g i r l s  in  a l l  th re e  schools d id  no t answer

I t  can be n o ticed  th a t  the 41st school g i r l s  were a b le  to answer 
more ques tions ,  th e re fo re  th e re  were fewer unanswered ques tions  
o v e ra l l .  The Aghia T riada school g i r l s  a re  l e s s  su ccess fu l  
(with the exception  of e x e rc ise  27 which d e a ls  w ith  the use of 
coins and in  which they e x h ib i t  the h ig h e s t  percen tage) .  
L a s t ly ,  the 9 th  school g i r l s  fo llow  w ith  a s ta b le  percen tage of 
r e lu c ta n t  to rep ly  p u p i ls  (one out of th re e  g i r l s )  which i s  a l s o  
b igger than the  corresponding percen tages  of the  o ther two 
schools.
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Finally ., a comparison of P9 and PIO diagrams in d ic a te s  th a t  the 
41st school boys rev ea l the  h ig h e s t  percen tage of unanswered ex
ercises .. while the g i r l s  of the same school d i s p la y  the lowest 
percen tages  in  a l l  cases.

4. Hre three schools' pi^ils' progress over the year

In  diagram P i l  the p ro g ress  of the th re e  schools ' p u p i ls  i s  d i s 
played through the th re e  t e s t s  g iven in  the course of the school 
year.

Test 1 i s  the p r e - t e s t  g iven in  October, the beginning of the 
school year ,  and befo re  the re sea rch  commenced. The ques tions  of 
t e s t  1 were based on the Ila.theimatics sy llab u s  covered the p r e v i 
ous school year , as  w ell as  the period  up to the day the SUP 
p r o je c t  s ta r te d .

The c h i ld re n  were g iven  t e s t  2 a t  the end of the second term. 
The ques tions  included in  the t e s t  were based on the m a te r ia l  
taught through the  use of the SÎIP cards up to  the time the t e s t  
trns given. The t e s t  m.s not common for a l l  the ch i ld re n ,  s in c e ,  
being an in d iv id u a l iz e d  programme, SUP allowed the c h i ld re n  to 
work a t  t h e i r  owi pace and thus proceed accord ing ly . Therefore 
the c h i ld re n  were d iv ided  in to  groups according to  the s e c t io n  1 
to p ic s  they had covered and the re sea rch e r  prepared a d i f f e r e n t  
t e s t  fo r  each group (e ig h t  t e s t s  in  a l l ) .

F in a l ly ,  t e s t  3 i s  the t e s t  each p u p il  took on completing the
s e c t io n  1 m a te r ia l .  Consequently, not a l l  c h i ld re n  took t h i s
l a s t  t e s t  a t  the same time.39

Test 3 was a t r a n s l a t i o n  and a d a p ta t io n  in to  Greek of the  test-
fu r n i  shed by ShF' 7-13 on the s e c t io n  1 m a te r ia l .  By a d a p ta t io n  
we mean the r e s e a r c h e r 's  d e c is io n  to  leave out those ques tions  
tha.t r e fe r r e d  to  a sy llab u s  d i f f e r e n t  from the one p re sc r ib e d  by 
the Greek cu rr icu lrm  and to  i n s e r t  e x e rc ise s  based on the mate
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r i a l  the c h i ld re n  had covered through the Greek v e rs io n  of SHE' 
in s tead .

Before the f in d in g s  of diagram 11 a re  d e l ib e ra te d  some 
c l a r i f i c a t i o n  concerning the s iz e  and d i s t r i b u t i o n  of the sample 
a re  in  order here.

a. The nimbler of the c h i ld re n  in  the '3th and Aghia Triads, 
schools tms l im i te d ,  e leven and f i f t e e n  p u p i ls  r e sp e c t iv e ly .  
Considering th a t  the normal c la s s  i s  u s u a l ly  made up of twenty 
f iv e  to twenty e ig h t  p u p i l s ^ l  i t  becomes obvious th a t  the p a r 
t i c u l a r  sample, e s p e c ia l ly  the 9th  s c h o o l 's ,  i s  by no means 
re p re s e n ta t iv e  of the t o t a l  popula tion .

b. The p ro p o rt io n  of b o y s /g i r l s  of the th re e  schools involved 
in  the re sea rch  was not p ro p o r t io n a te  ( th a t  i s ,  approxim ately 
eqi.ial number of c h i ld re n  of bo th  sexes in  each c la s s ) .  Thus; i .  
in  the 41st school the c h i ld re n  th a t  took the t e s t  were seven
teen  g i r l s  and s ix  boys. i i .  in  the 9 th  school the t e s t  was com
p le te d  by th re e  g i r l s  and e ig h t  boys and f i im l ly  l i i .  only in
the Aghia Triada school the number of boys and g i r l s  th a t  took
the t e s t  was in  an accep tab le  p ro p o rt io n  (e ig h t  g i r l s  and seven 
boys).

In  conclusion , the t o t a l  number of g i r l s  who took the t e s t  i s  
b igger  compared w ith  the nimbar of the boys (twenty eight 
g i r i s / tw e n ty  one boys).

c. The teaching  s e ss io n  devoted to  the SHE* p ro je c t  T-ja.s not 
only sh o rt  but i t  was a lso  the l a s t  of the day, thus i t  so hap
pened th a t  se v e ra l  c h i ld re n  d id  no t have enough time to complete 
the t e s t ,  p a r t i c u l a r l y  in  the case of the th i r d  t e s t .  Hence in
an e f f o r t  to g ive  a l l  the c h i ld re n  adegi.iate time to  answer a l l
the ques tions ,  they  were allowed to  f i n i s h  the  t e s t  in  the next 
teaching sess ion . The time allowed, th e re fo re ,  could no t be the 
same fo r  everyone, but i t  was deemed ample and ranged from le s s  
than  a teaching hour to  one and a h a lf  hours.
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d. The c h i ld re n  were taught from the SHE' cards twice a week. 
At the same time, however, according to the Greek curriculum , 
they were taught Hathematics from t h e i r  p re sc r ib e d  books th re e  
or four times a week. Thus the time allowed for the SHE' approach 
T-ja.s cons ide rab ly  l e s s  than  th a t  spent on Greek curriculum  Hat he
m atics.

e. The 9 th  school c h i ld re n  experienced a pronounced reading 
d i s a b i l i t y ;  in  consequence, when the f i r s t  t e s t  ims g iven they  
were imable to  read and understand i t .  That reading inadequacy 
caused them a l o t  of a n x ie ty  which o f te n  r e s u l te d  in  te a r s .  
Those c h i ld re n  needed and demanded sp e c ia l  trea tm en t d i f f e r e n t  
from the one followed fo r  the o ther  schools ' p u p i ls .  Their c la s s  
teach er  u s u a l ly  vo lun teered  to  read and f u r th e r  ex p la in  the te x t  
of the e x e rc is e s ,  an a c t  which p o s s ib ly  in fluenced  the 
ch iId  r en ' s responses p o s i t  i v e ly . One might a rg u e , the re f  ore, 
th a t  t h e i r  52,94% success score did  not re p re se n t  t h e i r  under
standing  and m astery of the corresponding mathematical concepts 
arid had they been l e f t  to  complete the t e s t  a lone they would not 
have achieved such h igh scores.

Bar ch a r t  P l l  shows the p rog ress  made by the c h i ld re n  of each 
school, compared a t  the same time w ith  the  corresponding 
p rog ress  of the o ther two schools;

87.66

41s t Pr.. Sch.
m.T . Pr.. Sch.
9 th Pr. Sch.

2
TEST

The Three S c h o o ls ’ P u p i l s ’ 
P r o g r e ss  over th e  Year
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raking in to  co n s id e ra t io n  the d a ta  d ep ic ted  in  the c h a r t  the 
follow ing o b serva tions  can be noted;

a. The i n i t i a l  success order of the th re e  schools ( th e  41st 
lead ing , w ith  the 9 th  follow ing and the Aghia Triada school com
ing l a s t )  remained u n a l te re d  to  the end of the research .

b. In  a l l  th re e  schools c h i ld re n  s t e a d i ly  improved w ith  the 
Aghia T riada  school c h i ld re n  e x h ib i t in g  the most obvious 
p rog ress  (from 28,62% in  the f i r s t  t e s t  to  76,49% in  the th i rd )  
and the  41st school c h i ld re n  achieving  the  l e a s t  s i g n i f i c a n t  one 
(around 10%). This may be due to  the f a c t  th a t  t h e i r  success 
percen tage wa.s h igh  enough from the  very  f i r s t  t e s t  (78,82%) and 
d e f i n i t e l y  much h igher  than the corresponding ones of the 9 th  
(52,94%) and the Aghia Triada schools (28,62%).

c. The achievement d i f f e re n c e s  of the th re e  schools  g ra d u a l ly  
decrease  and the d is ta n c e  of the two schools from the 41st 
(which c o n s ta n t ly  remains a t  the top) d im in ishes . From the 
columns re p re se n tin g  the success percentage of each school in  
t e s t  3 i t  appears  th a t  d e s p i te  t h e i r  remarkable p ro g re s s ,  the 
success r a t e s  of the 9 th  and Aghia T riada schools  h a rd ly  ap 
proach the  success of the 41st school in  the f i r s t  t e s t  ( the  9 th  
su rpasses  the 78,82% success percentage of the 41st school by 
1,13% and the  Aghia Triada school lags  behind by 2,33%).

d. The achievement d i f f e re n c e  marked between the 9 th  and the 
Aghia Triada schools g ra d u a l ly  d im inishes. Thus, while fo r  t e s t  
1 t h i s  d i f f e re n c e  (even i f  not a b s o lu te ly  a c cu ra te  fo r  the  r e a 
son mentioned on p . 196), i s  24,32%, i t  i s  reduced to  7,32% for 
t e s t  2 and becomes 3,46% fo r  t e s t  3.

[F u rth e r  d isc u s s io n  on the f in d in g s  and the p o s s ib le  reasons 
th a t  in fluenced  them i s  o ffe red  in  Chapter V. ]

F in a l ly ,  the t o t a l  degree of p rogress  made by the  p u p i ls  of the  
th re e  schools  was measured by c a lc u la t in g  the d i f f e r e n c e s  of the
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scores  achieved in  the th re e  t e s t s .  There were a number of weak
nesses  in n a te  in  t h i s  procedure and an a n a ly s is  of co -variance  
could he a more ac c u ra te  method. A s t a t i s t i c a l  a n a ly s is  of the 
f in d in g s  was considered p o in t le s s  a t  t h i s  phase of the resea rch ,  
as  1 . the samples of the p re sen t  s tudy were very  l im i te d ,  t h e r e 
fo re  they could not have been r e p re s e n ta t iv e  of the p opu la tion , 
l i .  p a r a l l e l  to  the a p p l ic a t io n  of the card based teaching  ap 
proach the c h i ld re n  were being taught through the use of t h e i r  
Greek Mathematics books in  order to  cover the  sy lla b u s  p r e 
sc rib ed  by the Greek curriculum , i i i .  the  time devoted to  the 
resea rch  was not adequate. Should we be g iven  the  chance to 
examine in  depth  our p re sen t  f in d in g s  w ith  a view to  conducting 
a more e la b o ra te  re sea rch  programme, w ith  a g r e a te r  measure of 
c o n tro l ,  a more s o p h is t ic a te d  s t a t i s t i c a l  a n a ly s is  of r e s u l t s  
would be ap p ro p r ia te .  Thus the f in d in g s  and t h e i r  
i n t e r p r e ta t io n s  should be considered in  r e l a t i o n  to  the a c 
knowledged l im i ta t io n s  of the p re sen t  study.
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MOTES

1. See appendix A , pp. x, x x x i i i ,  x lv, I x i i i .
2. At the beginning of the main study, these  boxes were four, 

they became e ig h t  l a t e r  and f i n a l l y ,  towards the end of 
the year ,  they became ten.

3. The sh o r t  teaching  s e ss io n  ( 4 0 ') ,  the teaching  
d i s c o n t in u i ty  (only twice a week) and f i n a l l y  the  n o tio n
of the temporary th a t  the teaching of Mathematics from the 
cards p e r ta in e d  ( i t  was no t the only approach followed and 
i t  was no t c a r r ie d  out by the c la s s  te a c h e r)  made the 
continuous d isp la y  of the SMP appara tus  r a th e r  
im prac ticab le .

4. I t  was extrem ely d i f f i c u l t  fo r  m a te r ia ls  such as  wash
b as in s  of d i f f e r e n t  s iz e s  to be c a r r ie d  around.

5 See appendix A , p p .x x x ii ,  x l iv .
6. For d e t a i l s  see ch. I l l ,  p. 106
7. See J:^tJ2eMat2 c s  C m ^ ts  (Cockcroft R eport) ,  p. '91.
8. At the  beginning of the resea rch  and in  order to  make the

cards of the four boxes s u f f ic e ,  i t  was decided to  d iv id e  
the c h i ld re n  in to  th re e  groups, according  to  t h e i r  
competence in  Mathematics. So very  b r i e f l y  we d iscussed  
the a d d i t io n  of numbers up to  20, time, the  week, days and 
hour (both whole and h a l f ) .A ls o ,  the lo n g e r -s h o r te r  
r e l a t io n s ,  where some a r b i t r a r y  u n i t s  of len g th  were 
mentioned.

'9. Uni f ix  and counters  fo r  a d d i t io n ,  cardboard clocks fo r
time and ribbons and s t i c k s  fo r  len g th  were used.

10. Thus the c h i ld re n  p ra c t i s e d  "reading" the cards c o r re c t ly .  
They should, th a t  i s ,  be ab le  to use c o r r e c t ly  the  number 
r e f e r r in g  to  the  to p ic  where the p a r t i c u l a r  card belonged, 
as  well as  the order numtier of the card in s id e  th a t  to p ic .

11. I t  was s t r e s se d  th a t  a t  l e a s t  fo r  the beginning the two 
c h i ld re n  of the same desk would share the same card. I t  
would be thus p o s s ib le  fo r  one of the two c h i ld re n  to  go 
and search  fo r  the card thev needed.
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12. The c h i ld re n  of the p i l o t  study faced the  same
d i f f i c u l t i e s  a t  the f i r s t  day of the a p p l i c a t io n  of the
p ro je c t .

13. An exercise-book was bought and g iven  to  each one of the 
p u p i ls .  Their names, as  w ell as  the in d ic a t io n  SMP were 
w r i t t e n  on the ja c k e t  la b e l  and on the  in s id e  page of the 
ja c k e t ,  t h e i r  p rog ress  record fo r  the f i r s t  s e c t io n  w ith  
t h e i r  names on top were stuck.

14. In  se v e ra l  cases, they even t r i e d  to  w r i te  on the o r ig in a l  
SMP cards which were - f o r tu n a te ly  - p ro te c te d  in  p l a s t i c  
cases. I t  so happened th a t  a few c h i ld re n  came up to me 
hold ing  the white card in s id e  i t s  case and asked;
"Miss, I 'v e  been t ry in g  to  w ri te  on t h i s  card bu t the 
l e t t e r s  do not show w ell on the p l a s t i c .  S h a ll  I  take
the card out to  w r i te  on and then put i t  back in  i t s
case?"

15. The m istakes were due to  the wrong i n t e r p r e t a t i o n  of the 
card numbters. We could claim th a t  the c h i ld re n  ignored 
the numbier r e f e r r in g  to  a p a r t i c u la r  to p ic  and considered 
the  o rd in a l  numbiers on the cards the only v a l id  ones.
Thus, in s te a d  of tak ing  the 1-2 card a f t e r  the 1-1, they 
would take the 2-1 or s im i la r ly  the 7-1 in s te a d  of the 
6 - 2 .

16. For a b r ie f  d e s c r ip t io n  of these  four c h i ld re n ,  see 
appendix A ,pp. x l v i i i - l i .

17. For example, " i f  I  have 7 sweets and I g ive Maria 3, how 
ms.ny w i l l  be l e f t ? "  or "what can the s^nabiol eiguation 7-3=4 
mean'' "

18. Here we do not r e f e r  to  the ex te rn a l  f e a tu re s  of SMP, the 
la y -o u t ,  the m a te r ia l ,  p ic tu re s  and co lours  of the card, 
bu t to  the philosophy of the system ( in d iv id u a l iz e d  
teach ing , work through cards - worksheets and no t through 
manuals, g e n e ra l ly ,  through p le a sa n t  a c t i v i t i e s  fo r  the 
c h i ld r e n ) .

19. Most of these  photocopies came from the books; I^si^aE a tics  
fo r  SoJiooIs^ A. Howell, e t  a l .  (London, Assison-Wesley,
1979) Level I ,  Books 3 ,4 ,5 .
F0 r  sample s  of these  worksheets, see appendix C , p . x i i .

2UÜ



20. I t  i s  a comment on the c h i ld r e n 's  d isappointm ent for
something th a t  could ha.ve s e t  them in  a c t io n  and i t  
d e f i n i t e l y  does not imply th a t  the SHE' p r o je c t  should have
provided fo r  something and i t  d id  not.

21. See, in  A.W. B e l l ,  e t  a l . ,  "A Review of Research in
Mathematical Education, " in  A J?esearc/i- on £ 0 0 2 7 2 2 2 2 0  0 2^  
T0 0 CJ22220 (Windsor, MFER-MELSON, 1983) p. 278, a re fe ren ce  
on R o th e ry 's  e t  a l .  r e p o r t  on the f a c to r s  a f f e c t in g  the 
r e a d a b i l i ty  of Mathematical te x ts .

22. I b i d . , p. 283.
23. J . P ia g e t ,  The C h ild 's  Co22c ep tio 22 o f  Nimho2\ 3rd ed.

(London, Routledge and Kegan Paul, 1965), p. 171.
24. I t  should be mentioned here th a t  only very  few c h i ld re n

used the blue and red counters  in  the way recommended by 
the card. W ritten  Mathematics aciquires meaning only when 
the ch i ld  can r e l a t e  i t  to  concrete  th ings . In  order to 
comprehend and le a rn  a b s t r a c t  mathematical n o tio n s  
c h i ld re n  must p re v io u s ly  have had the a p p ro p r ia te  s p e c i f i c  
and concrete  experiences.

25. J . P ia g e t ,  The C h ild 's  Coirception o f  Mi2Mho2\ p. 182.
"The ^qualita tive  correspondence between the two c la s s e s  F 
and Fi merely means th a t  those two c la s se s  have the same 
h ie r a r c h ic a l  s t r u c tu r e ,  the same c l a s s i f i c a t i o n ,  bu t not 
the same numbier. "

26. For a sample of the iquestionna.ire see appendix C, p .v.
27. There was no in te n t io n  in  the r e s e a r c h e r 's  mind to

encourage com petition  among the c h i ld re n  bu t i t  seemed 
th a t  com petition  was considered as  a p o s i t iv e  
c h a r a c t e r i s t i c  of a p ro je c t  by the p a ren ts .

23. Department of Education and Science, Assessment of
Performance U nit, l^:thoM sticsI PovoIopM022t.. p 2-iMS2-v Si22-voy 
Repo2 ' London, HMSO, 1980.

29. I t  should be noted here  th a t  11.1% of the 13% r e l a t in g  to
the cards on the Mathematical s k i l l s  came from the
responses of the c h i ld re n  of the 41st school and the r e s t  
from those of the Aghia Triada school c h i ld re n ,  while none
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of the 9 th  school c h i ld re n  reported  they l ik ed  the 
su b jec t.

30. Here the corresponding percen tages  of n eg a tiv e  responses 
per school were: 24% for the 41st school, 28.6% fo r  the 
9 th  and 13.3% for the Aghia Triada school.

31. This percentage i s  the product of the responses of the 
41st school c h i ld re n  (32% of the c la s s )  and the 9th  school 
c h i ld re n  (57.1% of the c la s s ) .  The Aghia T riada school 
c h i ld re n  repo rted  no p a r t i c u la r  d i f f i c u l t i e s  in  any of the 
su b jec ts .

32. Here the c h i ld re n  of the 9th  school q u i te  c o n s is te n t  to  
t h e i r  answers to  the fo u r th  ques tion  (where they  r e fe r re d  
to  d i f f i c u l t i e s  on se v e ra l  of the s u b je c ts )  j u s t i f i e d  the 
d i f f i c u l t i e s  they encountered. Moreover, the c h i ld re n  of 
the Aghia Triada school made no rep ly ,  s ince  they  had 
a lre a d y  s ta te d  they bed faced no d i f f i c u l t i e s ,  a s ta tem ent 
they repeated  in  ques tion  number 5 as  w ell.

33. Their want fo r  more colour i s  n a tu ra l  cons ide ring  th a t  
only a s e r i e s  of cards, the o r ig in a l ,  was p r in te d  in  two 
co lours  - b lack  and red. The r e s t  of the s e r i e s  were 
produced in  coloured cardboard but the  typing was only in  
black. Their Mathematics manual, on the o ther  hand, was 
c o lo u r fu l ,  w ith  p ic tu re s  which the c h i ld re n  were f re e  to 
co lour, something they were not allowed to do on the 
cards, as they  were common to  a l l  p u p ils .

34. D iscussion  on the problems faced during the a p p l ic a t io n  of
the re sea rch  a re  a v a i la b le  in  ch.IV, p p .146-159.

35. See appendix C, p . x l i i  , fo r  a sample of the  t e s t  w ith  the 
ex erc ise s .

36. I t  should be noted here tha.t the g i r l s  who p a r t i c ip a te d  in
the t e s t  were only th re e  , thus the 33,3% success 
percentage a c tu a l ly  r e f e r s  to one g i r l .

37. I t  should perhaps be s tre s se d  aga in  the f a c t  th a t  the 
r e s u l t s  might have been d i f f e r e n t  i f  the numbier of the  9th  
school g i r l s  who p a r t ic ip a te d  in  the t e s t  wa.s no t so
f r i g h t f u l l y  l im i t  ed .

38. This s ta b le  r e p e t i t i o n  of the same p ercen tages  might be 
a t t r i b u t e d  to the s iz e  of the samples. I t  i s  p o s s ib le .
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th e re fo re ,  to  put the p a r t i c u la r  percen tages  domi to  one 
or two p u p i ls  correspondingly.

39. I t  so happened th a t  the c h i ld re n  of the th re e  schools 
would take  the t e s t  by groups, as  q .iite  a few c h i ld re n  
would f i n i s h  the se c t io n  1 cards s im ultaneously .

40. Samples of the th re e  t e s t s  a re  a v a i la b le  in  appendix C , 
p p .x x x i-x lv .  T ests  2 and 3 were not completed by the  four 
c h i ld re n  of the 9th  school, fo r  whom, as  i t  has a l re a d y  
been mentioned a t  ano ther  p o in t  of t h i s  t h e s i s ,  a 
d i f f e r e n t  teach ing  approach was followed.
See chap ter  IV, p p .138-142.

41. This u s u a l ly  a p p l ie s  to  urban schools. Schools of the 
in lan d s  or i s la n d s  of Greece a re  u su a l ly  much sm aller

42. For suggestions  see chapter Y.
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CHAPTER Y 

D is c u s s io n  o f th e  F in d in g s



The purpose of the p re se n t  s tudy was expressed in  the  in tro d u c 
t io n  of t h i s  th e s is .  In  p a r t i c u l a r ,  i t  %ms mentioned th e re  th a t  
the re sea rch  aimed a t  examining i f ,  and under what cond it io n s  
and in  what exact form an in d iv id u a l iz e d  Mathematics programme 
could be ap p lie d  in  Greek primary schools.

An o p p o rtu n ity  was g iven from the resea rch ; 1. to observe and 
analyze the re a c t io n s  of the te a c h e rs ,  c h i ld re n  and t h e i r  p a r 
en ts  to  the new system of work, 2. to  a s c e r t a in  wha.t p rog ress  
in  teach ing  took p lace ,  ;3. to  g a in  an in s ig h t  in to  the d i f f i 
c u l t i e s  p e r ta in in g  to  the a p p l ic a t io n  of an in d iv id u a l iz e d  Math
em atica l programme under the e x is t in g  Greek co n d it io n s  of school 
b u ild in g  f a c i l i t i e s  and the o rg an iza t io n  of the Greek school, 4. 
to  examine whether the c h i ld re n  p ro f i t e d  from the p a r t i c u la r  
programme. From such an examination the a p p l i c a b i l i t y  of the 
programme fo r  the Greek school curriculum  could be considered , 
a recommendation of a s p e c i f i c  tj^pe of an in d iv id u a l iz e d  p ro je c t  
could be o f fe re d ,  p roposa ls  of s u i ta b le  methods fo r  the a p p l i 
c a t io n  of the  p a r t i c u l a r  in d iv id u a l iz e d  programme could be made. 
A d d it io n a lly ,  the p ro sp ec ts  th a t  the in t ro d u c t io n  of the p ro 
gramme in  a l l  Greek primary schools might have, provided tha.t 
a l l  a b i l i t y  l e v e ls  and geographical a reas  a re  included.

The in d iv id u a l iz e d  p r o je c t  chosen to  serve the purposes of the 
re sea rch  was SMP 7-13 (see in t ro d u c t io n  to the s tudy). The p ro 
cedure followed in  applying the study i s  described  in  chapter  
I I I ,  while in  chap ter IV the f in d in g s  of the re se a rc h  a re  r e 
ported .

In  the p re se n t  chap ter  the f in d in g s  described  in  chap ter  IV w i l l  
be d iscu ssed  in  an a ttem pt to answer the  ques tions  posed in  the 
in tro d u c tio n .  Furthermore, s e v e ra l  suggestions  w i l l  be p re 
sented as  to  the t^^pe of the  in d iv id u a l iz e d  p r o je c t  needed in  
Greece and the xmy of i t s  a p p l ic a t io n ,  in  case, t h a t  i s ,  the 
f in d in g s  of the  re sea rch  allowed fo r  such planning.
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However., the f a c t  remained th a t  the p re se n t  re sea rch  was more of 
an in v e s t ig a t io n  of the f i e ld ,  an imquiry in to  the p o s s i b i l i t i e s  
of a change in  the curriculum  of Mathematics in  Greece. I f  the 
im p lica t io n s  of the re sea rch  allowed for an in t ro d u c t io n  of a 
d e f i n i t e  programme t h i s  should then lead to a la rg e  sc a le  
re sea rch  programme m eticu lously  planned and executed by a group 
of t ra in e d  re se a rc h e rs .  The f i r s t  p roposa l ,  th e re fo re ,  would be 
to  attem pt to  fo llow  up the  re sea rch  a t  a second, more e lab o ra te  
s tage  where more schools in  d i f f e r e n t  a re a s  of the country  could 
p a r t i c ip a te .  Only a f t e r  such a system atic  in v e s t ig a t io n  of a l l  
p o s s ib le  d i f f i c u l t i e s  and problems p e r ta in in g  to  i t s  fu tu re  ap
p l i c a t i o n  could the r e s u l t s  be s u b s ta n t ia te d  and f u r th e r  sugges
t io n s  fo r  innova tion  could be considered .

Before s t a r t i n g  the  d isc u ss io n  on the f in d in g s  of the re sea rch  
i t  was judged u s e fu l  to  r e f e r  b r i e f l y  to  the e x is t in g  Greek edu
c a t io n a l  system and to  the reasons d i c t a t in g  a change of the ex
i s t i n g  Mathematics teaching method to a c h i ld -c e n tre d  in d iv id u 
a l iz e d  approach.

The e x i s t i n g  e d u c a t io n a l  sy stem .

According to the e x is t in g  educational system, a c h i ld  a t t e n i s
primary school fo r  s ix  years .  C hild ren  a re  f i r s t  adm itted  to 
school a f t e r  t h e i r  s ix th  b ir thday . They a l l  ha.ve to s t a r t
school in  e a r ly  September, a t  the beginning of the new school 
year. They a re  a l lo c a te d  to  c la s se s  according to  t h e i r  chrono
lo g ic a l  age. A ll c h i ld re n  a re  promoted to  the next c l a s s . 1

C lasses a re  'c l o s e d ' ,  they  do not communicate w ith  each o th e r ,  
they ha.ve no access  to  common spaces and every su b je c t  of the
curriculum i s  taught by the same teacher.

The curriculum  i s  s t r i c t l y  p resc r ib ed  by the M in is try  of Educa
t io n  and IS uniform ly ap p lied  in  each and every a rea  of the 
country. The educa tio n a l system i s  t o t a l l y  c e n t r a l i z e d ,  al%mys 
d ire c te d  from the c e n tre  to  the periphery . The Local Educa
t io n a l  A u th o r i t ie s  ha.ve never had the freedom to e i th e r  decide
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t h e i r  0%-m curricu lum  or f o s te r  teaching  s ty le s  and in d iv id u a l  
curricu lum  procedures d i f f e r e n t  from those p re sc r ib ed  by the 
M in is try  of Education. I t  should be re a l iz e d  th a t  these  r e 
s t r i c t i n g  co n d it io n s  were p re sen t  throughout the research .

A fter ca rry in g  out the ma.in  study  fo r  a whole school year con
s id e ra b le  experience was gained about the d i f f i c u l t i e s  th a t  
would p o s s ib ly  emerge i f  a change were attem pted in  the  sy llab u s  
and methodology of one su b je c t  of the curriculum  only, namely 
Mathematics.

Bearing a l l  the above r e s t r i c t i o n s  in  mind, the p o s s i b i l i t i e s  of 
applying an in d iv id u a l iz e d  programme in  the Greek prim ary school 
w i l l  be d iscussed . To begin  w ith, i t  i s  b e lieved  th a t  d e s p i te  
the e x is t in g  d i f f i c u l t i e s  d er iv in g  from the way the Greek school 
fu n c tio n s  and a l s o  the i n s u f f i c i e n t  b u i ld in g  f a c i l i t i e s ,  the  po
t e n t i a l i t y  of applying an in d iv id u a l iz e d  programme in  Greek p r i 
mary schools  i s  p o s s ib le  and r e l e v a n t . 2

Before a ttem pting  an e la b o ra te  d isc u s s io n  of the f in d in g s  of the 
re sea rch  and befo re  o f fe r in g  suggestions  on the tjDe  of the i n 
d iv id u a l iz e d  programme and the way of i t s  a p p l ic a t io n  i t  was 
considered n ecessary  to  b r i e f l y  s t a t e  the reasons supporting  the 
p roposal of adap ting  an in d iv id u a l iz e d  approach^ in  the teaching  
of Mathematics.

The reasons d ic ta t in g  an innovation to the teaching of Mathemat
ic s .

The need fo r  an innova tion  in  the teaching  of Mathematics i s  
c e r t a in ly  not a new issu e .  Rele’̂ mnt re sea rch es  and d isc u ss io n s  
have taken  p lace  in  o ther  c o u n tr ie s ,  i . e .  England, bu t as  ye t 
the su b je c t  of Mathematics teaching has no t been reso lved .

Considering the  in d iv id u a l  d i f f e re n c e s  of prim ary school p u p i ls ,  
a scheme had to  be in troduced th a t  would a llow  fo r  c h i ld r e n 's  
varying s k i l l s  and a b i l i t i e s .  D if fe re n t  c h i ld re n  placed in  the
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same c a re fu l ly  designed s i t u a t i o n  r e a c t  d i f f e r e n t ly .  The matura
t io n  process i s  a complex mechanism and each c h i l d 's  t r a n s i t i o n  
through i t  i s  imiq.ie. The c h i l d 's  experiences as  w ell as  h is  
fam ily  and s o c ia l  background d i r e c t l y  a f f e c t  h i s  emotional and 
psych o lo g ica l  growth, th a t  i s  why a teaching method might be i n 
d iv id u a l iz e d ,  a llow ing c h i ld re n  to  p rogress  a t  t h e i r  own pace.

The suggestion  fo r  the choice of the Mathematics sy lla b u s  as  
w ell as  the a p p ro p r ia te  teaching  s ty le  to  be followed should be 
made keeping in  mind the primary school c h i ld r e n 's  e a r ly  age, 
t h e i r  needs and t h e i r  growth processes.

The Greek educa tiona l system i s  knowledge-centred and ignores 
c h i ld r e n 's  in d iv id u a l  needs. The whole c la s s  ha.s to work on the 
same subiject ( i . e .  M athematics), making use of the same ma.nua.l 
and obliged to  work a t  the same pace.

Keeping a l l  the above in  mind, i t  becomes obvious tbiat 1. more
a t t e n t i o n  should be paid  to  c h i ld r e n 's  in d iv id u a l  needs, i n t e r 
e s t s  and c a p a c i t ie s ,  2. C hild ren  should be encouraged to  ex
p re s s  themselves f r e e ly  and thus develop th e i r  c r e a t i v i t y  and 
imag ina t  i  on. 3. Ea ch chi Id ' s va rying emo t  i  ona. 1, p sycho lo g ic a l
and s o c ia l  background should be taken in to  account. 4. An en
vironment which b u i ld s  s e lf -c o n f id e n c e ,  encourages co -o p era t io n  
in  lea rn ing  s i t u a t i o n s  and e s ta b l i s h e s  re sp ec t  fo r  persons and 
e x is t in g  ru le s  should be c rea ted . 5. The teacher  should avoid
in te rv e n t io n  but t r y  to  i n t e r a c t  w ith  the  ch ild re n .  6. A more
f l e x ib l e  teaching  method which would s tren g th en  the c h i ld r e n 's  
sense of s e c u r i ty  and o f fe r  them a re fe ren ce  p o in t  should be 
followed. 7. The p rocess  of a c h i l d ' s  uirderstanding of a sub
j e c t  such as  Mathematics through gradual s tag e s  should be recog
n ized , understood and respected .

All the above r e f l e c t i o n s  advocate the innovation  of the e x i s t 
ing educational system and in  p a r t i c u la r  of the Ife.theme.tics s y l 
labus. This inno'-a.tion could be re a l iz e d  by follow ing a 'power 
coerc ive ' s t ra te g y .   ̂ I t  was in  t h i s  way th a t  the  "New Mathemat
ics"  was in troduced  in  France, F ederal Germany and a ls o  most r e 
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c e n t ly  in  Greece. In  c o u n tr ie s  where education  i s  c e n t ra l iz e d  
i t  13 easy fo r  an educationa.1 a u th o r i ty  ( th e  M in is try  of Educa
t io n  in  the case of Greece) to  impose cha.nijes. N everthe less ,  
t h i s  re sea rch  xms not i n i t i a t e d  by the M in is try  of Education, so 
i t  was our ta sk  to  t r y  and persuade a l l  those involved in  p la n 
ning the educa tio n a l changes of the country  to  consider the in 
novation  an a b so lu te  n e c e s s i ty .  The f i r s t  s tep  in  our e f f o r t  to 
b r ing  about the innovation  and to  change the pre^m iling  a t t i 
tudes to w r d s  Mathematics m.s a sma.ll s c a le  re se a rc h  designed to  
apply  an in d iv id u a l iz e d  programme of work in  Mathematics, namely 
3ME', fo r  a sh o r t  period  of time (one school y e a r ) ,  w ith  the 
p rospec t of b r in g in g  to  the n o t ic e  of the M in is try  of Education 
the b e n e f i t s  of such an inno '% tive approach.

The r e a so n s  d i c t a t i n g  an in d iv id u a l iz e d  programme.

I t  has a l re a d y  been explained^ why the e x is t in g  ed uca tiona l sys
tem should change and a development of the curriculum  should be 
attem pted. The very  reasons d ic t a t in g  the  inno''mtion, advocated 
the use of an in d iv id u a l iz e d  approach.

Moreover, th e re  were a d d i t io n a l  reasons supporting  the idea of a 
change. For in s ta n c e ,  c h i ld re n  normally spend a l o t  of time do
ing Mathematics and perhaps they should spend even more. Mathe
m atics a c t i v i t i e s  make more sense to  the c h i ld re n  than a c t i v i 
t i e s  on any o ther  su b je c t  of the school curriculum . The system 
th a t  r e q u ire s  a l l  c h i ld re n  to cover e x a c t ly  the same m a te r ia l  a t  
the same pace i s  u n fa i r  to  the slow le a rn e r s ,  bu t even more so 
to  the quick ones who very  o f te n  g e t  bored having to  work a t  too 
slow a r a t e  fo r  t h e i r  i n t e l l e c t u a l  capac ity .

Each p u p il  in  a c la s s  i s  a uniq.ie person , lead s  a d i f f e r e n t  
l i f e ,  i s  brought up by d i f f e r e n t  people who do not expect the 
same th in g s  from t h e i r  c h i ld re n  and th e re fo re  do no t o f fe r  them 
the same degree of support and encouragement. In  a c la s s ,  c h i l 
dren  a re  a lm y s  occupied in  a common programme, t h e i r  in d iv id u a l  
d i f f e re n c e s  a re  ignored and no time i s  spared in  dev is ing
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schemes th a t  could take care  of t h e i r  sp e c ia l  needs. The a b le ,  
in t e r e s t e d  c h i ld re n  should be supported and encouraged to  p ro 
ceed f u r th e r ,  whereas the l e s s  ab le  c h i ld re n  should never be 
made to  f e e l  in f e r io r .  On the co n tra ry ,  they  should be s tim u
l a t e d ,  provided w ith  a l t e r n a t iv e  i n t e r e s t s  and expected to f u r 
th e r  t h e i r  knowledge, scope and involvement. The te a c h e r ,  
th e r e fo re ,  should not envisage c h i ld re n  as  r e p l ic a s  of the  same 
p a t t e r n ,  but take care  to  d is c e rn  t h e i r  s p e c ia l  needs and t r e a t  
them accord ing ly .

C i t iz e n s  of var ious  a re a s  of the country have vary ing  e x p e r i 
ences, i n t e r e s t s  and needs and accep t d i f f e r e n t  systems of 'val
ues. S im ila r ly ,  the  schools in  these  a re a s  face d i f f e r e n t  p rob
lems, serve and encounter v a r io u s  needs. The e x is ten c e  and en
forcement of a. n a t io n a l  curriculum  should provide fo r  c e r t a in  
in te rv e n t io n s  on the p a r t  of lo c a l  a u t h o r i t i e s  a llow ing them 
to s l i g h t l y  d iv e r s i f y  the curriculum  tak ing  in to  account the 
s p e c ia l  needs of t h e i r  reg ions.

P u p ils  in  a c la s s  a re  never a t  the same competence le v e l .  
Since, however, they a re  obliged to  cover the same s y l la b u s ,  
they should a t  l e a s t  be a l lo c a te d  work of a p p ro p r ia te  d i f f i 
cu lty .  In  Ha.thema.tics, th e re fo re ,  th e re  might e x i s t  a c u r r i c u 
lum framework which could secure equal access  of curriculum  op
p o r tu n i t i e s  to  a l l  p u p i ls  in troduc ing  a l l  c h i ld re n  of the same 
age in  every school of the country  to  the same b a s ic  concepts , 
s k i l l s  arid ru le s .  Each c h i ld ,  however, should be g iven  the 
chance to  e la b o ra te  and comprehend the x^arious s u b je c ts  acco rd 
ing to  h i s  c a p a c i t i e s ,  so th a t  not only he i s  no t d iscouraged , 
b u t ,  on the co n tra ry ,  he o f te n  t a s t e s  the f r u i t s  of success.

The p rocess  of lea rn in g  i s ,  (according to the rele-^mnt l i t e r a 
tu re  )^, dynamic r a th e r  than s t a t i c .  P u p i l s ’ c a p a c i t i e s  a re  not 
s ta b le  an d , moreover, being of the same ch ro n o lo g ica l  age does 
not n e c e s s a r i ly  imply th a t  they  can perform the  same ta sk s .  
Furthermore, challenged by a c e r t a in  s tim ulus , c h i ld re n  do not 
respond in  the same way. Some c h i ld re n  seek the  t e a c h e r 's  i n 
s t r u c t io n  and guidance, o th e rs  need to  move f r e e ly ,  to take the
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i n i t i a t i v e ,  to  be independent. The t r a d i t i o n a l  curriculum  does 
not a llow  fo r  any of these  d i f f e re n c e s .  On the c o n tra ry ,  an 
in d iv id u a l iz e d  programme aims a t  c a te r in g  fo r  c h i ld r e n 's  sp e c ia l  
needs. A fte r  having assessed  c h i ld r e n 's  a b i l i t i e s  i t  proceeds 
to  challenge them w ith  the a p p ro p r ia te  a c t i v i t i e s  so th a t  they 
develop th e i r  s k i l l s  and knowledge.

P reparing  a c h i ld  to  meet the needs and c ircum stances of the fu 
tu re  s o c ie ty  means teaching  him to re sp ec t  s e v e ra l  r u le s  but
a ls o  to t r u s t  and r e ly  on h im se lf ,  to be a b le  to  express h i s
opinions on v a r io u s  su b je c ts  and take the  i n i t i a t i v e .  The t r a 
d i t i o n a l  approach r e l i e s  on a u th o r i t a r i a n  p r in c ip le s .  The 
teacher  i s  the  source of "u lt im a te  knowledge", he makes a l l  the 
d e c is io n s  and c h i ld re n  owe him unquestioning  re sp ec t  and obedi
ence. An in d iv id u a l iz e d  programme, on the o ther  harul, i s  based 
on c h i ld r e n 's  co -o p era t io n  and p a r t i c ip a t io n .  The teacher  a c ts  
as  a guide and an a s se s so r  who encourages c h i ld re n  to i n t e r a c t  
arid c o -o rd in a te s  a c t i v i t i e s .

An in d iv id u a l iz e d  system which employs e i th e r  books or cards a l 
lows p u p i ls  who were absen t to  p ick up where they  l e f t  off. 
This he lps  c h i ld re n  follow  the c o n t in u i ty  of the  to p ic s .

For a l l  the above mentioned reasons, we would suggest th a t  an 
a ttem pt to  change the t r a d i t i o n a l  Greek d i r e c t  teach ing  of Math
ematics in  favour of a c h i ld -c e n tre d ,  in d iv id u a l iz e d  programme 
of work would be a worthwhile im dertaking.

C onclusions drawn from the a p p lica tio n  of the p ro ject.

As mentioned in  chapter  IV, in  the course of the  re sea rch  sev
e r a l  d i f f i c u l t i e s  emerged due to  the fu n c t io n  and the b u ild in g  
f a c i l i t i e s  of the Greek prim ary school, as  w ell as  the in d iv id u 
a l iz e d  programme ( SME') implemented. C e r ta in  of the f a c to r s  th a t  
caused d i f f i c u l t i e s  or c rea ted  problems in  the smooth conduct of 
the re sea rch  a re  not l i k e l y  to  change and must be taken  fo r  
g ran ted  in  case any innoxra.tion i s  to  be attem pted  in  the  near 
fu tu re  ( e .g . ,  the school b u ild in g  f a c i l i t i e s  and the fu n c tio n  of
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the school as  an o rg a n iz a t io n ) .  Other f a c to r s ,  even i f  they 
could not be cha.nged r a d ic a l ly ,  n e v e r th e le s s ,  they could be mod
i f i e d  in  order to  f a c i l i t a t e  the a p p l ic a t io n  of the p ro je c t  
( e .g . ,  the o rg a n iz a t io n  of the classroom and the p ro v is io n  of 
teach ing  m a te r ia l  and ap p ara tu s) .

F in a l ly ,  a number of f a c to r s  would r a th e r  change in  order to  
c re a te  the p o s s i b i l i t y  of a su ccess fu l  a p p l ic a t io n  of an i n d i 
v id u a l iz e d  approach ( e .g . ,  teaching  method, the development of a 
Mathematics sy llab u s  and te a c h e rs '  a t t i t u d e s  towards the teach 
ing of Mathematics.

The o b s ta c le s  encountered in  the p re sen t  re sea rch  could under
mine any e f f o r t  to  in troduce  an innovation  in  the fu tu re .  These 
r e s t r i c 1 1 ons w ere;

1. P r a c t i c a l  r e s t r i c t i o n s .

a The s c h o o l  b u i ld in g .  As Norman Kirby? p o in ts  out the  new 
ed u ca tio n a l tre n d s  based on re sp ec t  fo r  c h i ld re n  could a f f e c t  
the school b u ild in g  and fu rn i tu r e .  A rearrangement of the c l a s s 
room f u r n i tu r e  could a b o l ish  the te a c h e r 's  desk and the f ixed  
idea  th a t  a classroom must have a f ro n t  and a back. The Greek 
school b u i ld in g ,  however, tms construc ted  to  serve the  needs of 
an a u th o r i t a r i a n , 'c l o  s ed ' ,  teache r - d i r e  c t  ed t  ea ching me thod , 
(based on a knowledge-centred philosophy and re ly in g  on c la s s  
instruction).3 Thus it should be taken fo r  g ran ted  th a t  co-op
e r a t io n  w i l l  be l im ited  among the c h i ld re n  of one c la s s  only and 
the teach ing  m a te r ia l  a s  w ell as  the appara tus  necessa ry  could 
not be shared among the c h i ld re n  of d i f f e r e n t  c l a s s e s . -

h The te a c h e r . Very few, i f  any, teach ers  have a ttem pted  to  
challenge d i r e c t - te a c h in g ,  the method p resc r ib ed  by the  M in is try  
of Education and adopt a d i f f e r e n t  teachiirg method th a t  would 
provide fo r  t h e i r  p u p i ls '  varying s k i l l s .  Provided th a t  teach 
e rs  would be prepared to update t h e i r  knowledge of Mathematics 
and would in troduce  a p p ro p r ia te  teaching  approaches and a lso  
th a t  they  would be w i l l in g  to accep t an l  c a r ry  out a proposed

212



im o ’m tio n ,  i t  would be extrem ely c o s t ly  to  t r a i n  a l l  te ach e rs  
in  a reasonably  sh o r t  time in  order to  f a m il ia r iz e  them w ith  the 
new trends  in  the curriculum. If  innovation  was seen to  be a c 
cep tab le ,  sh o r t  courses fo r  teach ers  of primary education  could 
be arranged , even i f  head teach e rs  were the only ones to be 
t ra in e d  i n i t i a l l y .  L a te r ,  o ther primary s t a f f  would be in v i te d  
to  a t te n d  courses.

c. The m a te r ia l  The appara tus  needed fo r  the  a p p l ic a t io n  of 
an in d iv id u a l iz e d  approach ( e s p e c ia l ly  SMP), w ith  the p o ss ib le  
exception  of a few item s, i s  not p a r t i c u l a r l y  expensive or d i f 
f i c u l t  to  acq u ire .  They a re  usua.lly everj^ay  m a te r ia ls  which 
can be obtained  e a s i ly  and cheaply. Thus even i f  each c la s s  
might need t h e i r  own ap p ara tu s ,  supplying the m a te r ia l  could not 
be considered a b a r r i e r  to  the a p p l ic a t io n  of an in d iv id u a l iz e d  
p ro je c t .  On the  c ont ra  r y , however, the t  ea ching m a te r ia l ,  i . e . ,  
SMP cards , c e r t a in ly  may be an o b s tac le  to the acceptance of the 
approach. The f a c t  th a t  in  Greek schools the sy lla b u s  must be 
e x a c t ly  the same fo r  a l l  p u p i ls  of the same age a l l  over the 
country , as  w ell as  the f a c t  th a t  Mathematics manuals fo r  the 
prim ary school have only r e c e n t ly  changed 1'-* makes the proposal 
fo r the in t ro d u c t io n  of a new teaching  scheme^^ r a th e r  u n lik e ly .  
If  an in d iv id u a l iz e d  approach, fo r  example, SME', were used i t  
would be n ecessa ry  fo r  the M in is try  of Education to  supply a l l  
schools w ith the a p p ro p r ia te  equipment.

2. P s y c h o lo g ic a l  r e s t r i c t i o n s .

a . T ea ch ers. Teachers themselves had undergone a p a r t i c u la r  
t r a in in g  which had no t prepared them fo r  such an innovation. 
For years  they  had been confiden t about Mathematics teach ing , 
they had been happy and secure ta c k l in g  something f a m il ia r  to 
them. 12 à  few years  ago the school curriculum  changed. New 
books no t only on Mathematics, but on the o ther s u b je c ts  w ith in  
the curriculum  were in troduced and new teach ing  methods were 
suggested. They had only r e c e n t ly  been through the  o rdeal of an 
inno’?a.tion w ith  a l l  the in s e c u r i ty  involved in  i t .  The system 
w ith  which they  liad been f a m il ia r  fo r  years  co llapsed . New con
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c ep ts ,  very  o f te n  t o t a l l y  unlmowi and new teaching  methods w ith  
which they d id  no t always agree  a r r iv e d  suddenly, the upheaval 
being too much fo r  them. Ha.ving no p ersona l p r o f i t s  to  expect 
from the proposed in n o % tio n ,  teach ers  f e l t  t h e i r  a u th o r i ty  
th rea ten ed , they  feared  they might be considered inadeq .ia te ly  
iqualified , or even lose  c o n tro l  over t h e i r  c la s se s .  Several of 
the teach ers  expressed th e i r  r e a c t io n s  (see appendix B, p. l i i )  
n e v e r th e le s s ,  the inno’/a.tion m.s uniform ly ap p lied  as  i t  was en
forced by the M in is try  of Education.

Afiy p roposa l ,  th e re fo re ,  fo r a change in  Mathematics teaching 
( i . e .  the p re se n t  research )  should be designed in  d e t a i l  and ex
p la ined  f u l l y  and c le a r ly  so th a t  i t  might convince a l l  those 
concerned about the n e c e s s i ty  of i t s  a p p l ic a t io n .  Paul Hurst 
c h a r a c t e r i s t i c a l l y  n o t ic e s  th a t  : " o f f i c i a l s  may is su e  re fo rm is t  
in s t r u c t io n s  u n t i l  they a re  b lue in  the face , bu t u n le ss  teach 
e rs  ha.ve the w i l l ,  the knowledge, the s k i l l  and the p o s s i b i l i t y  
to  change . . .  mere o rders  w i l l  accomplish n o th in g . "^3

b. C h ild ren . Accustomed to  t h e i r  te a c h e rs '  norms of be
haviour, c h i ld re n  u s u a l ly  comply to  c e r t a in  r u le s  in  order to 
p lease  them. The teaching  method followed does no t fo r  the most 
p a r t  c re a te  the a p p ro p r ia te  atmosphere fo r  the c h i ld re n  to  de
velop th e i r  i n i t i a t i v e ,  le a rn  how to  i n t e r a c t ,  b u i ld  up t h e i r  
s e lf -c o n f id e n c e  and a t t a i n  knowledge through p e rso n a l choice of 
resources.

The o b je c t iv e  of any in d iv id u a l iz e d  programme i s  to  a llow  c h i l 
dren to move f r e e ly  in  the classroom, ac q u ire  experiences 
through the use of everyday common o b je c ts  and by ta c k l in g  nu
merous a c t i v i t i e s .  In  such an enviroiment c h i ld re n  may fe e l  
l ib e r a te d ,  b u t,  on the o ther  hand, a t  times they  perhaps f ind  i t  
d i f f i c u l t  to  g e t  used to the change, so they a re  l i k e l y  to  be
come nervous, ex c ited  and imaybe t i r e d .  The r e s u l t ,  of course, 
13 the d is ru p t io n  of the normal, smooth course of the lesson , 
which becomes noisy . Noise, according to  te a c h e rs  and g enera l  
b e l i e f ,  h inders  the lea rn in g  p rocess  as  i t  i n t e r f e r e s  w ith  the 
t e a c h e r 's  in s t r u c t io n  and the p u p i l ' s  co n cen tra tio n .
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Any attem pt to in troduce  an in d iv id u a l iz e d  approach fo r  one suh- 
j e c t  of the curriculum  only would d is ru p t  the c h i ld r e n 's  system 
of ’m in es ,  s ince  the scheme e n th u s i a s t i c a l l y  adopted fo r  a small 
p o r t io n  of the school day would be brushed a s id e  fo r  the r e s t  of 
t h e i r  schedule. Behaviours and a t t i t u d e s  fo s te re d  fo r  one sub
j e c t  of the curriculum  would no t be maintained fo r  the r e s t .  
N a tu ra l ly  enough then, c h i ld re n  could g e t  confused and miss the 
d e s ire d  behaviour expected from them, become t i r e d  and i r r i t a 
b le ,  moods which c re a te  a lea rn in g  atmosphere fa r  from id e a l .

3. I d e o lo g ic a l  r e s t r i c t i o n s .

The m a jo r i ty  of teach e rs  and p a re n ts  had growi up in  an a u th o r i 
t a r ia n ,  a u s te re ,  com petitive , knowledge-centred ed u ca tio n a l sy s 
tem. The educa tiona l innox^.tion in troduced in  the  prim ary sec 
to r  in  1981 has caused numerous r e a c t io n s  on every s ide . Peo
p l e ' s  r e a c t io n s  v a r ied  g r e a t ly ,  a f fe c te d  by th e i r  p o l i t i c a l  be
l i e f s ,  id e o lo g ie s ,  i n t e r e s t s ,  fam ily  and so c ia l  background, (see 
appendix B).

Concerning the attem pted  resea rch ,  teach ers  expressed th e i r  
s cep tic ism  about the  e f f ic ie n c y  of the  new approach, h e s i ta te d  
to  undertake i t s  a p p l ic a t io n ,  n e v e r th e le ss  they were never nega
t iv e .  A ll of them conceded th a t  in  order to put the method in to  
p r a c t ic e  a l l  te ach e rs  would have to go through in - s e r v ic e  t r a i n 
ing to  be fa m il ia r iz e d  w ith  the philosophy of the system and ge t 
to  know the way of i t s  a p p l ic a t io n .  ¥e might p o in t  out the f a c t  
th a t  the teacher  of the c e n t r a l  school, where c h i ld re n  main
ta ined  the  h ig h e s t  performance throughout the  re se a rc h ,  was more 
c r i t i c a l  toT-mrds the programme. Also the p a re n ts  of the  same 
school, even i f  they were p o s i t iv e  towards the p r o je c t  and ad
m itted  i t s  e f fe c t iv e n e s s  fo r  t h e i r  c h i ld re n ,  n e v e r th e le s s  they 
were somehow reserved  and c r i t i c i z e d  the teach ing  method and ma
t e r i a l  more sev e re ly  than  the p a re n ts  of the o ther  two schools.
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The re a c t io n s  and re se rv a t io n s  expressed fo r  bo th  the  innovation  
imposed by the M in is try  of Education and the a p p l ic a t io n  of the 
re sea rch  foreshadow the response lay ing  in  s to re  of a change of 
the Mathematics sy llab u s .  D if fe re n t  people in fluenced  by th e i r  
p o l i t i c a l  b e l i e f s  and id eo lo g ie s  a re  l i k e l y  to  e x e r t  t h e i r  power 
to  cancel the curriculum  development arid r e s to r e  "balance" in  
the  classroom, the school and s o c ia l  environment.

4. O b s ta c le s  due to  th e  in d iv id u a l iz e d  p r o j e c t  i t s e l f .

The SME' 7-13 had been designed to serve curriculum  needs o ther 
than the e x is t in g  Greek ones re ly in g  on d i f f e r e n t  b u i ld in g  f a 
c i l i t i e s .  Of course, t h i s  was taken in to  account on decid ing  
the research . Moreover, care was taken to  moderate the problems 
when p o s s ib le .  Except fo r  these  p r a c t i c a l  problems though, 
which were known to  us an j^ay  before  we s ta r t e d  the resea rch , 
s e v e ra l  fu n c t io n a l  d i f f i c u l t i e s  inna te  in  the philosophy and 
s t r u c tu r e  of SME' emerged. These d i f f i c u l t i e s  should not be r e 
la te d  to  the p a r t i c u l a r i t i e s  of the Greek educa tiona l m a tte rs  or 
the s p e c ia l  co n d it io n s  under which the re sea rch  was conducted. 
Most probab ly , the same or s im i la r  d i f f i c u l t i e s  were d e tec ted  in  
the E ng lish  schools which made use of the SME' cards w ith  the 
method suggested by the SME' p ro je c t .  I f  a d e c is io n  t?a.s taken  to 
in troduce  SMP w ith  a c la s s  in  a Greek school, some m o d ifica tio n s  
of s e v e ra l  of the cards should be considered. Also the  teaching  
method proposed by SME' aijd the m a te r ia l  supplied  should be r e o r 
ganized and used d i f f e r e n t l y  from the method followed in  the 
p re sen t  s tu d y .15

P o s s ib i l i t i e s  of applying an in d iv id u alized  programme in  the 
Greek primary school.

A fter  the b r ie f  re fe ren ce  to  the s t r u c tu r e  and fu n c t io n  of the 
Greek ed uca tiona l system (see chap ter I I ,  p. 20 and chap ter  IV, 
pp. 129-132), the p re s e n ta t io n  and d isc u s s io n  of the f in d in g s  of 
the re sea rch ,  d e s p i te  the d i f f i c u l t i e s  expected to  stem from a t 
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tempting an irmo’ra.tion (see chapter IV, pp. 129-138) an e f f o r t  
to  reform the Mathematical sy llab u s  in  favour of an in d iv id u a l 
ized  programme was considered both  im pera tive  and f e a s ib le .

À c l a r i f i c a t i o n  of the  meaning inves ted  in  the term 
" in d iv id u a l iz e d  programme" would be necessa ry  befo re  the exami
n a t io n  of the  p ro sp ec ts  th a t  an in d iv id u a l iz e d  programme would 
have to  succeed under the e x is t in g  co n d it io n s  in  the  Greek p r i 
mary school. Also the advantages and d isadvan tages  of such an 
undertaking as  w ell as  the t^qie of in d iv id u a l iz e d  programme sug
g es ted  should be in d ica ted .

I t  could be argued th a t  any programme could be c h a ra c te r iz e d  
" in d iv id u a liz ed "  as  long as  the people involved in  i t  p e rce ive  
i t  as  such^5 s ince  d i f f e r e n t  people might have varying opinions 
about in d iv id u a l iz a t io n .

In  the p re se n t  s tudy the term in d iv id u a l iz e d  programme r e f e r s  to 
a scheme th a t  could be ap p lied  to only a p a r t  of the school p ro 
gramme and one a re a  of the  school curriculum , namely Mathemat
i c s ,  leav ing  the r e s t  of the items of the school schedule i n 
ta c t .  Such an in d iv id u a l iz e d  programme could be conducted by 
the c la s s  te a c h e r ,  who, fo r  the o ther s u b je c ts  of the curriculum  
would fo llow  the t r a d i t i o n a l  te a c h e r -d i r e c te d  mass i n s t r u c t io n  
system.

Each p u p i l  would be allowed to  proceed a t  h i s  owi pace, bu t he 
would be requ ired  to  cover the same sy llab u s  making use of the 
same teach ing  m a te r ia l  and appara tus  w ith  the  r e s t  of the c la s s .  
Thus, a t  the end of the  school year ,  the whole c la s s  should have 
covered the same su ti jec ts  only not in  the same depth. The d i f 
fe rence , th a t  i s ,  between low and high  a t ta in m en t p u p i ls  w i l l  
no t r e f e r  to  the theory  bu t the p r a c t ic e  of the  in troduced  con
cep ts .

Keeping in  mind the s i t u a t i o n  e x is t in g  in  prim ary education , i t s  
h i s to r y  ( te n d en c ies ,  innova tions ,  r e a c t io n s )  a s  w ell as  the ex
pe r ience  gained by the p re se n t  study and the r e p o r t s  on re le v a n t
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re sea rch es  concerning in d iv id u a l iz a t io n ,  the t j p e  of in d iv id u a l 
iz a t io n  we f e e l  in c l in e d  to  suggest i s  an a c t iv e  method of an 
in d iv id u a l iz e d  i n s t r u c t io n a l  programme^'3, a teach ing  programme, 
th a t  i s ,  which w i l l  be teach er  r a th e r  than  p u p il  d i re c te d .  I t  
may be modified fo r  each in d iv id u a l  p u p il  or based on c la s s  or 
group in s t r u c t io n .  S p e c i f ic a l ly :

1. I t  could be considered r a th e r  for^-mrd to  a llow  te ach e rs  to 
s e le c t  and des ig n  the content of the mathematical sy llab u s  as  i t  
would r a i s e  a storm of re a c t io n s ;  b es id e s ,  te ach e rs  seem ra th e r
unprepared to  take the cha.llenge. Ins tead  the M in is try  of Edu
c a t io n  could p re sc r ib e  the con ten t,  a s o r t  of framework th a t  
would f a c i l i t a t e  the t e a c h e r 's  ro le  in  Mathematics teaching . 
S im ilar  schemes seem to p r e v a i l  in  England, where the most p ro 
g re s s iv e  and l i b e r a l  systems in  primary education  have been ap
p l ie d  fo r  years .  An example of these  tren d s  i s  g iven  by
Richards who argues th a t  " c u r r ic u la  a re  considered to  the ex ten t 
tbiat a l l  p u p i ls  a t  a p a r t i c u la r  s tag e ,  whether in  the same or 
d i f f e r e n t  c la s se s  a re  in troduced to a s im i la r  s e t  of c u r r ic u la  
elements.

2. The choice of the teaching  material^'-* # i i i  not be l e f t  to 
the c la s s  t e a c h e r 's  ab so lu te  judgement. A v a r i e ty  of schemes of 
work, approved by the m in is try ,  could be suggested and each
teach er  could choose the one she deems a p p ro p r ia te  fo r  her o^m 
temperament as  w ell as  the n a tu re  of her c la s s .  This m a te r ia l  
could be the guide to  her lesson , but she may a lso  omit or add 
m a te r ia l  depending on the needs of her c la s s .

3. I n s t r u c t io n  could be addressed to  e i th e r  the whole c la s s  or 
groups of ch ild re n .  For example, a f t e r  a concept has been in 
troduced to  the  whole c la s s ,  the teacher  can then  go about a s 
s i s t i n g  groups of p u p i ls  or in d iv id u a l  c h i ld re n  who need her.

4. The c h i ld re n  can proceed a t  t h e i r  owi pace, reaching the 
s tage  of d i f f i c u l t y  th a t  b e s t  s u i t s  t h e i r  a b i l i t i e s .  The g i f t e d  
c h i ld re n  who have completed a p a r t i c u la r  to p ic  in  the s e t  time
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can choose to work from se c t io n s  th a t  a re  not p re sc r ib e d ,  but 
might a t t r a c t  t h e i r  i n t e r e s t .

5. The c h i ld re n  can keep records  of t h e i r  work which, of 
course, w i l l  be co rrec ted  by t h e i r  teacher . Thus, the teacher  
has the  chance to  p in p o in t  each c h i l d ' s  weaknesses, d e f in e  h i s  
a b i l i t i e s  and make sure th a t  he has achieved the  optimim work 
accord ing  to  h i s  p o te n t ia l .  Furthermore, the t e a c h e r 's  immedi
a te  a v a i l a b i l i t y  to  each p u p i l  he lps  him c l a r i f y  h i s  d i f f i c u l 
t i e s  and r e c a l l  a l re a d y  acqu ired  knowledge in  order to  app ly  i t  
to  new lea rn in g  s i tu a t io n s .

6. The le sso n  could not be organized, a t  l e a s t  not a t  the be
g inn ing , on an in te g ra te d  day^i b a s is  as  the innova tion  concerns 
Mathematics only. N ever the less ,  i f  a teach e r ,  d e s p i te  the r e 
s t r i c t i o n s  posed by the Greek school, judges th a t  a modified 
form of an in te g ra te d  day would be b e n e f ic ia l  fo r  her  c la s s  and 
i s  ready to  take the cha llenge , then  she could a ttem pt i t .  This 
scheme would a llow  her to  have ha.If of her p u p i ls  working on 
Mathematics, fo r  in s ta n c e ,  and h a lf  on Language, f a c i l i t a t i n g  
t h e i r  work in  bo th  s u t ' je c t -a re a s .  The le sso n  p a t t e r n  then  could 
follow  the procedure; in t ro d u c t io n  of the new concept ( c la s s  i n 
s t r u c t i o n ) ,  f u r th e r  e la b o ra t io n  of the su b je c t  (group work), 
p u p i l s '  work on the s u b je c t-m a t te r  ( in d iv id u a l  pace) ,  r e in fo r c e 
ment ( in d iv id u a l  or/and c la s s  work).

Our p roposa l ,  th a t  i s ,  fo rm ulates  a typa of in d iv id u a l iz a t io n  
th a t  would be irm ovative , as  i t  would pay a t t e n t i o n  to  in d iv id 
u a l  d i f f e r e n c e s ,  but i t  would not attem pt to  a b o l i s h  the t r a d i 
t io n a l  c la s s  in s t r u c t io n .  I t  i s  a  "moderate" suggestion  and as 
such has l im ited  in f lu en ce . The teacher  w i l l  be the  main d e c i 
sion-maker p lay ing  an a c t iv e  ro le  but being aware th a t  c h i ld re n  
w i l l  make th e i r  o^m d e c is io n s  as  w ell.

The suggested form of in d iv id u a l iz a t io n  has c e r t a in  l im i ta t io n s ,  
most of them r e s u l t in g  from i t s  dependence on the t r a d i t i o n a l  
system. For i n s t a n c e :
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1. I t  assumes th a t  a body of knowledge and s k i l l s  must be iden
t i f i e d  as  e s s e n t i a l  fo r  a l l  p u p ils .

2. I t  a cc e p ts  th a t  the development of knowledge and s k i l l s  must
follow  a s p e c i f i c  sequence.

3. I t  does not g ive in d iv id u a l  c h i ld re n  the freedom to  choose 
the  task  they  a re  in t e r e s t e d  in .

4. I t  r e q u ire s ,  even i f  not b l a t a n t ly ,  p u p i ls '  obedience.

5. I t  does not o f fe r  c h i ld re n  the opportun ity ,  a t  l e a s t  not
very  o f te n ,  to  explore Mathematics in  o ther  a re a s  of the cu r
riculum.

6. I t  s t r e s s e s  the mathematical e f f ic ie n c y  of the p r o je c t ,  i g 
noring the  i n t e l l e c t u a l  and s o c ia l  development of the c h i ld  or 
h i s  autonomy.

7. I t  cannot boas t of i t s  f l e x i b i l i t y  and i t  does not a llow  the
necessary  time to cover a top ic .

8. To a la rg e  degree, i t  u rges the p u p il  to  le a rn  for o th e rs
and not fo r  h im self .

D esp ite ,  however, i t s  d isadvantages  the  suggested programme does 
have c e r t a in  q u a l i t i e s  to  e x h ib i t  as w ell;

1. I t  i s  simple, as  i t  concerns one area  of the school cu r
riculum only arid could be accepted without too many o b jec t io n s  
by a l l  those concerned. Besides, i t  might e a s i ly  persuade 
teach e rs  who lack the experience and knowledge on s im i la r  meth
ods to  g ive  i t  a t ry .

2. I t  i s  easy to  organize. I t  could be ap p lied  w ithout causing
much d i s ru p t io n  to  the  r e s t  of the  school programme, which l i t 
e r a l l y  remains i n t a c t .  P r in c ip a l s ,  s t a f f  and p u p i ls  could ad
ju s t '  to i t  q u ite  e f f o r t l e s s l y .
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3. I t  does no t demand ab so lu te  conformity but i t  r a th e r  o f fe r s  
a framework w ith in  which a degree of cons is ten cy  i s  sought.

4. I t  g iv es  the teacher  the opportun ity  to  p la n  fo r  her ô im
p u p i ls ,  according  to  t h e i r  needs and i n t e r e s t s .

5. I t  secures  a minimum of knowledge, s k i l l s  and experiences
fo r  every ch ild  a llow ing him a t  the same time to  proceed a t  h i s  
ovjn pace.

6. I t  i s  easy to  a s se s s  the p u p i l s '  p rog ress  and to  organize
the a p p ro p r ia te  s e t  of m a te r ia ls  fo r  each in d iv id u a l  c h i ld .

7. I t  i s  r e a d i ly  accep tab le .  Educational irm ovations  have been 
im ^ .r ia b ly  received  w ith  scep tic ism  and re s e rv a t io n s  in  Greece, 
but o ther c o u n tr ie s  as  well. This experience suggests  th a t  any 
a ttem pt a t  innova tion  should proceed c a u t io u s ly ,  s lowly, but
firm ly .

P o ss ib le  d i f f i c u l t i e s  -not d ir e c t ly  rela ted  to  SUP- an attempted 
innovation might face.

A fter re p o r t in g  the p a r t i c u la r  problems confronted  during  the 
resea rch  (chap te r  IV, pp. 129-159) and a f t e r  examining some of 
the f a c to r s  th a t  caused them (chap ter  V, pp. 212-216), we could 
r e f e r  to  the d i f f i c u l t i e s  an attem pted in nova tion  might en
counter. Most of the r e a c t io n s  or d i f f i c u l t i e s  stemmed from the 
fu n c tio n  a n l  s t r u c tu r e  of the Greek c e n t r a l iz e d  educationa.1 sys
tem. Every change i s  decided by the M in is try  of Education and 
enforced in  every school of the country. Any im portan t inno^m- 
t io n  should be supported by the Government and should a ls o  se 
cure the s i l e n t  consent of the opp o s it io n  p a r ty .  The f a c t  th a t  
d i f f e r e n t  p o l i t i c a l  p a r t i e s  hold varying n o tio n s  about the edu
cationa.1 system, p r a c t i c a l l y  e l im in a te s  the p r o b a b i l i t y  th a t  a 
change could take p lace  in  success ive  s tages .  The f e a r  th a t  a 
change would be never re a l iz e d  u n less  ap p lied  immediately o f te n
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ne c e s s i t a  t e s  i  t  s imi f o rm app1i  ca t  ion  f r om the ve ry  beg in n in g . ^ - 
On o ther  occasions, when i t  i s  judged th a t  an experim ental s tage  
of one or two years  could be a f fo rd e d ,  a sms. 11 s c a le  re sea rch  
precedes the a p p l ic a t io n  of the innova.t io n .  Thus the programme 
i s  a d ju s te d  or improved where necessary ,  before  i t s  f i n a l  a p p l i 
c a t io n  to every school of the country. A pparently , th e re fo re ,  
any proposed change should be supported by i n f l u e n t i a l  people 
and, of course, i t s  n e c e s s i ty  should be m anifested  to  those i n 
te r e s te d .

Up t i l l  now every a ttem pt a t  ed uca tiona l irm ovation  has been r e 
ceived w ith  a. s trong  oppos it ion  by the co n se rv a tiv e  fo rces  of 
the coim try, co n seq ien tly  most of them have f a i l e d  (see chapter  
I I ,  pp. 20-27 fo r  a b r ie f  h i s to r y  of the Greek prim ary educa
t io n )  .

P o ss ib le  reasons fo r  t h i s  s o r t  of re a c t io n s  have alm ost always 
been the same;

1. The fe a r  th a t  any change could d i s tu r b  the  ba lance  of power. 
E d u c a t io n a l i s t s ,  p a re n ts ,  o rg a n iz a t io n s ,  a l l  those concerned in  
the ed u ca tio n a l m a tte rs  f e l t  they  would lo se  t h e i r  p r iv i le g e  to 
in f lu e n c e ,  c o n tro l  and guide. Furthermore, in  the fu tu r e ,  the 
balance of the  p o l i t i c a l  fo rc e s  and s o c ia l  s t r u c tu r e s  of the 
country  might be th rea tened .

2. The in s u f f i c i e n t  or in a p p ro p r ia te  education  of teachers .  
This g iv es  them a sense of i n s e c u r i ty  p reven ting  them from being 
open to  changes, f e e l in g  r a th e r  incompetent and uninformed about 
new trends.  They suspect th a t  by adopting a "novel" method they 
might lo se  co n tro l  over t h e i r  c la s s  a n l  t h e i r  image of ab so lu te  
a u th o r i ty  would fade.

3. The fea r  of the unknowi. Both te ach e rs  and p a re n ts  p re fe r  
to p r a c t i s e  the  f a m il ia r ,  t e s te d  re c ip e s  of the t r a d i t i o n a l  cu r
riculum , in s te a d  of experimenting w ith  something new, which, of 
course, e n t a i l s  p o s s ib le  f a i lu r e .
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4. Suspicion, a common r e a c t io n  to  every change th a t  p ro fe s se s  
good in te n t io n s .  Even i f  an innovation  s in c e re ly  in tends  to  
help c h i ld re n  p ro g ress  more secu re ly ,  c o r r e c t ly  and w ithout anx
i e t i e s ,  t h i s  i s  o f te n  m is in te rp re te d  as  an a ttem pt to  broaden 
the gap e x is t in g  among the s o c ia l  c la s se s .  C h ild ren  coming from 
a poorer s o c ia l  background may, in  t h e i r  p a re n ts '  view, need to  
be con tinuously  pressed  to  do more and more a t  school (because a 
tu to r  could no t be employed) and, th e re fo re ,  p a re n ts  would not 
a p p re c ia te  the value  of a system th a t  would a llow  c h i ld re n  to 
proceed a t  t h e i r  oxm r a te  in  a curriculum  such as  Mathematics. 
They would f e e l  th a t  t h e i r  c h i ld re n  would be u n l ik e ly  to  a s p i r e  
to  h igher education. A ll the above should be kept in  mind i f  a 
p roposal fo r  innovation  of the curriculum  i s  submitted fo r  d i s 
cussion  and a d e c is io n  i s  taken l a t e r .  Moreover, i f  the p ro
posal IS l i k e ly  to  be re a l iz e d  and put in to  p r a c t ic e  i t  should 
be designed, recorded and presen ted  under c e r t a in  co n d it io n s ;

1. I t  should not suggest the c a n c e l la t io n  of the e x is t in g  edu
c a t io n a l  system, nor the r e j e c t io n  of the curriculum  in  use. A 
ra d ic a l  d e p a r tu re  from the t r a d i t i o n a l  norms could arouse a 
storm of re a c t io n s  from a l l  s id es .  I t  could be conceded th a t  
curriculum  cons is tency  i s  necessary  as i t  ensures equal opportu
n i t i e s  fo r  a l l  p u p i ls .  P u p ils  should be in troduced  to  the same 
content and s k i l l s  and ta c k le  the  same a c t i v i t i e s .

Thus the proposa l should focus on a s p e c i f i c  a rea  of the cur-  
r i c u l m  ( i . e . ,  the teaching  of Ma.thema.tics or the Mathematics 
s y l la b u s ) ,  i t  should be suggested by e x p e r ts ,  be a b s o lu te ly  
c le a r  in  i t s  in te n t io n s ,  s e t  the o b je c t iv e s  ( those  r e fe r r in g  
g e n e ra l ly  to  Mathematics and those r e f e r r in g  to  the conten t of 
the s y l la b u s ) ,  the  a t t i t u d e s  and methods of work^S and have the 
power to  persuade a l l  those in te r e s te d  about the n e c e s s i ty  of 
i t s  use.

2. The co n d it io n s  of the school b u i ld in g s  and the needs they 
serve should be taken in to  cons id e ra tio n . I t  has a l re a d y  been 
mentioned th a t  school b u ild in g s  were cons truc ted  in  the p a s t  to 
provide fo r  the needs of a c e r t a in  educa tiona l philosophy. To-

223.



d a y 's c o n s tru c t io n s  a re  designed so as  to  promote the growth of 
a d i f f e r e n t  s p i r i t  in  the school environment. The m a jo r i ty  of 
old and new b u i ld in g s ,  however, f a c i l i t a t e  the o p era t io n  of two 
d i f f e r e n t  schools  under one roof. Therefore , even i f  fo rm ally  
the b u ild in g  belongs to  one school, in  f a c t ,  i t  i s  a l s o  ceded to 
another one as  w ell. Often the same b u ild in g  accommodates d i f 
f e re n t  age ranges. I t  could so happen th a t  a prim ary and a sec 
ondary school share the same bu ild in g . Hence any proposal
should take in to  account th i s  p a r t i c u l a r i t y  p e r ta in in g  d i f f i c u l 
t i e s  fo r  bo th  teach ers  and p u p i ls  to  use t h e i r  space as  they 
wish.

3. The co s t  of the suggested innovation  should not be too high. 
T iie  f a c t  t h a t  the M in is try  only r e c e n t ly  attem pted  a change of 
the primary school curriculum  should be considered , because u n i 
v e r s a l  as  i t  T-ms, i t  xja.s c o s t ly ,  so th a t  the  M in is try  would be 
u n l ik e ly  to  provide fo r  the c h a n g e . A  proposed teaching
scheme, th e r e fo re ,  should in  no circum stances exceed the co s t  of 
the e x is t in g  one, on the con tra ry , i t  should p re fe ra b ly  be 
cheaper so th a t  i t  becomes more a t t r a c t i v e ,  p r ic e  wise a t  l e a s t ,  
and l i k e l y  to  be se le c te d .  I f  the a p p l ic a t io n  of the  proposed 
scheme of work demands the use of ap p ara tu s ,  t h i s  should be eas
i l y  o b ta in a b le ,  p r ic ed  a t  an a f fo rd a b le  cost and, i f  p o s s ib le ,  
allow  fo r  te a c h e rs  to  produce t h e i r  otm appara tus  and resources.

4. The fu n c tio n  of a l l  schools i s  wholly determined by the Min
i s t r y  of Education. The l a t t e r  i s  the cen tre  which dec ides  the 
s u b je c ts ,  concepts and s k i l l s  to  be in troduced  and moreover the 
space the curriculum  should a l lo c a te  to these  to p ic s  and the 
method of t h e i r  p r e s e n ta t io n  to  the ch ild re n .  Thus the number 
of teaching se ss io n s  th a t  each su b je c t  should take up i s  p r e 
scribed  by the M in is try  of Education. The only d i f fe re n c e
l ik e ly  to  e x i s t  between d i f f e r e n t  schools  i s  the t im e tab le .  The 
school curricu lum  i s  su b je c t-c e n tre d ,  i t  c o n s is t s ,  th a t  i s ,  of 
small p a r t s ,  u n re la te d  and i s o la te d  one from the  o ther . Fur
thermore, w ith  the excep tion  of Language to  which two continuous 
teaching  sess io n s  a re  u su a l ly  devoted the l im i t s  a re  s t r i c t  for 
the r e s t  of the s u b je c ts  which cannot extend to  more than one
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s e s s i o n . T h i s  means th a t  in  p lanning the p a r t i c u l a r  p roposa l 
some time l im i t s  should be taken for g ran ted  and the e x tra  time 
th a t  might be needed should be sought a n l  foimd through c a re fu l  
o rg a n iz a t io n  of the  le sso n  and /o r  the r e -o rg a n iz a t io n  of some 
ro u tin e  a c t i v i t i e s  of the school day.

5. The geograph ica l p e c u l i a r i t i e s  of Greece should a l s o  be 
borne in  mind. Greece does not face the problem of d iv e rs  com
m unities  or races. Even i f  i t  i s  sm all, though, i t  p re se n ts  a 
number of problems due to  i t s  geograph ica l d i s t r i b u t io n .  The 
mainland, mostly covered by mountains, g a th e rs  the p o p u la t io n  in  
and around the b ig  urban c en tre s .  The mountainous v i l l a g e s ,  
poor in  t h e i r  m a jo r i ty ,  a re  in a c c e s s ib le  e s p e c ia l ly  in  w inter 
and a re  g ra d u a l ly  being abandoned. Their in h a b i ta n ts  a re  old 
people in  t h e i r  m a jo r i ty ,  except fo r  a few ch ild ren . The needs 
of these  v i l l a g e s  a re  u s u a l ly  met by one c la s s  schools (see ap
pendix À, pp. 13-15) even i f  t h e i r  maintenance demands an ex
tremely h igh cost.

The same s i t u a t i o n  a p p l ie s  in  the numerous is la n d s  of Greece. 
Even b ig  i s la n d s  p re sen t  a p ic tu re  of abandonment during  the 
w inter months. Communication w ith  the mainland, e s p e c ia l ly  in  
bad weather, i s  no t always easy. Thus, in h a b i ta n ts  p r e fe r  to  
move to  Athens or P i reus during the w in ter  months, o r ,  i f  t h i s  
i s  not f e a s ib le ,  to send th e i r  c h i ld re n  th e re  in  the  hope of 
o f fe r in g  them the opportun ity  of a more complete education. 
Thus, schools  on i s la n d s  p re se n t  s im i la r  problems to  those  in  
the v i l l a g e s .

Any p roposa l fo r  change, then, should provide fo r  a l l  those pe
c u l i a r i t i e s ,  s ince  a new sy llab u s  or scheme of work would not be 
addressed to  c h i ld re n  of the c i t i e s  only, but to the c h i ld re n  of 
the a re a s  described  above. N a tu ra l ly ,  the l a t t e r  have l iv e d  d i f 
f e re n t  experiences, they hold d i f f e r e n t  b e l i e f s  and t h e i r  a t t i 
tudes towards and needs from the v a r io u s  s u b je c ts  of the cu r
riculum d i f f e r  g r e a t ly  from those of c i t y  children.^'-* Those 
d i f f e r e n c e s , th e n ,  should not onlv be taken  in to  c o n s id e ra t io n .
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but perhaps s p e c ia l  m ateria l., more s u i ta b le  to  the experiences 
and needs of these  ch i ld re n ,  should be prepared.

C e r ta in ly ,  a p a r t  from the above c o n s id e ra t io n s ,  i t  i s  a lso  nec
e s sa ry  to  examine contemporary educa tiona l conceptions , in t e r n a 
t io n a l  re se a rc h  r e s u l t s ,  modern a t t i t u d e s  appearing on a u n iv e r 
s a l  s c a le  and the  most recen t th e o r ie s  on curriculum  develop
ment. However, a l l  the above should be viewed in  r e l a t i o n  to 
the Greek r e a l i t y .  The ro le  of the p o l i t i c a l  p a r t i e s ,  the r e l i 
g ious and o ther  o rg a n iz a t io n s ,  a l l  those who hold and can exer
c i s e  power and make d e c is io n s  should be c a r e fu l ly  considered. 
Also the n a tu re  of the education  provided today as  w ell as  the 
va r io u s  innova tions  attem pted - when, under which c ircum stances, 
how many, t h e i r  aims and o b je c t iv e s  - should be s c r u t i n i z e d .^9

Keeping a l l  the above in  mind and having conceded th a t  education  
should always proceed w ith  a continuous view of the fu tu re  but 
enriched  by p a s t  experiences, the l a t e n t  a t t i t u d e s  fo r  innova
t io n  should be ex p lo ited .  A programme of work which w i l l  no t be 
an a d a p ta t io n  of a. " fo re ig n "3’-' one, but which w i l l  e i th e r  have 
been a d ju s te d  to the Greek s o c io - c u l tu r a l  co n d it io n s  or designed 
for the Greek r e a l i t y .  Only urder  these  co n d it io n s  i s  any p ro 
posed innova tion  l i k e ly  to  be success fu l .

D e f i c i e n c i e s  due to  in d iv id u a l i z a t io n .

The thought th a t  the c u rren t  educational system should change 
has been expressed and the reasons d ic t a t i n g  t h i s  change were 
repo rted . The d i f f i c u l t i e s  arid o b jec t io n s  l i k e l y  to  a r i s e  from 
an a ttem pt fo r  innovation  have been poin ted  out. The cond it io n s
i.mder which a proposal fo r  change should be made have been i n d i 
cated. F in a l ly ,  the sense of the term ' in d iv id u a l iz e d  p ro 
gramme' in  the p re se n t  s tudy has been c l a r i f i e d .

In d iv id u a l iz e d  programmes, however, a re  not f re e  from d isadvan
tages  or d e f ic ie n c ie s  and t h e i r  a p p l ic a t io n  in  any c la s s ,  not 
n e c e s s a r i ly  Greek, i s  no t a simple m atter.  The new programme
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should be Introduced in  such e. way th a t  any p rospec t of f a i lu r e  
i s  minimized. D e f ic ie n c ie s  should be d iscovered  and analyzed 
and ways of e l im in a tin g  e r ro r s  should be developed. The obvious 
r i s k s  th a t  should be fo reseen  and d e a l t  w ith  from the  very  be
ginning a re :

1. In  the name of in d iv id u a l iz a t io n  c h i ld re n  might be l e f t  to  
work a t  such a slow pace th a t  a t  the  end of the year they  w i l l  
not have covered the p re sc r ib ed  m a te r ia l .

2. I f  the teach er  adopts  the s e l f - c o r r e c t in g  method, she should 
make sure t h a t  each p u p il  c o r re c ts  h i s  work a f t e r  completing two 
or th re e  pages (c a rd s ) ,  so th a t  he w i l l  no t miss the chance of 
p r a c t i s in g  f u r th e r  a concept he has not f u l l y  grasped.

3. The teach e r  must take care th a t  the weaker and le s s  m oti
vated p u p i ls  do not d i s tu r b  some of t h e i r  c lassm ates  con tinu 
ously by ask ing  fo r  help  or copying t h e i r  e x e rc ise s ,  w ithout 
even having t r i e d  to  g rasp  the meaning or complete the ex e rc ise s  
themselves.

4. The teach ing  m a te r ia l  must have been organized very  c a re 
f u l ly ,  so th a t  i t  meets the needs of every achievement le v e l  in  
the c la s s ;  furtherm ore, a r ic h  v a r ie ty  of e x tra  m a te r ia ls  should 
be a v a i la b le  in  the classroom, s ince  t h e i r  lack could be a de
t e r r e n t  to the programme.

5. The le s s  ab le  c h i ld re n  or the c h i ld re n  who lack  s e l f - c o n f i 
dence tend to seek t h e i r  t e a c h e r 's  help  and a t t e n t i o n  much too 
often . À teacher  must, th e re fo re ,  organize her time so well 
th a t  she w i l l  be ab le  to  respond to  the needs of slow c h i ld re n  
as  w ell a s  tim id ones and t r y  to  b u ild  t h e i r  confidence in  order 
to  make them in c re a s in g ly  independent.

6 . I t  should always be kept in  mind th a t  in  a. c la s s  no ch ild  
should be made to  f e e l  i s o la te d .  As Kirby p o in ts  out i t  i s  
wrong to  t r e a t  an individua. 1 as  being " in  some m ysterious m y  
locked up in  a hard cocoon of s e l f ,  w ith  the r e s t  of the world
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shut ou t,  and th a t  i t  i s  to t h i s  impervious ego th a t  in d iv id u a l 
ized teach ing  i s  d i re c te d .  " -  ̂ I n d iv id u a l iz a t io n  does no t mean 
th a t  when a c h i ld  faces  d i f f i c u l t i e s ,  he w i l l  no t be perm itted  
to  address  and co n su lt  ano ther person, who could be a classm ate 
or the teach er  h e r s e l f .  I t  i s  good to  teach  c h i ld re n  to  t r u s t  
themselves and t r y  to  face t h e i r  problems a lone  bu t a t  the same 
time they  should be con fiden t th a t  t h e i r  teacher  i s  always ready 
and w i l l in g  to  a s s i s t  them in  t h e i r  need.

7. In d iv id u a l iz e d  programmes a re  much more demanding fo r  the 
teacher  than  the  t r a d i t i o n a l  d i r e c t  methods. They ask not only 
a c a re fu l  o rg a n iz a t io n  but a lso  the t e a c h e r 's  c a p a c i ty  to  e s ta b 
l i s h  c lo se  r e l a t io n s h ip s  and rapport  w ith  every p u p i l .  Teachers 
should always be aware and a l e r t  to c h i ld r e n 's  p o s s ib le  prob
lems, needs and p rogress .

8 . I f  c h i ld re n  a re  not s u f f i c i e n t ly  motivated they  may r e s o r t  
to wasting time on ta lk in g  on m atte rs  i r r e l e v a n t  to  the lesson  
a c t i v i t i e s  (see  N ev il le  Bennett, The u ^u s lity  o f  P u p il L esrn inp  
Fxperiences.. p. 153). The teacher  must be al^Ta.ys T-mtchful to 
c h i ld r e n 's  misdoings and seek to encourage them to  work hard 
w ithout, however, suppressing  them.

A ll the above should be c a r e fu l ly  examined so th a t  any p ro sp ec ts  
of f a i l u r e  a re  d isp e rsed  from the very  beginning and the ex
pected r e a c t io n s  of everyone concerned a n t ic ip a te d .

P o t e n t ia l i t ie s  of an in d iv id u alized  programme in  Greek primary 
schools.

In t h i s  chap ter  so f a r  an a ttem pt has been made to  explore the 
f i e ld  to  which the p roposal fo r  innovation  i s  addressed. A ll 
the p o te n t i a l  d i f f i c u l t i e s  expected to  a r i s e  were repo rted . 
Most of these  d i f f i c u l t i e s  a re  l a t e n t  in  the socio-econom ical, 
p o l i t i c a l  and ed u ca tio n a l cond it ions  in  e f f e c t  in  Greece today, 
thus they  a re  not d i r e c t l y  r e la te d  to the in d iv id u a l iz e d  p ro 
gramme i t s e l f .  They would occur an w ay  as a response to  any
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proposal fo r  innovation . Fewer d i f f i c u l t i e s  a re  rooted in  the 
n a tu re  of any in d iv id u a l iz e d  programme in  g en era l  and e s p e c ia l ly  
in  some read y -to -u se  p ro je c ts  a v a i la b le  in  the market. The 
problems encountered while conducting the resea rch ,  problems due 
to  e i th e r  the  s t r u c tu r e  and fu n c tio n  of the  Greek ed uca tiona l 
system or the in d iv id u a l iz e d  p ro je c t  implemented were exposed. 
The p rog ress  made by the c h i ld re n  involved in  the re sea rch  as 
w ell as  t h e i r  im pressions and r e a c t io n s  tow .rds  a new scheme of 
work were observed. The view expressed was th a t  d e s p i te  the po
t e n t i a l  problems p e r ta in in g  in  the in t ro d u c t io n  of an  in d iv id u 
a l iz e d  programme in  the Greek primary school, t h i s  would not 
only be a worthwhile endeavour, but f e r t i l e  and su c c e ss fu l  as 
well.

Next an a ttem pt w i l l  be ma.de to  d esc r ib e  the  way an in d iv id u a l 
ized programme, a s  i t  was envisaged in  the p re se n t  s tudy (see 
pp. 217), could be in troduced  in  the Greek primary school.

I t  has been a lre a d y  s ta te d ,  (p. 205), th a t  the p re se n t  s tu d y 's
proposal fo r  inno'^a.tion r e fe r r e d  to  Mathematics only, no p ro v i
s io n  was made fo r  the r e s t  of the su ti jec ts  which w i l l  continue 
being taught t r a d i t i o n a l l y .  Obviously, when in d iv id u a l iz a t io n  
a p p l ie s  fo r  a l im ite d  p o r t io n  of the school day only, the e f f e c 
t iv e n e ss  of the inno'^mtion i s  q .iestionable . The c o n f l i c t  and 
c o n t ra d ic t io n  between the two systems ( t r a d i t i o n a l  and innova
t iv e )  cancels  the advantages of the new scheme. This i s  an ad
d i t i o n a l  problem to the ones a lre a d y  d esc rib ed ,  th e re fo re  , any 
suggestion  fo r  in d iv id u a l iz a t io n  should be backed up by a m etic 
u lo u s ly  planned proposal as  to  the classroom o rg a n iz a t io n ,  time 
a l lo c a t io n ,  the teaching  m a te r ia ls ,  the a c t i v i t i e s  as  w ell as  
the purpose of the le sso n  ard  the teaching  method.

1. O r g a n iz a tio n  o f th e  c la ssro o m .

In most Greek prim ary schools p u p i ls  a re  confined to  s p e c i f i c  
classrooms, where they  u s u a l ly  s i t  a t  s p e c i f i c  desks fo r  the 
whole school year. Since a t  a p re l im in a ry  s tage  the proposal 
for in d iv id u a1iz a t io n  concerns Mathematics only, i t  would be in 
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convenient, i f  no t i r r a t i o n a l ,  to  re q u ire  a r e -o rg a n iz a t io n  of 
the desks in s id e  the classroom, u n le ss ,  of course, the c la s s  
teacher  judges th a t  such a rearrangement s u i t s  her owi needs as  
w ell. N ev erth e less ,  to rea rrange  the desks j u s t  fo r  the Mathe
m atics  se ss io n  would be a. d i f f i c u l t  as  w ell as  in a p p l ic a b le  
scheme (see p. 106, d e s c r ip t io n  of the P i l o t  Study). I f ,  how
ever, a more f le x ib l e  programme was in troduced the o rg a n iz a t io n  
of the classroom could be modified to  a s s i s t  the teach ing  of 
Mathematics. B esides, i f  the teach e r ,  in  in tro d u c in g  a concept, 
chooses to  fo llow  a c la s s  r a th e r  than a group teach ing  th e re  i s  
le s s  need to rea rrange  the fu rn i tu re .  A bay, however, where a l l  
the  necessa ry  appara tu s  and teaching  m a te r ia ls  (ca rd s ,  books or 
w orksheets) could be kep t fo r  c h i ld re n  to  help  them selves, would 
be an in d isp en sab le  comfort. By encouraging her c la s s  to  f ind  
the m a te r ia l  they  need themselves, the teacher  saves h e r s e l f  a 
l o t  of time which, subseq.iently , she can devote to  slow or con
fused p u p i ls .  TJndoiititedly, i t  w i l l  take a teacher  time, p e r s i s 
tence, p a t ie n c e  and perseverance to  t r a i n  her c la s s  to  d e leg a te  
t h e i r  work a n l  d u t ie s  a n l  even then  th e re  i s  no guaran tee  th a t  
they  w i l l  alx-mys f e e l  s u f f i c i e n t ly  confiden t to  r e a c t  p o s i t i v e ly  
a t  a l l  times.

N everthe less ,  the f a c t  remains th a t  even mider the adverse  and 
most i n t r a c ta b le  co n d it io n s  of b u ild in g  f a c i l i t i e s  in  Greece and 
without r a d ic a l  rearrangem ents in s id e  the classroom, an in d iv id 
u a l iz e d  programme can be re a l iz e d  without d is ru p t in g  the normal, 
ro u tin e  fm ic tion  of the school.

2. O r g a n iz a t io n  of th e  te a c h in g  m a te r ia l .

The con ten t of the  Mathematics sy llab u s  i s  p re sc r ib e d  by the 
M in is try  of Education and i t  i s  common fo r  a l l  p u p i ls .  Thus the 
teacher  must p repare  her teaching m a te r ia l  w ith  a view of the 
varying a b i l i t i e s  of her c la s s .  The m a te r ia l  should be orga
nized in  graded s ta g e s ,  e a s i ly  recognizab le  by the c h i ld re n .  A 
system of colour coding might be adopted to  enable c h i ld re n  to 
recognize the v a r io u s  s tages .  For example, red could be em
ployed to  in d ic a te  the b as ic  cards, common and o b l ig a to ry  for
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each ch ild .  Green could re p re se n t  the cards of the second 
s ta g e ,  which the c h i ld re n  ta c k le  only a f t e r  they have completed 
the  f i r s t  s tage  cards. F in a l ly ,  b lue  could c h a ra c te r is e  the 
t h i r d  s tage  cards ,  which could be attem pted  by the b r ig h te s t  
c h i ld re n  of the c la s s  who have e i th e r  f in ish e d  the  cards of the 
two previous s tag e s  or followed t h e i r  t e a c h e r 's  advice and took 
on the th i rd  s tage  cards ignoring  the t r a n s i t i o n a l  s tages .

On decid ing  the teach ing  ma.terial (ca rd s ,  worksheets) the 
teacher  must pay s p e c ia l  a t t e n t i o n  to  t h e i r  use of language. 
The te x t  of the f i r s t  s tage  should be sh o r t  employing the sim
p l e s t  p o s s ib le  language. I t  should be thus formulated th a t  even 
the weakest p u p i ls  in  the c la s s ,  excepting the ones fac ing  spe
c i a l  problems, could read the t e x t ,  understand the g iven  i n 
s t r u c t io n s  and be ab le  to  ta c k le  the p r a c t i c a l  work or the r e 
quired a c t i v i t i e s  su c c e ss fu l ly .  The goal pursued i s  to  f a c i l i 
t a t e  c h i ld re n  to read, comprehend and solve the problem p r e 
sented by the card on t h e i r  owi. I f  i t  i s  necessary  fo r the
teacher  to ex p la in  the  con ten t of each card to  every ch ild  to 
s e t  him going on an a c t i v i t y ,  then the philosophy underly ing  the 
in d iv id u a l iz e d  programme i s  l o s t .  Therefore , th e re  should be 
p ro v is io n  fo r  simple cards not only as  to  t h e i r  mathematical 
co n ten t,  but a lso  as  to  the  reading a b i l i t y  they  demand. P up ils  
who face reading problems a re  u s u a l ly  not very  competent a t  
Mathematics, j u s t  because a t  a young age c h i ld re n  read to  le a rn  
and le a rn  to read a t  the same time. In  Mathematics the problem 
becomes more complex as  the  vocabulary  used th e re  i s  ex tens ive  
and unusual, c h i ld re n ,  th a t  i s ,  do no t use i t  in  ever^^ay con
v e r sa t io n s  or encounter i t  in  t h e i r  e a r ly  read ings. The te x t  as  
w ell  as  the Mathematical concepts should proceed w ith  g radual 
d i f f i c u l t y  demanls, so th a t  c h i ld re n  a re  encouraged to improve 
t h e i r  s k i l l s  and en r ic h  th e i r  i n t e l l e c t u a l  c a p a c i t ie s  in  a 
p le a sa n t  %my. In a d d i t io n ,  the teach er  should provide ch i ld re n  
w ith  a s u f f i c i e n t  supply of m a te r ia l  (adequate copies of the 
ca rds 0 r workshe e t  s ).
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3 . T e a c h i n g .

A ll schools in  Greece a re  organized on the b a s is  of a w ell 
s tru c tu re d  schedule which d i c t a t e s  the number of hours to  be de
voted to  each siitn'ect. The only i n i t i a t i v e  the teach er  i s  a l 
lowed 13 the schedule plarming. A ll su b je c ts  a re  taught in  the 
t r a d i t i o n a l ,  f o r m l  method of c la s s  teachirug which o b lig es  a l l  
p u p i l s ,  r e g a rd le s s  of t h e i r  needs, s k i l l s ,  i n t e r e s t s  or l i m i t a 
t io n s  to  a t te n d  a uniform p a t te rn .  Thus a p roposal fo r  an i n d i 
v id u a lized  programme in  Hathematics might be narrowed because of 
the s t r i c t ,  unavoidable time l im i t s  posed fo r  the d u ra t io n  of a 
teach ing  sess ion . Furthermore, i t  i s  a compulsory requirement 
th a t  by the end of the school year a l l  c h i ld re n  w i l l  have cov
ered the same s y l l a b u s . 32

Under these  circum stances i t  would be hard to  expect c h i ld re n  to 
r e a c t  p o s i t i v e ly  when exposed to  extrem ely d i f f e r e n t  methods 
(formal c la s s  teaching  - in d iv id u a l iz e d  in s t r u c t io n ) .  S im ila r ly  
i t  would be d i f f i c u l t  to organize the c la s s ,  the teaching  mate
r i a l  and the classroom fo r  a group in s t r u c t io n  sess ion . I t  ap
pears  th a t  the s a f e s t  and s im plest way of applying an in d iv id u 
a l iz e d  programme i s  to  tu rn  from time to  time to c la s s  teaching. 
The teacher  could lead c h i ld re n  through the s tag e s  of the s y l 
labus in troduc ing  the whole c la s s  to  the new concept or tech -  
niq.ie, g iv ing  examples and exp lanations . This approach, how
ever, does not p rec lude  the teacher  from taking  small groups of 
c h i ld re n  to  exp la in  a task  an l i t  does not suggest th a t  the 
c h i ld re n  in  some occasions do not work in  groups. Such an a r 
rangement would meet the requirem ents of the sy lla b u s  and en
courage c h i ld re n  to  work a t  t h e i r  own pace a t  the a s s o c ia t iv e  
p r a c t i c a l  a c t i v i t i e s .

The teacher  must make sure th a t  each c h ild  works w ith in  h is  
a b i l i t i e s  and i s  g iven  the time to  p r a c t i s e  adeq u a te ly  in  order 
to  conso lid a te  h i s  rmderstanding of new concepts while a t  the 
same time he draws s a t i s f a c t i o n  and a sense of achievement 
through h is  involvement in  meaningful ta sk s .
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4. T h e  t e a c h i n g  m e th o d .

A fter having prepared her teaching  m a te r ia l  according to  s tag es  
of d i f f i c u l t y ,  the teacher  may then  decide on the approach th a t  
w i l l  b e s t  accomplish her o b je c t iv e s .  She must always take the 
o p p ortun ity  to  i n v i t e  c h i ld re n  to  t a lk  about what they  have done 
and what they have achieved. In  t h i s  way the le s s  ab le  c h i l 
d ren  may l i s t e n  to  t h e i r  peers  and may become more competent 
when ta c k l in g  the same problem.

I t  lias a lre a d y  been explained th a t  i t  i s  r a th e r  p rob lem atic  to 
perm it c h i ld re n  to  recognize t h e i r  oi-m problems and t r y  to  solve 
them themselves. I t  would be wise on the te a c h e r ’ s p a r t  to  r e ly  
upon a sem i-ac t iv e ,  sem i-perm issive method. She may use , th a t  
i s ,  the c la s s  teach ing  tech n iq ie  but a lso  allow  fo r  group and 
in d iv id u a l  teaching  when she thirrks i t  ad v isa b le  and p r o f i t a b l e  
fo r  the ch ild ren . She may tu rn  to c la s s  teaching  whenever she 
wants to  p re sen t  a new concept or a c t i v i t y  of the sy llab u s  
(e .g . , move from a d d i t io n  to  s u b tr a c t io n ) ,  but work w ith  groups 
or in d iv id u a ls  the r e s t  of the time.

Wien the teacher in tro d u ces  a new concept she must encourage 
d isc u ss io n  and l i s t e n  to  suggestions  as to  how the p a r t i c u l a r  
to p ic  should be tack led . She pu ts  a proposed s o lu t io n  into a c 
t io n  using the a p p ro p r ia te  appara tus. She uses symbols to  d e 
p i c t  the c h i ld r e n 's  experience in  opera ting  f a c t s .  A fte r  th i s  
in tro d u c t io n  she asks  a group of c h i ld re n ,  p o s s ib ly  the most 
ab le  ones, to go to  the bay w ith  the m a te r ia ls  and p ick  up the 
a p p ro p r ia te  cards to  s t a r t  with. The r e s t  of the  c h i ld re n  a re  
given more examples by the teacher u n t i l  they f e e l  competent to 
take up the a c t i v i t i e s  s e t  by the cards on t h e i r  owi. Each 
ch ild  i s  g iven  the choice to  s e le c t  from a range of cards  the 
ones he p r e fe r s  to complete.

There i s ,  however, a l im i t  as  to  the minimum numtier of cards he 
should f i l l  in  on the g iven  task . The more ad^.^anced c h i ld re n ,  
a f t e r  having f in ish e d  the p re sc r ib ed  amount of work, can proceed 
to the next s tage cards which aga in  r e fe r  to the same ta sk ,  only
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they a re  more e lab o ra te .  Again, when they have accomplished a 
c e r t a in  amount of work they can continue w ith  the  th i rd  more 
complex and demanding s e t  of cards.

On the days fo llow ing the  in t ro d u c t io n  of the new to p ic  and 
which a re  a l lo c a te d  fo r  i t s  c o n so lid a t io n ,  the teacher  may work 
w ith  a group of c h i ld re n  who she r e a l iz e d  faced common d i f f i c u l 
t i e s  and made s im i la r  m istakes in  order to  fu r th e r  the sub jec t  
w ith  them and g ive  them the cha.nce to p r a c t i s e  more, while the 
r e s t  of the c h i ld re n  go s t r a i g h t  to  t h e i r  cards to  work on th e i r  
owi. When the teacher  i s  no t g iven  to  c la s s  or group teaching 
she may help in d iv id u a ls  who need her or appear not to  p rogress  
s a t i s f a c t o r i l y .

Thus the teaching  method could be a mixture of a c t iv e  ( c la s s  
teach ing , p re sc r ib ed  m a te r ia l ,  predesigned seqience of concepts ' 
in tro d u c t io n )  and perm issive  (choice of cards , r a te  of work) 
schemes.

P re fe ra b ly  the proposed p ro je c t  should comply w ith  the assump
t io n  of the Greek curriculum  th a t  a body of knowledge, s k i l l s  
and experience (which has been predeterm ined) i s  e s s e n t i a l  to 
every p u p i l ,  and to  follow the seiguence of the  su b je c t-m a tte r  
the M in is try  of Education has p resc r ib ed .

Even in  t h i s  s t r i c t  and l im ited  framework the  suggested method 
should give c h i ld re n  the opportun ity  to proceed a t  t h e i r  otm 
pace a n l  d ea l  w ith  work a s  c lose  to  t h e i r  c a p a c i t i e s  and le v e l  
of development as  p o s s ib le ,  while working w ith in  t h e i r  peer 
group. I t  should a ls o  allow  c h i ld re n  a degree of movement and 
a c t io n  a n l  promote a lea rn in g  atmosphere which b u i ld s  up the 
c h i l d 's  s e lf -c o n f id e n c e  o f fe r in g  him a sense of achievement and 
s a t i s f a c t io n .
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lîie applicability of SPn 7-13 as an individualized programme in 
all types of primary schools. 

1 Urban schools.

Tlie c h i ld re n  adm itted  in  urban schools come m ostly from middle 
c la s s  fam il ie s .  The numt<er of c h i ld re n  per c la s s  ranges from 
tw en ty -f iv e  to  tw en ty -e igh t.  I t  has a l re a d y  been mentioned th a t  
c e n t r a l  schools , in  p a r t i c u la r ,  p re sen t  c e r t a in  common charac
t e r i s t i c s  ;

a. They a re  r a th e r  more a ttach ed  to the t r a d i t i o n a l  educa tiona l 
system and le s s  l i a b l e  to f o s te r  and promote innovative  concep
t io n s  in  educa tiona l m atters .

b. P a ren ts  take a l o t  of i n t e r e s t  in  t h e i r  c h i ld r e n 's  p rog ress  
and e x h ib i t  eagerness fo r t h e i r  i n t e l l e c t u a l  development. They 
a re  am bitious, generously  support and encourage th e i r  c h i ld re n ,  
n u r tu r in g  h igh  a s p i r a t io n s  for t h e i r  ed u ca tio n a l fu tu re  and p ro 
fe s s  i  ona 1 0 c cupa t  i  ons . -

c. Mothers a re  u s u a l ly  educated themselves, so they a re  ab le  
to tu to r  t h e i r  c h i ld re n  q i i t e  a d e q ia te ly .  Moreover, they a re  
n e a r ly  always aware of t h e i r  c h i ld r e n 's  le v e l  of development.

d. Teachers u s u a l ly  have h igh ex p ec ta t io n s  of t h e i r  p u p i ls ,  
they  o f te n  give them supplementary work and t r y  to r a i s e  the 
c l a s s '  s tandards .

e. C hild ren  a lso  share t h e i r  p a re n ts '  h igh a s p i r a t io n s  fo r  
t h e i r  f u tu re ,  most of them take i t  fo r  g ran ted  th a t  they w i l l  
continue in  h igher education  and th e re  i s  only a small p e rc e n t
age of low a t t a i n e r s  in  a c la ss .

Any c la s s  in  an urban a rea  p re se n ts  a marked range of i n t e l l e c 
tu a l  a b i l i t y ,  promotes h igh  am bitions and com petitiveness  not 
only among c h i ld re n  but among p a re n ts  as w ell. The l a t t e r  in  
p a r t i c u l a r ,  urge t h e i r  c h i ld re n  to  a c c e le r a te  t h e i r  pace of work
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and en r ich  t h e i r  experiences. The educa tiona l system, however, 
i s  such tha.t i t  o b liges  a l l  c h i ld re n  to the same speed of work, 
thus confin ing  f a s t e r  le a rn e rs  to  a d u l l  pace and oppressing 
slower le a rn e rs  to  proceed even i f  they have not f u l l y  a s s im i
la te d  the taught concepts. 5ÎT would r e le a se  the b r ig h t  p u p ils  
and f a c i l i t a t e  them in  p rogressing  a t  a pace s u i t a b le  to t h e i r  
needs and a b i l i t i e s .  On the o ther hand, the l e s s  advanced c h i l 
d ren  could absorb the m a te r ia l  to be learned  a t  t h e i r  o^m speed.

Moreover, as most c h i ld r e n 's  a s p i r a t io n s  a re  r a th e r  high, the 
a p p l ic a t io n  of SMP could develop a persona.l com petitiveness , 
th a t  i s ,  each in d iv id u a l  ch i ld  w i l l  be m otivated to  proceed as  
f a r  as  h is  c a p a c i t ie s  w i l l  allow. This i s  not to  say th a t  m oti
v a t io n  among a l l  the  p u p i ls  w i l l  be s i m i l a r . 34

If  SME' were ap p lied  in  a Greek urban school, i t  could be faced 
with  s im ila r  d i f f i c u l t i e s  th a t  might be encountered in  any En
g l i s h  school - p ro v is io n  of a p p ro p r ia te  work fo r  each in d iv id u a l  
c h i ld ,  continuous a s s i s ta n c e  in  h is  d i f f i c u l t i e s ,  assessment of 
h is  p rogress  - p lu s  the p e c u l i a r i t i e s  e x is t in g  in  Greece - 
school b u ild in g  f a c i l i t i e s ,  r ig id  t im e tab le ,  c e n t r a l iz e d  c u r
riculum.

SMF' could be app lied  provided teach ers  were persuaded of i t s  e f 
f ic ie n c y  to  help p u p i ls  of a l l  a b i l i t i e s  grasp the  i&athematical 
concepts more thoroughly  d e r iv in g  p leasu re  from mathematical a c 
t i v i t i e s  a t  the same time. Cardwork should be so organized as  
to  persuade a. the  p a re n ts  of ad'mnced p u p i ls  th a t  t h e i r  c h i l 
d ren  w i l l  be g iven  the chance to  p rog ress  according  to  t h e i r  
a b i l i t y ,  b. the p a re n ts  of low a t t a i n e r s  th a t  t h e i r  c h i ld re n  
w i l l  be f a c i l i t a t e d  to  comprehend and enjoy Mathematics avoiding 
s im ultaneously  to  expose t h e i r  d i f f e re n c e s  from t h e i r  p ee rs ,  c. 
a l l  p a ren ts  th a t  SMP exce ls  the v a l id  Greek system because a p a r t  
from o f fe r in g  p le a su re  to c h i ld re n  from t h e i r  work i t  provides 
them w ith  more than the b as ic  ife.thematical concepts m o ti% tin g  
them to  p rogress  a s tep  for^ra.rd. SME', th e re fo re ,  could be ap 
p l ie d  in  Greek urban schools , a f t e r ,  of course, the a p p ro p r ia te  
changes and the p ro v is io n  of c e r t a in  cond itions .
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2. Rural schools.
As i t  was p rev io u s ly  mentioned in  t h i s  chap ter (p. 225), schools  
of sp a rse ly  populated v i l l a g e s  s i tu a te d  on the mainland or on 
the i s la n d s  of Greece a re  in  the m a jo r i ty  one c la s s  schools. 
N a tu ra l ly ,  the c h i ld re n  of these  schools have d i f f e r e n t  e x p e r i 
ences, needs and i n t e r e s t s  from the c h i ld re n  in  the b ig  urban 
c en tre s .  A d i f f e r e n t  scope and method, th e re fo re ,  should be 
b u i l t  in  fo r  mathematics of these  a re a s ,  c lo se ly  r e la te d  to 
t h e i r  development, needs and environment. The form of Mathemat
ic s  should not be u n re la te d  to  the c u l tu re  and philosophy of the 
people i t  i s  addressed to . The in  which a person  acq .iires
h i s  mathematical s k i l l s  may a f f e c t  h i s  p e rsp e c t iv e  about eco
nomic, p o l i t i c a l  and s o c ia l  i s su e s ,  thus in f lu en c in g  h i s  c o n t r i 
bu tio n  to  the development of the a re a  in  which he l iv e s .  Id e 
a l l y ,  the Mathematics programme should dea l  w ith  ever^^day l i f e  
w ith in  the r u r a l  community. I t  i s  a challenge , th e r e fo re ,  to 
a ttem pt a r u r a l i z a t i o n  of the Mathematics curriculum , as  f a r  as 
i t s  content and teaching  methods a re  concerned so tha.t i t  can 
meet the needs of v i l l a g e  people. By r u r a l i z a t i o n  we d e f i n i t e l y  
do not suggest en larg ing  the curriculiim w ith  a d d i t io n a l  su ti jec ts  
nor a d ju s t in g  the e x is t in g  ones so as  to make them r e l a t i v e  to 
a g r i c u l tu r e  or n av iga tion . The form and conten t of the c u r r ic u 
lum should make p ro v is io n  fo r  the p e c u l i a r i t i e s  e x is t in g  in  the 
a re a s  where i t  i s  o f fe re d ,  so th a t  i t  becomes s t im u la t in g  and 
meaningful and promotes lea rn in g  a c t i v i t i e s .  The d e c is io n  of 
such a r a d ic a l  curriculum  cha.nge i s  c e r t a in ly  hard considering  
the p o l i t i c a l  and f in a n c ia l  c o s ts  i t  involves and t h i s  i s  p roba
b ly  why the Greek government has always r e l ie d  on a uniform c u r
riculum for urban, r u r a l  and c i t y  a reas .

The teacher  who works in  ru ra l  schools , even today i s  a t  a d i s 
advantage compared w ith  her co lleagues  in  b ig  c i t i e s .  Being 
i s o la te d ,  she i s  not g iven  the chance to develop r e la t io n s h ip s  
w ith  any of her a s s o c ia te s  in  order to  commimicate her thoughts 
or problems, she has no access  to  teaching  a id s  and resou rces  to  
broaden her scope, or extend her p ro fe s s io n a l  e x p e r t i s e .  More
over, she u su a lly  faces  more complex s i t u a t i o n s  than her c i t y
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co lleagues . Most of the time she i s  obliged to  teach  a v e r t i 
ca lly -grouped  c la s s ,  a c la s s ,  th a t  i s ,  which i s  made up by c h i l 
d ren  of a l l  age g r o u p s . 35 These schools  were e s ta b lish e d  and 
have been maintained in  compliance w ith  the  Greek law according  
to  which primary education  i s  compulsory and they  u s u a l ly  have 
very  few p u p ils .  At tim es, some of t h e i r  c la s se s  may be ren 
dered o b so le te ,  or have one or two p u p i ls  only. By n e c e s s i ty ,  
then, the teacher  improvises and a p p l ie s  an in d iv id u a l iz e d  p ro 
gramme, s ince  she i s  obliged to teach  c h i ld re n  of d i f f e r e n t  
ages and a b i l i t i e s  on d i f f e r e n t  to p ic s ,  w ith in  the same teaching  
sess ion . Of course, the s iz e  of the c la s s  i s  u s u a l ly  sm all, o f 
te n  twelve to  f i f t e e n  c h i ld re n  whose ages, however, range from 
s ix  to  twelve years . At tim es, th e re fo re ,  the teacher  might 
have to  ta c k le  s ix  d i f f e r e n t  ta sk s  in  the same teaching  hour, 
she a p p l ie s ,  th a t  i s ,  a more l i b e r a l  and le s s  s t ru c tu re d  scheme 
of " in te g ra te d  d a y ."

S im ila r ly ,  in  la rg e r  v i l l a g e s  or small towns th e re  e x i s t  two and 
th re e  c la s s  primary s c h o o l s . 36 these  schools the teach er
handles fewer su b je c ts  (two or th re e )  w ith in  the  teaching  s e s 
s ion , bu t,  on the o ther  han i,  the s iz e  of the c la s s  can be as  
big  as  twenty e ig h t  c h i ld re n ,  a u sua l number in  a town school 
c la s s .

Hence in  the case of r u r a l  schools the p o t e n t i a l i t i e s  of ap p ly 
ing an in d iv id u a l iz e d  programme have been explored and assessed . 
The q ues tion  remaining open, though, i s  to  what ex ten t  the  imio- 
v a t io n  suggested by the p re se n t  s tudy  - app ly ing , th a t  i s ,  an 
in d iv id u a liz e d  programme fo r  Mathematics only - could prove 
f r u i t f u l  in  these  schools.

Perhaps i t  would be u s e fu l  to  c l a s s i f y  r u r a l  schools in to  two 
c a te g o r ie s ,  one or tw o-c lass  schools and th re e  up to  s ix - c l a s s  
schools. In  the f i r s t  group of schools as  i t  has a l re a d y  been 
explained the programme of an " in te g ra te d  day" system of 
o rg an iza t io n  i s  n e c e s s a r i ly  employed fo r  c h i ld re n  of d i f f e r e n t  
a b i l i t i e s  and ch rono log ica l ages. In  these schools our p roposa l 
for the a p p l ic a t io n  of an in d iv id u a l iz e d  programme for the
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teaching of Mathematics i s  l i k e ly  to  be in a p p l ic a b le  due to  the 
following reasons;

a. The te a c h e r 's  ro le  in  these  schools i s  h ig h ly  demanding. 
She i s  obliged to  cover the sy llab u s  of s ix  d i f f e r e n t  c la s se s  in  
the course of one school year. I t  would be r a th e r  p reposte rous  
to  suggest the a p p l ic a t io n  of an in d iv id u a l iz e d  programme in  
Mathematics e n ta i l in g  the a p p l ic a t io n  of s ix  d i f f e r e n t  in d iv id u 
a l iz e d  programmes fo r  the s ix  c la s se s  fo r  her.

b. The number of p u p i ls  per c la s s  i s  very  sm all, u s u a l ly  one to  
f iv e  c h ild re n ,  and i t  o f te n  happens th a t  th e re  i s  no t even one 
p u p il  in  a c la s s .  Normally, the teach er  i s  aware of her p u p i ls '  
weaknesses and needs in  Mathematics and p rov ides  them w ith  the 
ap p ro p r ia te  a c t i v i t i e s ,  p r a c t ic e  and a s s is ta n c e .  She a lread y ,  
th a t  i s ,  a p p l ie s  a. teach ing  method based on in d iv id u a l iz e d  i n 
s t ru c t io n .  Consequently, i t  would be m eaningless, very  expen
s iv e  and d i f f i c u l t  to  accommodate the teacher of such a school 
to  p repare  d i f f e r e n t  teach ing  m a te r ia ls  fo r  the c h i ld re n  of each 
c la s s .  She could perhaps use the Mathematics manual i t s e l f  
adopting the philosophy of an in d iv id u a l iz e d  programme. Thus 
she could a l lo c a te  one c h i ld  two pages of work, ano ther four or 
two, perhaps o ther than  the ones she has g iven  to  h i s  p ee r ,  de
pending upon the in d iv id u a l  c h i l d 's  a b i l i t i e s .

The p e c u l i a r i t i e s  e x is t in g  in  these  schools , th e re fo re ,  d e te r  us 
from suggesting the a p p l ic a t io n  of an in d iv id u a l iz e d  programme 
in  Mathematics, such as  SMP, but i t  does no t prec lude  the 
teach er  from adopting a f l e x ib l e  o rg a n iz a t io n  of the le sso n  in  
which ch i ld re n  a re  g iven  some choice of a c t i v i t i e s  a r i s in g  from 
the work suggested in  t h e i r  manuals.

The schools of the second category  - excepting the s ix  c la s s  
schools which opera te  s im i la r ly  to  the urban schools  - aga in  by 
n e c e s s i ty  confine to  the  a p p l ic a t io n  of some form of in d iv id u a l 
iz a t io n .  Since the c h i ld re n  of a c la s s  a re  of two sr±isequent 
ages, a t ten d in g  two d i f f e r e n t  c la s s e s ,  the teach er  i s  obliged to  
teach d i f f e r e n t  s u b je c ts  in  the same teaching  se ss io n ,  th e re 
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fo re ,  she au to m a tic a l ly  tu rn s  to group teaching. In  th i s  in 
s tan c e ,  an in d iv id u a l iz e d  programme, a s  i t  has been d esc rib ed , 
not only could but a lso  should be app lied .  I f  the teacher  were 
convinced th a t  such a scheme would f a c i l i t a t e  and expand her 
work, the  c h i ld re n  would b e n e f i t  and would be g r e a t ly  encouraged 
to work on th e i r  own, or i n t e r a c t  w ith  t h e i r  peers  r a th e r  than 
r e f e r r in g  to t h e i r  teach er  fo r  guidance a l l  the time.

Indeed the teacher  could s e t  the c h i ld re n  of o n e -c lass  p r a c t i s 
ing on th e i r  own through the use of the a p p ro p r ia te  worksheets 
in  order to  c o n so lid a te  a p rev io u s ly  taugh t su b je c t ,  while she 
devotes her whole a t t e n t i o n  to  in troducing  a new concept to  the 
o ther  c la s s .  Thus, a simultaneous d i v e r s i t y  of a c t i v i t i e s  could 
take p lace  in  the same classroom, and c h i ld re n  would enjoy a 
sense of freedom and s a t i s f a c t io n  through meaningful lea rn ing  
ta sk s  while the achievement of understanding  becomes a reward in  
i t s  own r ig h t .

3. Labour a r e a s .

The "labour a reas"  in  big urban c e n tre s  a l l  over the world share 
some common c h a r a c t e r i s t i c s .  These include dense ly  populated 
homes, h ig h - r i s e  f l a t s  and numerous small dw ellings. Child ren  
u s u a l ly  have to p lay  in  the  s t r e e t s  o u ts id e  t h e i r  homes and in  
a d d i t io n  schools a re  l i k e l y  to  be housed in  very  old , poor, d u l l  
b u ild in g s .

I n i t i a l l y ,  but even today in  some a re a s ,  working c la s s  fa m il ie s  
a re  u s u a l ly  la rg e r  than middle c la s s  ones. N a tu ra l ly  enough, 
these  a re  u su a lly  poor fa m il ie s .  Indeed the f a th e r  may need to 
f in d  a second job in  order to  provide adequa te ly  fo r  h is  family. 
Schools in  these  a re a s  a re  not very  e a s i ly  managed because c h i l 
dren  have f r e q ie n t  absences from school, sometimes due to  env i
ronmental cond it io n s  and lack of support and a s p i r a t i o n  from 
th e i r  p a re n ts  who do not al%fa.ys a p p re c ia te  the n e c e s s i ty  of 
schooling. As Olive Banks n o t ic e s  "poverty can make a paren t 
le s s  w il l in g  to keep a ch i ld  a t  school, can make i t  d i f f i c u l t
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to r  him to a f fo rd  books and toys or exped it ions  which he lp  a 
c h i ld  to  lea rn .  . . . Moreover, even when these  co n d it io n s  a re  
no longer p re s e n t ,  the f a c t  th a t  they have e x is te d  in  the  recen t  
p a s t  or were a f e a tu re  of the p a re n ts '  own childhood, may e x e r t  
an in f luence  on a t t i t u d e s ,  va lues  and a s p i r a t io n s  fo r  a g en era 
t io n  or even more. "3? Even today, then, some c h i ld re n  in  t h i s  
t\q)e of a rea  o f te n  lack the m o tiva tion  and the oppo rtu n ity  to 
develop i n t e l l e c t u a l  i n t e r e s t s ,  as  they a re  no t normally g iven  
encouragement and re inforcem ent by t h e i r  home makers. Thus they  
cannot envisage education  as  a means of improving th e i r  fu tu re  
p ro sp ec ts  and l i f e  chances. The id eas ,  b e l i e f s  and a t t i t u d e s  
fo s te re d  by school may come in to  c o n f l i c t  w ith  those ^.mlued a t  
home.

I t  would be im p rac ticab le  and perhaps im possible to extend these  
c h i ld r e n 's  a b i l i t i e s  so th a t  t h e i r  p o te n t i a l  i s  reached. More
over, i t  would be a mistake to  fo rce  them in to  a scheme which 
re q u ire s  a b s t r a c t  th ink ing  when what they need i s  a concrete  
programme dependent upon p r a c t i c a l  opera tions .  The programme to 
be planned and followed fo r  th ese  ch i ld re n  should be l im ite d  to  
modest g o a ls ,  a t  l e a s t  fo r  the f i r s t  years. These c h i ld re n  need 
independence, s tru c tu re d  p lay , an  opportun ity  to  t a lk ,  to d ea l  
w ith  im ag ina tive , meaningful work.

The t r a d i t i o n a l  teaching  method confines  them to  i n a c t i v i t y  and 
pass ive  a ttendance . A ll they a re  asked to do i s  l i s t e n  and 
w ri te  f a c t s  t h a t  a re  not meaningful to  them and f a i l  to  s tim u
l a t e  t h e i r  i n t e r e s t ,  s in ce  they a re  cut off from t h e i r  world and 
the l iv e s  they  lead.

SMP proved b é n é f ic ia i s ^  to  these  ch i ld re n  s in ce  i t  responded to 
t h e i r  needs, h a b i t s  and values. Moreover, i t  helped them c re a te  
a p o s i t iv e  a t t i t u d e  towards Mathematics, i t  reco n c iled  them w ith  
the suti ] e c t  a f f e c t in g  the  i  r  a t  ta  inmen t  1 eve 1 p o s i t  i  ve l y . 3 i t  
i s ,  th e re fo re ,  suggested th a t  in  these  schools  an in d iv id u a l iz e d  
programme, such as  SME', not only could but should d e f i n i t e l y  be 
t r i e d .
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Tbe a p p l i c a b i l i t y  o f SUP 7 -1 3  i n  G reek  p r im a ry  s c h o o ls .

In apply ing  the  re sea rch  a nimber of problems were observed. 
They were not the  problems l a t e n t  in  the  s t r u c tu r e  and fu n c tio n  
of the Greek school and the bu ild in g  and classroom f a c i l i t i e s  
which have a lre a d y  been d iscu ssed , but they  were problems con
nected e i th e r  d i r e c t l y  or i n d i r e c t ly  w ith  the philosophy, s t r u c 
tu re  and teach ing  method proposed by SMP. The in d i r e c t  problems 
derived  from c e r t a in  c h a r a c t e r i s t i c s  th a t  the programme regarded 
e s s e n t i a l  fo r  i t s  e f f i c i e n t  a p p l ic a t io n  and which r e fe r r e d  to  
the o rg a n iz a t io n  of the le sso n  and the teach ing  system. The 
circum stances under which the re sea rch  was conducted, as  w ell as  
the fu n c t io n a l  p e c u l i a r i t i e s  of the Greek school in  g e n e ra l ,  did  
not guaran tee  these  p r e re q u is i t e s .

C h a r a c t e r i s t i c a l ly  enough, the is su e  might be fu r th e r  e l u c i 
dated i f  i t  Tfas repo rted  th a t  SMP has been mainly implemented a. 
by schools which r e s o r t  to a programme of in te g ra te d  day which 
means th a t  not a l l  c h i ld re n  use the cards s im ultaneously , b. by 
more " l ib e r a l "  schools where the same teach ing  m a te r ia ls  - the 
cards in  t h i s  case - a re  used by two or th re e  c la s se s  a t  the 
same time, c. by schools which do not h e s i t a t e  to  expand the 
teaching se ss io n  in  order to  round off an a c t i v i t y ,  d. in  
schools where the curriculum  i s  c h i ld -c e n tre d  fo r  every su tijec t 
and not only fo r  Mathematics, e. by schools  which adopt i t  fo r  
a l l  and not only fo r  one of t h e i r  c la s s e s ,  f . in  a country  where 
Local E ducational A u th o r i t ie s  and the school i t s e l f  may d e t e r 
mine t h e i r  own educa tiona l p o l i c i e s  or d es ig n  t h e i r  own c u r r ic u 
lum fo r  any su b je c t .  S p ec if ic  g u id e l in e s  a re  produced fo r  th e i r  
o%m use and implementation. I t  could no t be claimed, however, 
th a t  u n le ss  a l l  the above cond it ions  a re  observed the a p p l ic a 
t io n  of SMP i s  unsuccessfu l.

A whole s c h o o ly e a r 's  experience of the p r o j e c t ' s  a p p l ic a t io n  
though, under the a l re a d y  described  co n d it io n s  and bearing  in  
mind th a t  t h i s  was the f i r s t  o p p o rtu n ity  c h i ld re n  had ex
perienced in  o rgan iz ing  th e i r  own work and time proved th a t  the
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a p p l ic a t io n  of SMP i s  not an u n r e a l i s t i c  p rospec t.  Neverthe
l e s s ,  a re fe re n c e  to  the problems w itnessed during the a p p l ic a 
t io n  of the  SMP p r o je c t  i s  in  order here.

D i f f i c u l t i e s  c o n n ec ted  to  th e  Greek e d u c a t io n a l  r e a l i t y

O rg an iza tio n a l problems emerged because a l l  c h i ld re n  used the 
cards s im ultaneously . Even i f  care  was taken  th a t  ch i ld re n  
s t a r t e d  working on d i f f e r e n t  to p ic s  in  order to  secure a s u f f i 
c iency of cards  and appara tus  and the con ten ts  of four boxes 
were used, some problems were unavoidable. A lo t  of a c t i v i t y  
was in  p rog ress  a s  a l l  c h i ld re n  had or invented some need to  go 
to  the bench where a l l  the m a te r ia ls  were d isp layed  ready for 
use. Several d is p u te s  and q i a r r e l s  a rose  s ince  i t  o f te n  so hap
pened th a t  two or th re e  c h i ld re n  claimed the same card or appa
ra tu s .

In a d d i t io n ,  alm ost every ch ild  voiced a complaint about the 
l im ited  time they  were allowed which %.7@s seldom adequate fo r  the 
completion of an a c t i v i t y .  By the time they had loca ted  the 
card they needed, grasped the exact meaning of the p a r t i c u la r  
card and s t a r t e d  working, time was up and they had to  stop.

The atmosphere o f te n  became very  tense  due to  the  c h i ld r e n 's  
a n x ie ty  to  f i n i s h  t h e i r  ta sk s  w ith in  p re ss in g  time l im i t s  but 
a l s o  due to t h e i r  i n a b i l i t y  to  in te r a c t .  They had a lre a d y  
formed a system of ’'mines and ru le s  fo r  themselves and clung to  
i t .  This system, however, had l i t t l e  or no r e l a t i o n  w ith  p ra c 
t i c e s  such as  c o -o p e ra t io n  in  lea rn ing  s i t u a t io n s ,  sharing  
equipment, re sp e c t in g  o ther c h i ld r e n 's  work and a t t i t u d e s ,  
p u t t in g  th e i r  independence to  good use. N a tu ra l ly ,  the r a d ic a l  
change of approach a f fe c te d  the c h i ld r e n 's  behaviour; p u p i ls  who 
were never asked to  take the i n i t i a t i v e  bu t were u s u a l ly  
s t r i c t l y  guided by t h e i r  te ach e r ,  were encouraged for a small 
p a r t  of t h e i r  weekly schedule only to make d e c is io n s ,  organize 
t h e i r  work, b u i ld  t h e i r  se lf -c o n f id e n c e ,  a l l  in  a h ig h ly  a c t iv e ,  
but not d i s o r d e r ly  classroom atmosphere.
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I t  ¥8.s n o ticed  th a t  a t  the beginning of each le sso n  the c h i ld re n  
needed some time to  a d ju s t  themselves to  the  d i f f e r e n t  a t t i t u d e  
the  le sso n  req u ired .  This t r a n s i t o r y  s tage  v a r ied  in  leng th . 
I t  depended d i r e c t l y  on th e i r  p rev ious  occupations and a c t i v i 
t i e s  and the s e s s io n  the SMP le sso n  took up. I f  the c h i ld re n  
had been "charged up" by being confined to  t h e i r  desks, obliged  
to  pay a t t e n t i o n  without having a chance to  p a r t i c ip a t e ,  forced 
to  work s i l e n t l y ,  the  SMP lesso n  o ffe red  them a chance to move 
around, t a lk ,  re la x  a b i t  u n t i l  they s e t t l e d  down to  work p ro 
d u c t iv e ly  on t h e i r  task . This commotion o f te n  observed in  
c la s s ,  the continuous a c t io n ,  the murmurs, a t  times d is tu rb e d  
and d i s t r a c t e d  the  c h i ld re n  who had been used to  a m otion less  
working environment. As the teach e rs  of ad ja c e n t  classrooms 
c h a r a c t e r i s t i c a l l y  commented "we could never s tand  t h i s  no ise!  
This moving to  and fro  and the continuous buzz would d r iv e  us 
mad!" This comment, except fo r  the covert advice to  keep the 
p u p i ls  iguiet, im p lies  the d isapprova l of a lack of c o n tro l  in  
the c lassroom .40

Moreover, the c h i ld re n  had been used to  r e f e r r in g  to  the teacher  
fo r in s t r u c t io n s  befo re  taking any s te p ,  seeking her confirm a
t io n  th a t  they were doing w ell. The new approach asked them to 
make th e i r  OT-m d e c is io n s ,  ^ra.it fo r  a long time before  the 
teacher could come up and o f fe r  them a s s i s ta n c e ,  thus they o f te n  
f e l t  i l l  a t  ease. That u s u a l ly  r e su l te d  to  e i th e r  a low a t t a i n 
ment le v e l  or the  c re a t io n  of commotion which aroused the 
p r o te s t s  of s e v e ra l  c h i ld re n  who could not work under such con
d i t io n s .

There was a d i f f i c u l t y  in  superv is ing  the c h i ld r e n 's  work. At 
the beginning, care  r̂e.s taken th a t  the c h i ld re n  whose work r e 
vealed weaknesses should d isc u ss  t h e i r  problems w ith  the teacher  
who would t r y  to  c le a r  up any misurjderstanding or re in fo rc e  the 
comprehension of a p a r t i c u la r  su b jec t .  I t  was soon r e a l iz e d ,  
however, t h a t  time ^ms never enough to  conduct a l l  the persona l 
co n tac ts  undaunted. Even i f  the teach er  ?̂a.s aware th a t  a ch i ld  
needed to reso lv e  an  issu e  she was o f te n  lumble to  d ea l  w ith  the

2 4 4



problem as she was con tinuously  d iv e r te d  by o ther  ch i ld re n  who 
sought her a s s i s ta n c e .  The weakest c h i ld re n  in  Mathematics 
could be w aiting  fo r  a cons ide rab le  time, in  which case t h e i r  
a t t e n t i o n  T-ms d i s t r a c t e d  and t h e i r  work experience c u r ta i le d .  
Therefo re , some of the p u p i ls  ran  the r i s k  of rep ea tin g  the same 
m istakes even a f t e r  the t e a c h e r 's  c o r re c t io n s  in  t h e i r  e x e rc ise -  
book s and thus misunderstand some of the concepts.

Maybe most of the d i f f i c u l t i e s  described  above occurred due to  
the p a r t i c u l a r i t i e s  under which the re sea rch  was conducted. 
Perhaps none of these  problems would have emerged or they would 
have been minor i f  :

1. the i n s t r u c t io n  through the cards had been o ffe red  not only 
twice but four or f iv e  times a week, so th a t  a continuous rou
t in e  m.3 e s ta b lish e d .

2. th e re  had no t been two d i f f e r e n t  persons , the  teacher  and 
the  re se a rc h e r ,  one fo r each teaching approach, bu t r a th e r  the 
c la s s  teach er  had taken  r e s p o n s ib i l i t y  fo r  the a p p l ic a t io n  of 
the  SMP Mathematics.

3. the in d iv id u a l iz e d  programme had been the only method f o l 
lowed fo r  Mathematics throughout the year and no t a. p a r a l l e l  
task  to  the t r a d i t i o n a l  book-based method. Only then, the t r a n 
s i t i o n  from one system to the o ther  would have been smooth arid, 
moreover, c h i ld re n  would s t a r t  to regard i t  a s  a ro u tin e .  They 
might have ad ju s ted  themselves more n a tu r a l ly  to  the  atmosphere 
of independence and freedom the  method requ ired . The sense of 
s e c u r i ty  o ffe red  by a s teady , permanent, unique experience could 
have cha.nged th e i r  behaviours and l ib e ra te d  them from th e i r  
f e e l in g s  of u n c e r ta in ty  . N everthe less , even i f  SME' were ap
p l ie d  under normal co n d it io n s  in  the Greek school the ab so lu te  
in d iv id u a l iz a t io n  i t  promotes would be in  c o n t r a s t  w ith  the d i 
r e c t l y  c o n tro l le d  lea rn in g  supported by the Greek educational 
system. Thus the p roposa l to  apply  a commercial scheme l ik e  
SMP, a t  l e a s t  a t  an e a r ly  s tage  of experim en ta tion  would be
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l i k e l y  to c re a te  too abrup t a t r a n s i t i o n  from one approach, the 
t r a d i t i o n a l  system, to  ano ther ,  th a t  of 3MP.

Such a suggestion  might lead to  s trong  o b je c t io n s ,  thus become 
re je c te d  or a t  b e s t  a t t r a c t  l i t t l e  support. A l te rn a t iv e ly ,  a 
smoother t r a n s i t i o n  to a more f l e x ib l e ,  l e s s  a u th o r i t a r i a n  cu r
riculum which would provide fo r  c h i ld r e n 's  in d iv id u a l  d i f f e r 
ences and a b i l i t i e s  would be l i k e l y  to  g a in  support more read
i ly .

D i f f i c u l t i e s  d i r e c t l y  co n n ected  to  SMP

The second ca tegory  of problems emerged from the conduct of the 
re sea rch  and were in  d i r e c t  r e l a t i o n  to  the philosophy, des ign  
and arrangement of SME'. These problems were due to  the f a c t  
th a t  SMP:

1. IS a h igh ly  in d iv id u a l iz e d  card-based system which means 
th a t  c h i ld re n  can work on th e i r  owi, in  p a i r s  or in  small groups 
without r e fe r r in g  to  the teacher  fo r  a s s i s ta n c e ,  as  i t  i s  main
ta ined  in  the t e a c h e r 's  handbook. This, of course, supposes 
th a t  c h i ld re n  should be competent in  reading and understanding  
the in s t r u c t io n s  and exp lana tions  preceding each ex e rc ise  as  
w ell as  the ex e rc ise  i t s e l f .  However, i f  the c h i l d 's  reading 
a b i l i t y  i s  low, t h i s  demanding c h a r a c t e r i s t i c  of the p r o je c t  i s  
l i k e ly  to  h inder h i s  p rog ress  or might e s ta b l i s h  a d i s l i k e  fo r 
Mathematics. Moreover, i t  w i l l  o b s tru c t  the  t e a c h e r 's  ta sk ,  
s ince  she w i l l  be obliged to  spend a good p ro p o r t io n  of her time 
with  c e r t a in  p u p i ls ,  exp la in ing  the te x t  of the card to them in  
order to  enable them to  ta c k le  the a s s o c ia t iv e  a c t i v i t y .  Con
s id e r in g  th a t  in  a mixed a b i l i t y  c la s s  the teach er  has the  prob
lem of a l lo c a t in g  a reasonable  amoimt of time to  each c h i ld  i t  
could be assumed th a t  t h i s  problem becomes more acu te  when a 
number of p u p i ls  in  a c la s s  face reading d i f f i c u l t i e s .

In the p re sen t  s tudy t h i s  problem arose  in  the r u r a l  but mainly 
the working c la s s  school. In  these  schools the average read irg



a b i l i t y  le v e l  ims r a th e r  low, a f a c t  t h a t  complicated the card 
work, o f te n  caused commotion during the le sso n  and l im ited  the 
t e a c h e r 's  chances to  d isc u ss  the o th e r  c h i ld r e n 's  problems or 
o f f e r  them a s s i s ta n c e .  For t h i s  reason  a Mathematics p ro ie c t  
which would make p ro v is io n  fo r  the slow le a rn e rs  should not de
pend on reading but should be p resen ted  in  a p h y s ica l  way, o th 
erwise t h e i r  lack of reading competence would r e s u l t  in  a lack 
0 f mathem atica l  achievem ent.41

Of course, i t  could not be claimed th a t  read irg  backwardness 
does not c o n s t i tu t e  a problem in  ano ther  teaching  method, such 
a s  the one based on c la s s  in s t r u c t io n ,  nor can i t  be assumed 
th a t  i t  does no t h inder  the understanding  of o ther  su b je c ts  
w ith in  the curriculum. On follow ing c la s s  in s t r u c t io n ,  however, 
the teacher  exp la ins  a concept and the a c t i v i t y  r e la te d  to i t  to  
the whole c la s s ,  thus the c h i ld r e n 's  p o s s ib le  f a i l u r e  to  proceed 
i s  not normally blamed on th e i r  reading incompetence bu t mostly 
on o ther f a c to r s ,  u s u a l ly  l i s t e n in g  s k i l l s  fo r  the most p a r t .  
This d isadvantage of the in d iv id u a l iz e d  p ro je c t  becomes more 
acu te  in  the Greek school where the comfort of the e x tra  or r e 
medial teacher  i s  unlmoxm. I t  i s  d i f f i c u l t  fo r  the teach e r ,  
th e re fo re ,  to  c le a r  up the p u p i ls '  m isunderstand irgs  or confirm 
t h e i r  knowledge, so p u p i ls  d e f i n i t e l y  need the help  provided by 
t h e i r  home makers.

2. p re se n ts  s e v e ra l  problems connected w ith  the r e a d a b i l i ty  of 
the mathematical t e x t s .  The way some concepts a re  p resen ted  and 
in s t r u c t io n s  a re  g iven  i s  long, d e ta i l e d  and confusing for a 
number of ch ild ren . This might a t  times d iscourage c h i ld re n ,  
who may even choose to  ignore the perp lex ing  in tro d u c to ry  te x t  
and th e o r e t ic a l  exp lana tions  and proceed to complete the p ro 
posed a c t i v i t y ,  which they  t r y  to  dec ipher  by the  la y  out of the 
card. On the o ther hand, s ev e ra l  c h i ld re n  who make an e f f o r t  to 
read and comprehend the te x t  soon g e t  t i r e d  and g ive  up or o th 
e rs  a f t e r  ha v u g  exhausted themselves on the e f f o r t  to  read the  
t e x t ,  f i n a l l y  r e a l i z e  th a t  the m athematical meaning has escaped 
them.
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In the p re se n t  re se a rc h  a nimber of e x e rc is e s  were misunderstood 
because e i th e r  the  t e x t  and ex p lana tions  of the card had been 
ignored or they  had been p a r t ly  read or m is in te rp re te d .  Also a t  
times the  ap p ara tu s  proposed by the  card ims no t ex p lo ited  so 
th a t  the philosophy  of the p r o je c t  to  approach comprehension 
through p r a c t i c e  befo re  achieving  the a b s t r a c t  th e o r e t i c a l  con
cep tio n  was l o s t  to  them.

3. r e q u ire s  a. l o t  of copying. C h ild ren  a re  sometimes obliged 
to copy the co n ten t of the whole card in  t h e i r  ex e rc ise  books. 
Thus a l o t  of t h e i r  time -indeed most of i t -  i s  consumed in  
read ing , copying and opera ting  the number o p e ra t io n  through the 
implementation of the  suggested appara tus  r a th e r  than to  under- 
s ta n d irg  the concepts  involved or the p rocesses  employed. The 
c h i ld r e n 's  time o f te n  happens to  be spent p ro d u c tiv e ly ,  "but 
much of t h i s  e f f o r t  i s  concentra ted  on the p roduction  fe a tu re s  
of the task  r a th e r  than  on p rogress  through the e x e r c i s e . "42

This IS ano ther  f e a tu re  of SMP which d iscourages  low a t  t a m e r s .  
The l a t t e r  a re  u s u a l ly  confronted by reading and consequent 
w ritin g  d i f f i c u l t i e s .  They o f te n  waste most of t h e i r  time in  
m eticu lously  copyirg  the  t e x t  or the  e x e rc ise s  of the card, a 
p rocess  which r e q u ire s  an awful l o t  of e f f o r t  on th e i r  p a r t ,  
s ince  t h e i r  memory span i s  short l iv e d  and they  cannot r e ly  on 
i t  and t r a n s f e r  what they  have seen onto the  paper. F u r th e r 
more, when the card demands the copying of t a b le s ,  t h i rg s  become 
worse. Their i n a b i l i t y  to  use a r u le r  w ith  ease o b lig es  them to 
w r i te  and e rase  c o u n t le ss  times. Thus most of t h e i r  energy i s  
consumed in  copying the  ta b le  or shape and not in  the a c q u i s i 
t io n  of the concept or s k i l l  th a t  i s  involved. Moreover, they 
do not g a in  any sense of s a t i s f a c t i o n  th ro ig h  the cardwork since  
many a time they  do no t f u l f i l  t h e i r  g o a l,  namely so lv ing  a 
problem or ta c k l in g  an a c t i v i t y .

F in a l ly ,  the a c t i v i t i e s  proposed by s e v e ra l  of the  cards through 
the use of some a p p a ra tu s ,  a c t i v i t i e s  th a t  a re  meant to  precede 
the e la b o ra t io n  of the given e x e rc is e s ,  a re  so complicated and 
time consuming th a t  o f te n  ch i ld re n  decide  to  ignore them.
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In  the p re sen t  s tudy, i t  o f te n  happened th a t  a f t e r  copying the 
ta b le  of a card and gudgirg by the e f f o r t  they  had put to  i t ,  
the  c h i ld re n  considered they had f in is h e d  w ith  the p a r t i c u la r  
card and proceeded to  the next one d is re g a rd in g  the ex erc ise s .  
S im ila r ly ,  on c e r t a i n  occasions the suggested appara tus  was not 
used. The c h i ld re n  went s t r a i g h t  to  the  f a c tu a l  op e ra tio n , be
cause in  t h e i r  view, the appara tus  had noth ing  to o f fe r  them, 
s ince  they found i t  hard to  understand the in s t r u c t io n s  concern- 
i i g  i t s  use; b e s id e s ,  they  gudged they  had a lre a d y  c l a s s i f i e d  
the r e l a t iv e  s k i l l  and technique in  t h e i r  r e p e r to i r e .  Not only 
low a t t a i n e r s  bu t many of the c h i ld re n  experienced the  above de
sc ribed  d i f f i c u l t i e s .

4. has not provided fo r  a t e a c h e r 's  guide where the philosophy 
of the p ro je c t  as  w ell  as  i t s  o b je c t iv e s  and the lo g ic  underly -  
i i g  i t s  s e le c t io n  of top ics43  could be explained. A completely 
novel scheme %fas suggested without any th e o r e t ic a l  support fo r  
the lea rn in g  p rocess  or co g n it iv e  development involved. The 
stand taken  or the  method adopted to^^rards the lea rn in g  and 
teaching  p rocesses  ^ms not analysed. No a ttem pt has been made 
to  support the teacher  in  unders tand irg  aijd r e a l iz in g  her ro le .  
The mathematical con ten t and t a r g e t s  aimed a t  in  each card were 
not explained , nor p a r a l l e l  examples or a c t i v i t i e s  th a t  could 
y ie ld  the  same r e s u l t s  were vo lun teered .

The t e a c h e r 's  handbook accompanyirg each box of cards i s  e x c e l
le n t  fo r  the d e a le r  s e l l i n g  the product bu t i n e f f i c i e n t  fo r  the 
teacher who w i l l  use the m a te r ia l  as  a means of teaching  Mathe
matics. Thus, the teach er  i s  more or l e s s  l e f t  on her own, un
c e r t a in  of what she i s  asked to  do.

5. has not designed i t s  cards fo r the Greek curriculum , indeed 
they have been produced to  respond to  a com pletely d i f f e r e n t  ed
u c a t io n a l  philosophy and serve needs o ther  than those advocated 
by the Greek system. Some of the cards in troduced  to p ic s  which 
could have been om itted from the co rrespond iig  Greek sy l la b u s ,  
a f a c t  which recommended the exc lus ion  of these  cards from the
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Greek v e rs io n  of SHE'. The same problem a p p l ie s  in  the t e s t  pa
pe rs  which include e x e rc ise s  r e fe r r in g  to  the cards th a t  a re  i n 
a p p l ic a b le  in  the the Greek v e rs io n . These e x e rc ise s  could be 
rep laced .

Also th e re  e x i s t  cards which cause numerous d i f f i c u l t i e s  due e i 
th e r  to  the fo rm ula tion  of t h e i r  su b je c t  m atte r  or to  the te rm i
nology, s^nnbolism and mathematical concepts in t ro d u c e d .44 These 
cards ,  in  the course of the  p re se n t  s tudy , impeded the ch ild  not 
only in  u n d ers tan d iig  what they requ ired  but a lso  in  r e a l iz in g  
the techniique in  i t s  opera tion . The le n g th  of the t e x t  and the 
genera l  lay -o u t  of the cards proved an o b s tac le  e s p e c ia l ly  for 
the weaker p u p ils .

6. encourages c h i ld re n  to  work in d iv id u a l ly .  Despite the 
proclam ation  made by SMP th a t  i t  promotes p a i r  or group work 
l i t t l e  of both  i s  in  evidence. Thus, u n le ss  the teacher  i n t e r 
venes, the c h i ld re n  do not exchange id eas ,  express th e i r  
thoughts, g e t  accustomed to  hearing  and v o ic i rg  mathematical 
p ro p o s i t io n s ,  using mathematical terminology, in  a word, i n t e r 
a c t in g .  C hild ren  a re  c e r t a in ly  encouraged to  be a c t iv e  and i n 
q u i s i t i v e  but they  a l s o  " . . .need a s s i s ta n c e  to  t r a n s l a t e  a c 
t io n s  and t h i s  comes about by communication and in t e r p r e t a t i o n  
through language from teach ers .  Teachers must judge when to 
take an a c t iv e  ro le  in  any lea rn in g  s i t u a t i o n s ,  when to  stand 
back, when to i n t e r a c t ,  when to  adv ise  and when to  i n t e r -  
p r e t . . ."4 5

In  a d d i t io n ,  by allow ing ch i ld re n  to  work on t h e i r  own, on the 
to p ics  of t h e i r  p re fe re n c e ,  according to  t h e i r  a b i l i t y  and a t  
t h e i r  o^m pace, the recording  of t h e i r  p ro g ress  becomes qu ite  
d i f f i c u l t .  The teach er  has no d e f i n i t e  of t e l l i n g  whether a 
c h i l d 's  p rogress  i s  in  accordance w ith  h i s  ca p a c i ty  or whether 
he wastes valua.ble time ch a t t in g  about i r r e l e v a n t  s u b je c ts ,  wan
dering  around in  c la s s  or daydreaming. As E rnes t Choat p o in ts  
out " in  la rg e  c la s se s  w ith  each ch ild  working a t  h i s  oT-m pace i t  
was sometimes easy fo r  a boy or g i r l  to  'g e t  s tu ck ' or pick up
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the wrong idea from a work c h a r t  w ithout the teach er  being aware 
immediately of th i s .  "46

I t  might be argued, th e re fo re ,  th a t  SMP b e n e f i t s  the ab le  p u p i ls  
who can proceed a t  a f a s t  r a t e ,  while the l e s s  a b le  p u p i ls  in  a 
c la s s  may be l ib e r a te d  by t h e i r  a n x ie ty  and sense of f a i lu r e  
b u t ,  on the o ther  hand, a re  no t n e c e s s a r i ly  a s s i s t e d  to  ta c k le  
t h e i r  d i f f i c u l t i e s ,  ca tch  up w ith  t h e i r  ab le  p ee rs  and expand 
th e i r  p o te n t ia l .  In  f a c t ,  "to  be guarded a g a in s t  i s  a tendency 
for p u p i ls  to do some low -level th ing  they were expert a t  years  
a g o . "47

In  the p re sen t  s tudy we were confronted w ith  the  case of a 
c h i ld  who, w ithout fac ing  p a r t i c u la r  d i f f i c u l t i e s ,  a t  the end of 
the school year ,  had covered a small p o r t io n  of the f i r s t  sec 
t io n  cards only. C e r ta in ly  in  t h i s  p a r t i c u l a r  case the ch ild  
had covered the p re sc r ib e d  sy llab u s  through the Greek teaching 
method, n e v e r th e le s s  the ques tion  remains open what would hap
pen i f  a ch i ld  were taugh t only through the SMP system? Should 
a ch ild  be allowed to  proceed a t  such a slow pace s ince  th i s  
seems to  s u i t  him? Then i t  i s  p o s s ib le ,  or r a th e r  c e r t a in  th a t  
t h i s  c h i ld  w i l l  have accomplished too l i t t l e  by the  end of the 
year and w i l l  d e f i n i t e l y  encounter problems the follow ing year. 
I t  could, of course be argued th a t  he could be allowed to work 
a t  th a t  slow r a te  throughout h i s  primary schooling. Would not 
t h i s  then c re a te  fo r  him se r io u s  problems in  h i s  i n t e r a c t in g  r e 
la t io n s h ip s  w ith h i s  c lassm ates and, moreover, when he en te rs  
secondary school? How could h i s  c la s s  teacher  he lp  him tack le  
h i s  weaknesses, k in d le  h i s  i n t e r e s t  in  Mathematics, f ind  out h i s  
needs and fu rn ish  him w ith  the a p p ro p ria te  a c t i v i t i e s  when she 
has a whole c la s s  of twenty f iv e  ch ild ren ?  Since no p ressu re  i s  
exerted  on the ch ild  and the time a l lo c a te d  by the  teacher  to  
each ch i ld  i s  r a th e r  l im ite d ,  the low a t t a i n e r s  always run the 
r i s k  of being l e f t  f a r  behind, u n less  a scheme i s  devised to 
arouse t h e i r  i n t e r e s t s  and s t im u la te  t h e i r  le a rn in g  (see ap
pendix À, pp. l i i i - l v ) .
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7. another d i f f i c u l t y  in n a te  in  the SMP teach ing  method i s  i t s  
way of p resen tin g  a new concept, symbol or technique. Since 
c h i ld re n  a re  allowed to  proceed a t  t h e i r  speed, i t  i s  some
times d i f f i c u l t  to  form a group of c h i ld re n  who a re  more or le s s  
a t  the same p o in t  in  order to  in troduce  them to  a new to p ic .  
Even when the i n i t i a l  issu e  i s  reso lved  the teacher  i s  s t i l l  
obliged to  rep ea t the same in s t r u c t i o n  and exp lana tions  se v e ra l  
times which i s  d e f i n i t e l y  a waste of va lu ab le  time. C e r ta in ly  
the teaCher-pupi l  in t e r a c t io n  i s  expanded to  the  b e n e f i t  of l e s s  
a b le ,  shy c h i ld re n ,  bu t a l l  a t  the expense of the  sy llab u s  to  be 
covered.

In  conclusion  the whole group of d i f f i c u l t i e s  in  d i r e c t  or i n d i 
r e c t  r e l a t i o n  to SMP should be considered c a r e fu l ly .  C e r ta in  
cha.nges of m a te r ia ls  or techniques should be adapted and a r e a r 
rangement of the  classroom should be attem pted so th a t  SME' i s  
made a p p l ic a b le  to  the Greek educa tiona l system where i t  s tands  
good chances fo r  success.

Suggestions for a lte r a t io n s  of the teaching m ateria ls and method 
of SMP 7-13.

A fter  the r e l a t i v e  d isc u s s io n  in  chap te rs  I I I  and IV, i t  becomes 
obvious th a t  in  order to apply  SMP in  the Greek school i t  would 
be necessary  to  undergo c e r t a in  changes, improvements or ad ap ta 
t io n s  in  both  i t s  s u b je c t-m a t te r  and teaching  system. Thus;

1. The in tro d u c to ry  t e x t ,  the exp lanations  and in s t r u c t io n s  of 
e x e rc ise s  would be b e t t e r  kept to a b r i e f ,  simple and p re c ise  
form. Such a scheme would favour bo th  low and h igh  a t t a i n e r s .  
The former would put l e s s  e f f o r t  in  reading and would encounter 
fewer d i f f i c u l t i e s  in  g rasp ing  the meaning and f u l f i l l i n g  the 
demands of a card. Therefore , t h e i r  confidence would in c rease  
and s a t i s f a c t io n  would be achieved. S im ila r ly ,  the l a t t e r  would 
be g iven  the chance to  p rog ress  a t  a f a s t e r  pace avoiding mis
takes  r e s u l t in g  from the m is in te rp re ta t io n  of the  t e x t  and could 
make up examples of t h e i r  own to  extend t h e i r  knowledge. f i -
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110.1 ly ,  the whole c la s s  could b e n e f i t  by securing  t h e i r  t e a c h e r 's  
e s s e n t i a l  a s s i s ta n c e  on Mathematics and not on reading a lone.

I t  should be in d ic a te d ,  however, th a t  not a l l  cards re q u ire  a 
h igh  standard  of reading a b i l i t y ,  so SMP has to some ex ten t p ro 
vided fo r  low a t ta in m en t p u p i ls  who a re  not very  f lu e n t  a t  read 
ing. But even in  these  cards the t e x t  could become sim pler or 
be completely omitted. For example, from the cards which i n 
s t r u c t :  "Copy these  ex erc ises"  or "Write your answers in  the 
boxes" the t e x t  could be erased. Ins tead  the teach e r ,  a t  the 
very  beginning, could p o in t  out to  a l l  her p u p i l s  th a t  a l l  ex e r
c is e s  should be copied in  t h e i r  ex e rc ise  books - nothing to  be 
w r i t te n  on the cards - and th a t  the blank boxes a re  fu rn ished  so 
t h a t  they can in s e r t  t h e i r  answers-symbols, d i g i t s ,  sh o r t  words. 
Besides, very  o f te n  the r e q u i s i t e  i s  so obvious th a t  c h i ld re n  do 
not stop  to  read the  in s t r u c t io n s  but proceed s t r a i g h t  to  the  
so lu t io n  of the e x e rc ise s .  At tim es, p e r fe c t io n ism  in  d e s ig n 
ing the lay -o u t  of a scheme of work may r e s u l t  in  h indering  
c h i I d r en ' s u n ders tand ing .

2. The meaning of the exp lana tions  supplied  by the  card should 
be c le a r  and concise . A common c h a r a c t e r i s t i c  of a l l  in d iv id u 
a l iz e d  schemes i s  th a t  o ra l  speech cannot be e a s i ly  rep laced  by 
the w r i t t e n  form. The teach e r ,  on in troduc ing  a new concept, 
can modulate her voice  in  order to  ma.ke her p o in t ,  to  ex p la in ,  
adv ise  and guide her p u p ils .  This cannot be s u b s t i tu te d  by the 
c o lo u r le s s ,  f l a t ,  l im ite d  su rface  of a card or worksheet. The 
w r i t te n  word, e s p e c ia l ly  a mathematical t e x t  addressed  to young 
c h i ld re n ,  can seldom be v iv id ,  comprehensible, p le a s a n t  and suc
ceed in  gain ing  or even e x c i t in g  them. In  an  e f f o r t  to make up 
fo r  t h i s  weakness, SMP uses a t t r a c t i v e ,  f a m il ia r  f ig u re s  which 
make the  card l iv e ly ,  l e s s  "mathematical" in  appearance. These 
f ig u re s ,  appealing  to  the c h i ld re n ,  succeed in  a t t r a c t i n g  them 
in to  the purpose of the card. The excitement of n a r ra t io n ,  the 
p o te n t i a l  of express ion , the p leasu re  of communication o ffe red  
by the  word i s  balanced by the l i v e l in e s s  of the  p ic tu r e ,  the 
v iv a c i ty  of the g raph ic  re p re s e n ta t io n  which has a s im i l a r i t y  of 
format to  comics.
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Even in  th i s  case , however, the p ic tu re  l ik e  the t e x t ,  dominates 
over the ex e rc ise  or the a c t i v i t y  to  be tack led . Thus both p i c 
tu re s  and t e x t s  o f te n  miss t h e i r  t a r g e t ,  which i s  to  f a c i l i t a t e  
understanding  and e x i s t  in  t h e i r  r ig h t .  These cards  a re  few 
and can e a s i ly  be so rted  out and adapted so as  to  serve  the p u r
poses of the p a r t i c u l a r  s e c t io n  to  which they belong.48

3. The excessive copying of t e x t s  and shapes should be l im ited . 
I t  i s  no t rinusual to  p r a c t i s e  w r i t in g  and drawing accu ra te  
shapes but not a t  the  expense of the c h i ld r e n 's  p rog ress  in  
mathematical understanding . The amount of time involved in  
reading the in s t r u c t io n s  and copying the t e x t s  and e x e rc ise s  i s  
a common problem of a l l  schemes employing in d iv id u a l iz e d  in 
s t ru c t io n .  This SHE' c h a r a c t e r i s t i c  becomes an impediment fo r  
slow le a rn e rs  who a re  not competent a t  reading and w r i t in g ;  
p re fe ra b ly  then, copying should be minimized. Photocopies could 
be provided and a t ta c h e d  to  the  c h i ld r e n 's  e x e rc ise  books when
ever ta b le s  or graphs a re  requ ired . Furthermore, fewer exer
c i s e s  could be a l lo c a te d  to  each card so th a t  c h i ld re n  do not 
g e t  exhausted by copying them out, but they a re  ab le  to  complete 
more ta sk s ,  thus d e r iv in g  s a t i s f a c t i o n  from t h e i r  work and 
p rogress . This decrease  of copying demands should be pursued 
fo r  an a d d i t io n a l  reason. The prim ary school curriculum  r e 
c e n t ly  in troduced in  the Greek school makes very  few dem nds fo r  
w ritin g  and copying. C hild ren  simply f i l l  in  the b lanks in  
t h e i r  books - Mathematics and Language - simply w ith  words, 
sh o rt  sen tences , mathematical symbols. Regardless of the c r i t i 
cism th a t  may be exerc ised  on t h i s  work p rocess ,  i t  has not only 
d i s q u a l i f i e d  c h i ld re n  from w rit in g  but i t  has c re a te d  a d i s l i k e  
fo r  copying as  well. Consequently, SMP might no t be accepted in  
the Greek system i f  too much copying ims demanded.

4. À t e a c h e r 's  manual should be pub lished , in  which the theo 
r e t i c a l  framework of the  p ro ie c t  should be explored and i t s  ob
je c t iv e s  and teaching  s t r a t e g i e s  analysed. The manual could in 
d ic a te  the reasons which d ic ta te d  the des ign  of the  p ro je c t ,  
connect the s u b je c t-m a t te r ,  philosophy and methods of the pro-
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g ra m e  to  a s p e c i f i c  educa tiona l  and co g n it iv e  theory , d esc r ib e  
the con ten t of the sy lla b u s ,  ex p la in  the  teach ing  approach f o l 
lowed, and l u s t i f y  the choice of the p a r t i c u l a r  scheme. The 
main purpose of t h i s  manual would be to  a s s i s t  the teacher  to  
r e a l i z e  the scope and aims of the p ro je c t  and to f a m i l ia r iz e  
h e r s e l f  w ith  the mathematical concepts, s k i l l s  and a t t i t u d e s  
promoted.

Furthermore, the g u id e l in e s  should convince her of the ad’-̂ a.n- 
tages of the p ro je c t  and a l l e r t  her to  p o s s ib le  d isadvantages. 
Before decid ing  to  use SMP the teacher  should be w ell informed 
of i t s  advantages, the purposes and needs i t  se rv es ,  she should 
be aware of the  d i f f e r e n c e s  between ’;a.rious mathematical schemes 
and the amount of work requ ired  in  order to  m ain ta in  a h igh 
standard  of competence among the ch ild re n .  The te a c h e r 's  guide 
would be an in d isp en sab le  to o l  i f  the a p p l ic a t io n  of SMP in  
Greece were s e r io u s ly  considered.

Teachers h i th e r to ,  in  Greece have gone through a s t r i c t ,  a u th o r 
i t a r i a n ,  uniform ed uca tiona l system, a m ilder form of which they 
have adopted in  t h e i r  teaching. In  the course of t h e i r  t r a in in g  
they were in troduced to  ind iv idua  1 i z a t io n  as  a theory  but they 
have r a r e ly  been g iven  the chance to  w itness  i t  in  opera tio n  
nor, moreover, app ly  i t  themselves. Thus they  might consider 
i t s  a p p l ic a t io n  in  the Greek educa tio n a l system as  a form of 
Utopia! I t  might take some time to  persuade them of the neces
s i t y  of applying in d iv id u a l iz e d  i n s t r u c t io n  and the t e a c h e r 's  
handbook could c e r t a in ly  c o n tr ib u te  to  t h i s  g re a t ly .

5. The con ten t of c e r t a in  cards would need r e v is io n  as  they 
were seen to  be p rob lem atic  fo r  some ch ild ren . Problems stemmed 
from e i th e r  the mathematical concept in troduced or the  way of 
i t s  p re se n ta t io n .  Several of the concepts, then, should e i th e r  
be omitted or s im p l i f ie d  (fewer concepts and /or d i f f e r e n t  sym
bolisms on the same card ).

Also the wa.y tha.t some to p ic s  a re  e lab o ra ted  should be reco n sid 
ered. There a re  s e v e ra l  to p ic s  which, a lthough  leng thy , a re  de-
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veloped so as  to fo llow  a n a tu r a l  e v o lu t io n  of a c t i v i t i e s  and 
concepts and provide graduated s tag e s  of con ten t.  On the o ther  
hand, c e r t a in  to p ic s  cover t h e i r  su b ie c t  r a th e r  too h a s t i l y ,  and 
th e i r  cards a re  i n s u f f i c i e n t l y  cha lleng ing  fo r  the  age to  which 
they  a re  addressed. These to p ic s  should be re-examined and en
r iched  by a d d i t io n a l  m a te r ia l .

F in a l ly ,  th e re  a re  se v e ra l  to p ic s  -  g raphs, fo r  example - which 
favour work in  small groups, encourage c o l la b o ra t io n  and because 
of t h e i r  modern, f r e s h  theme a re  very  in t e r e s t in g .  I t  was no
t ic e d  th a t  the form of t h e i r  p r e s e n ta t io n  - a small booklet - 
being d i f f e r e n t  from the o rd ina ry  la y -o u t  of the  s in g le  card , as  
w ell as  the su b jec t  i t s e l f ,  f a sc in a te d  almost every ch ild .  I t  
might be suggested then  th a t  the idea of t h i s  p r e s e n ta t io n  - the 
booklet - could be extended to  se v e ra l  more p o in ts  i f  p o ss ib le .

6. I f  SUP were in troduced  to  the Greek prim ary schools , the 
suggested implementation of the cards as  w ell as  the type of i n 
d iv id u a l iz a t io n  would need a d ap ta t io n .  The Greek educational 
system does not a c c e p t ,  a t  l e a s t  fo r  the  time being , c h i ld re n  of 
the same c la s s  to  proceed a t  varying r a t e s ,  on the  co n tra ry  i t  
i n s i s t s  th a t  a l l  c h i ld re n  should cover the same sy llab u s .  SUP 
could serve t h i s  purpose i f  i t  were p o s s ib le  fo r  the  Greek man
u a l to  be adapted , so th a t  c h i ld re n  were expected to  complete 
s a t i s f a c t o r i l y  the  same concept but not a l l  of them in  the same 
depth.

Apparently then  SUP' could not be adopted to  the Greek school in  
i t s  c u r re n t  form. The T each er 's  Handbook provided by SMP (p. 3) 
reads; "SMP' i s  an in d iv id u a l iz e d  course , a llow ing the ch i ld re n  
to  p rog ress  a t  t h e i r  own r a t e . "  And a l i t t l e  below i t  s t a t e s :  
"ch i ld ren  should work through the course s e c t io n  by s e c t io n  not 
going on to  a new s e c t io n  u n t i l  they  have completed the one be
fo re ."  This means th a t :

a. In  the course of a school y ea r ,  a ch i ld  can complete the 
cards of one s e c t io n  only or p o s s ib ly  not even a whole se c t io n  
but j u s t  a p a r t  of i t .
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b À ch ild  who a t  the  end of the year has managed to  cover the 
cards of a l l  th re e  s e c t io n s  w i l l  have completed s a t i s f a c t o r i l y  
each one of the  twelve to p ic s  included  in  every s e c t io n  th re e  
times.

c. At the same p o in t  in  time i t  i s  p o s s ib le  th a t  a l l  twelve 
to p ic s  a re  being tack led  s im ultaneously  in  the same classroom. 
N everthe less  i t  i s  h ig h ly  u n l ik e ly  to  have a l l  c h i ld re n  who 
ta c k le  the same to p ic ,  e . g . ,  a d d i t io n ,  to be working on the same 
card as  well.

In  o rder, th e re fo re ,  to f u l f i l  the demands of the Greek educa- 
t io n a l  system, i t  would be necessary  for a l l  c h i ld re n  to have 
covered the same to p ic s  by the end of the year. On the o ther  
hand, however, in  order to  comply w ith  the  SME' p r in c ip le s  t h i s  
should be attem pted according to  the c h i ld r e n 's  in d iv id u a l  a b i l 
i t i e s ,  needs and i n t e r e s t s .

SMP could be ap p lied  to  the Greek educa tiona l system, only a f t e r  
some mutual ad justm ents  and compromises. Of course, care  should 
be taken  th a t  changes w i l l  not cancel the  p r in c ip le s  and p h i lo s 
ophy underlying bo th  the Greek educa tiona l system and SMP.

As f a r  as  the Greek educa tiona l system i s  concerned, the same 
sy llab u s  could be provided fo r  a l l  c h i ld re n ,  but the degree of 
d i f f i c u l t y  and e la b o ra t io n  of the su b je c t  could be d iv e r s i f i e d  
fo r  each ch ild .

Now concerning SMP, a minimum and a maximum number of cards  on 
each to p ic  could be s e t  fo r  every c h i ld  to  complete. Thus low 
a t t a i n e r s  would be expected to  work to  the b e s t  of t h e i r  a b i l 
i t y ,  while a t  the same time they would be ab le  to  cover the s y l 
labus only through sim pler ta sk s .  On the  o ther hand, the h ig h ly  
motivated i n t e l l e c t u a l l y  ab le  c h i ld re n  could proceed a t  t h e i r  
in d iv id u a l  pace on any su b jec t  they choose provided they have 
covered every to p ic  of the sy llab u s  and not t h e i r  f a v o u r i te  ones 
only.
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Another a l t e r a t i o n  th a t  should be considered about SMP i s  the 
in  which c h i ld re n  proceed from se c t io n  to  s e c t io n  covering 

the  to p ic s  w ith in  the same se c t io n  in  any order they  decide. 
A l te rn a t iv e ly ,  the  th re e  s e c t io n s  could be inco rpo ra ted  in to  one 
which could inc lude  th re e  s tag es  fo r  each to p ic  graded according 
to the d i f f i c u l t y  and complexity of t h e i r  con ten t.  Thus the 
whole c la s s  could be brought to g e th e r  fo r  the  in t ro d u c t io n  of a 
new concept, s k i l l  or technique and in d iv id u a l  teach ing  could be 
planned fo r  c h i ld r e n 's  p ra c t ic e .  For example, the teacher  ex
p la in s  the new concepts ]u s t  once, thus avoiding ted io u s  r e p e t i 
t io n  and saving time to  d ea l  w ith  in d iv id u a l  p u p i ls .  A fter  hav
ing in troduced the concept she asks ques tions ,  g iv es  answers and 
examples, proposes s e v e ra l  a p p l ic a t io n s  and then leaves  ch i ld re n  
to  work on th e i r  owi o f fe r in g  her a s s i s ta n c e  wherever necessary . 
The cards of each to p ic  can be e i th e r  colour or number coded and 
graduated in to  th re e  s tag e s .  A ll the f i r s t  s tag e  cards should 
be tack led  by everyone, except i f  the teacher  judges d i f f e r 
en tly .  Then c h i ld re n  can proceed to  the second s tag e  cards 
which they  must f i n i s h  befo re  continuing  to  the th i rd .  Having 
e labo ra ted  a su b je c t  fo r  some time ( th a t  the teach er  regards  ad
equate) and having c a lc u la te d  the time l im i t s  posed to  her by 
the sy llab u s  or the c h i ld r e n 's  p rog ress  on the p a r t i c u l a r  to p ic ,  
the teach er  in tro d u ces  the next concept.

A problem l i k e l y  to  a r i s e  i s  a p o ss ib le  inadeqimcy of cards. As 
a l l  c h i ld re n  do Mathematics in  the same teach ing  se ss io n ,  the 
teacher  could "s tagger"  the c h i ld r e n 's  work, a t  l e a s t  on the 
f i r s t  day of the in t ro d u c t io n  of a new to p ic .  A l te rn a t iv e ly ,  
she has to  produce a q u i te  la rg e  number of the f i r s t  s tag e  cards 
-a s  many as  the c h i ld re n -  or, i f  t h i s  i s  im possib le , sep ara te  
c h i ld re n  in  small groups who can share the same card. The 
teacher  could a l s o  d i s t in g u i s h  c e r t a in  cards of each to p ic  to 
use as  r e v is io n  m a te r ia l .  Furthermore, an a d d i t io n a l  booklet 
could be prepared fo r  re v is io n  purposes only. Thus, from time 
to  time she may b r i e f l y  go back and confirm p re v io u s ly  learned 
meanings and acquired  techniques. Revision could app ly  to the 
whole c la s s  s im ultaneously , a number of c h i ld re n  - and not the
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same to p ic s  fo r  a l l  c h i ld re n  - or in d iv id u a ls ,  i f  the teacher  
judges i t  necessary

These changes may be considered as  e s s e n t i a l ,  i f  SMP i s  to  be 
ap p lied  as a commercial scheme of work to  the Greek elementary 
school. C e r ta in ly  more p o in ts  could be s t r e s s e d  and more spe
c i f i c  suggestions  made i f  a la rg e  re se a rc h  p r o je c t  w ith  SMP mod
i f i e d  to  s u i t  the  Greek school r e a l i t y  could be conducted, using 
many schools , in  ^ . r i o u s  a re a s  and by a group of re se a rc h e rs .  I t  
should be c l a r i f i e d  here th a t  the in t ro d u c t io n  of SMP does not 
n e c e s s i t a t e  the withdrawal of the Greek Mathematics manual. On 
the  co n tra ry ,  w ith  the  c o r re c t  c o -o rd in a t io n  bo th  SMP' and the 
Greek method could be used q u i te  e f f e c t i v e ly ;  in  f a c t ,  the p ro 
po sa l  of such a scheme of work might be more r e a d i ly  accepted.

The potential of a parallel use of both schemes.

I t  has a lread y  been s t r e s se d  th a t  the weakest p o in t  of the 
Greek educa tiona l system i s  th a t  i t  r e q u ire s  bo th  ab le  and le s s  
ab le  p u p i ls  to  work a t  a uniform r a t e ,  a p o l ic y  th a t  ignores  the 
a b i l i t i e s  of bo th  groups. The in t ro d u c t io n ,  th e re fo re ,  of SME' 
and i t s  p a r a l l e l  use to  the Greek teachirig method should be 
b e n e f ic ia l  fo r  a l l  p u p i ls  by f u l l y  e x p lo i t in g  t h e i r  c a p a c i t ie s .

À te n ta t iv e  work programme fo r  the teach ing  of Mathematics i s  
described  below;

At the beginning of the school year the teach e r  must d i s t in g u i s h  
between the a re a s  of the  curriculum , those which rece iv e  e i th e r  
i n e f f i c i e n t  and h a s ty  or unreasonably  long and d e ta i l e d  t r e a t 
ment. She must then  p in p o in t  the pages of the  book the con ten t 
of which respond to  a l l  p u p i l s '  a b i l i t y  l e v e l  and they could, 
th e re fo re ,  be completed by everyone, as  w ell a s  those which a re  
too d i f f i c u l t .  At the same time she should s o r t  out the SME' 
cards th a t  a re  h ig h ly  a t t r a c t i v e  p re se n t in g  concepts and s k i l l s  
in  a simple and p le a sa n t  %my and, on the o th e r  hand, the ones 
which employ a more s o p h is t ic a te d ,  complex m athematical language

25 9



and a f t e r  the n ecessary  ad a p ta t io n s  in troduce  t h e i r  su b jec t  and 
re q u ire  the a p p l ic a t io n  of s p e c i f i c  s k i l l s  and concepts. In  the 
course of the le sso n s  she would not encourage a l l  c h i ld re n  to 
complete a l l  the pages of the book. 49 She should a l l o c a t e  c e r 
t a i n  pages of the manual and /o r  s e v e ra l  SUP cards  to  a l l  c h i l 
d ren  and then, according to  t h e i r  needs and c a p a c i t i e s  
they could e i th e r  continue t h e i r  work from the  book or work on 
the  SMP cards. Weaker c h i ld re n ,  th e re fo re ,  p r a c t i s e  more on the 
m a te r ia l  they need - and a l l  w ith in  t h e i r  a b i l i t i e s  - while the 
more advanced p u p i ls  could pursue a to p ic  a t  t h e i r  h e a r t ' s  de
l i g h t .  Thus, as  f a r  a s  p o s s ib le  no one should f e e l  rep ressed  or 
d isappo in ted .

Concerning the work p ro cess ,  the teacher  could ex p la in  from the 
very  beginning th a t  a f t e r  completing the p re sc r ib e d  work on a 
s p e c i f i c  to p ic ,  p u p i ls  could work on e i th e r  the  SMP cards or 
t h e i r  manus.ls fo r  the r e s t  of the time.

In  t h i s  work scheme, of course, the  SMP cards would be used as  
supplementary m a te r ia l  to  the Greek Mathematics manual and not 
a s  the  main teaching  system. N everthe less ,  they would c e r t a in ly  
a f f e c t  the t r a d i t i o n a l  teaching method to  become more f le x ib l e ,  
le s s  a u th o r i t a r i a n ,  adding a t  the same time a touch of in d iv id u 
a l i z a t i o n  to  i t .  However, in  no c ircum stances should t h i s  p ro 
p osa l be considered a s  the id e a l  so lu t io n .

I t  could be s u re ly  claimed th a t  the suggested scheme has nothing 
to  do w ith  the o r ig in a l  E nglish  v e rs io n  of SMP, bu t i t  i s  an ab 
s o lu te ly  d i f f e r e n t  system which adopts or keeps c e r t a in  charac
t e r i s t i c s  of the p ro je c t .  N everthe less , SMP i t s e l f  (T eacher 's  
Ha.ndbook, u n i t  1, p. 4) s t a t e s  th a t  i t s  major advantage i s  i t s  
f l e x i b i l i t y  and th a t  i t  could be ap p lied  in  many d i f f e r e n t  Tfays 
and forms of o rg an iza tio n . Moreover, even in  case SMP could be 
adopted as  the main method in  the Greek school i t  would need 
some m o d if ica tio n , so th a t  a l l  cond it io n s  mentioned above would 
be observed.
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The potential of SUP 7-13 in a class with a number of pupils 
with special educational needs.

In  chap ter  I I I  s e v e ra l  sp e c ia l  examples of c h i ld re n  were encoun
t e r e d , 50 f o r  which the e f f ic ie n c y  of SMP f a i l e d  to  c a te r .  In  
case , th e r e fo re ,  any in d iv id u a l iz e d  programme - SMP or another 
a l t e r n a t iv e  scheme -  were to be in troduced in  the  Greek school 
the problem of slow le a rn e rs  in  a c la s s  should be s e r io u s ly  con
s idered .

The term "slow le a rn e rs "  i s  by no means used to  d esc r ib e  the 
sev e re ly  handicapped c h i ld re n  but those p u p i ls  in  a c la s s  who 
face le a rn in g  problems r e s u l t in g  in  educationa.l f a i l u r e ,  c h i l 
d ren , th a t  i s ,  who cannot cope w ith  the school work assigned  for 
t h e i r  age, bu t d e v ia te  markedly in  performance from t h e i r  peers  
of average a b i l i t y .  The ex is ten ce  of slow le a rn e r s  in  a c la s s  
i s  an acu te  problem which needs studying not only in  r e l a t i o n  to  
SMP' but a l s o ,  or even more so, in  the  case of o th e r  mathematical 
schemes and indeed to  many o ther a re a s  of the curriculum .

Hie slow learners oTiri their reactions as evidenced in the pre
sent study.

The background in fo rm ation  concerning the f iv e  slow le a rn e rs  of 
the p re se n t  study were derived  from e i th e r  t h e i r  c la s s  teacher  
or the r e s e a r c h e r 's  pe rso n a l o bserva tions  and o ffe re d  an in s ig h t  
in to  those c h i ld r e n 's  sp e c ia l  problems. For in s ta n c e :

1. A ll f iv e  c h i ld re n  came from a prob lem atic , u n d erp riv ileg ed  
fam ily background.

2. Three of the c h i ld re n  ex h ib ited  h ig h ly  a g g ress iv e  behaviour. 
Even though th e re  was some period  of c o l la b o ra t io n  and lUider- 
3 tand ing w ith  t h e i r  p e e rs ,  suddenly, as  i f  they  were somehow 
th rea tened  by something, t h e i r  confidence would be shaken and 
they would resume th e i r  h o s t i l e  a t t i t u d e .
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3. They u s u a l ly  were i n d i f f e r e n t ,  alm ost n o n -e x is te n t  in  c la s s  
but a t  times they  would do anyth ing  in  t h e i r  power to  d i s tu r b  
and i r r i t a t e  t h e i r  p e e rs ,  the very  p e r s o n i f i c a t io n  of o b je c t io n  
and negation . In  any case, they  were very seldom s a t i s f i e d  or 
e n th u s ia s t i c  about school work.

4. Their behaviour ŵa.s h ig h ly  u n p red ic tab le .  At times they  did  
not W0.nt to  be id e n t i f i e d  as  d i f f e r e n t  from t h e i r  pee rs  but 
th e re  were occasions  when they d e s ire d  to  s t r e s s  t h e i r  d i f f e r 
ence.

5. A ll f iv e  c h i ld re n  faced reading d i f f i c u l t i e s .  Four of them 
were in  no p o s i t io n  to  recognize the l e t t e r s ,  nor were they ab le  
to  read or w r i te .

Concerning t h e i r  re a c t io n s  to  Mathematics from SMP i t  ims no
t ic e d  th a t  the p a r t i c u la r  c h i ld re n  inves ted  a l o t  of hope in  
SME', they envisaged i t  a s  a panacea fo r  a l l  t h e i r  lea rn in g  prob
lems, as  t h e i r  only means to  ca tch  up, to  be accepted  by th e i r  
peers . They clung to  the use of SMP, were anxious to  p rog ress  
a t  a l l  c o s ts .  Thus, during the whole of the f i r s t  term they r e 
fused to  ta c k le  anything o ther  than  the cards.
They in s i s t e d  on the  card work, even i f  the words and synabols of 
the cards meant nothing to  them.

They showed a s trong  d i s l i k e  fo r  the  cards which contained num
bers  and f a c t s .  They u s u a l ly  phrased t h e i r  d i s l i k e  w ith  ex
p re ss io n s  l i k e ,  "numbers again?" , "you keep g iv ing  me the ones 
w ith  the numbers, I  want the ones w ith  the c lo c k s ,"  e tc .

They were fa sc in a te d  by the simple app ara tu s  of SMP. They never 
f a i le d  to  use i t  fo r  every problem they  were asked to  so lve  and 
a t  times th e i r  involvement in  the appara tu s  d i s t r a c t e d  them from 
t h e i r  main o b je c t iv e ,  namely the to p ic .

They favoured the cards con ta in ing  car toons ,  the  clock stamps 
e n th ra l le d  them. They in s i s t e d  on tak ing  co ins, ex h ib i ted  a r e 
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markable a b i l i t y  to  colour and p a in ted  s k i l l f u l l y  and imagina
t iv e ly .

They obviously p re fe r re d  cards which involved a c t i v i t i e s  based 
on everyday, p r a c t i c a l  s u b je c ts ,  such as  cap ac ity ,  volume, 
weight, time, money, while on the co n tra ry  d i s l ik e d  cards w ith  
numbers and shapes.51

They p a r t i c u l a r l y  l ik ed  - beyond any e x p ec ta t io n  - the cards on 
d iv is io n .  Here ag a in  they were a t t r a c t e d  by the  la y -o u t  of the 
card - the l i t t l e  coun te rs ,  the  absence of any f a c t s /o p e r a t io n s -  
and used appara tus  ex cess iv e ly  thus achieving  c o r re c t  answers.

They were lu red  to  the a d d i t io n  and s u b tra c t io n  cards because of 
t h e i r  handsome f ig u re s  but the d i f f i c u l t y  of the task  soon d i s 
appointed them.

Their need fo r  the t e a c h e r 's  a s s i s ta n c e  was cons tan t.  They 
could no t work, u n le ss  she was by th e i r  s ide . They stumbled a t  
every small s te p ,  needed support and advice. Since, however,
the teacher  could never s a t i s f y  t h e i r  need s u f f i c i e n t ly ,  they
o f te n  experienced a n x ie ty  expressed w ith  anger and aggress ion .

Often t h e i r  choice of cards depended on the te x t  accompanying
them. Many a time they  would i n s i s t  on tak ing  a card which rep 
resen ted  p le a sa n t  p ic tu r e s  of houses and d o l l s ,  bu t as  soon as  
they drew the card out and saw the t e x t  following the p ic tu re s  
they  became d isap p o in ted  and h u rr ied  to  push the  card back in  
i t s  p lace .

The r e s t  of the c la s s  recognized and accepted the f a c t  tha.t some 
of t h e i r  c lassm ates faced p a r t i c u la r  problems and needed ex tra  
help and support from the teach er ,  y e t  they had not reached th a t  
s tage  of m a tu rity  th a t  would enable them to be p a t i e n t  and un
ders tand ing  towards t h e i r  peers.

This b r ie f  re p o rt  of the f iv e  examples of slow le a rn e rs  encoun
tered  in  the course of the resea rch  in d ic a te s  th a t  3MP has these
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'q u a l i t ie s  th a t  may i n c i t e  the i n t e r e s t  or even enthusiasm of low 
a t t a i n e r s .  I f  i t  e v e n tu a l ly  d id  not succeed in  remedying t h e i r  
backwardness in  Mathematics and in  he lp ing  them make a r e a l l y  
p o s i t iv e  s tep  towards p ro g ress ,  t h i s  should not be blamed on the 
p r o j e c t ' s  planning or i n e f f i c i e n t  p ro v is io n .  SMP does include 
se v e ra l  cards w ith  very  simple mathematical t e x t  and content fo r  
the le s s  ab le  c h i ld re n  b u t,  a t  the same time, a s  i t  p o in ts  out 
in  the T each er 's  Ha.ndbook, "the very  slow or remedial ch i ld  w i l l  
need ex tra  help. " I t  i s  d i s t i n c t l y  s ta te d  then, th a t  while some 
SMP cards a re  s u i ta b le  fo r backward c h i ld re n ,  remedial help  w i l l  
be p o s i t iv e ly  n ecessary  while using  an a l t e r n a t iv e  approach. 
However, i t  remains a f a c t  th a t  SMP helped these  c h i ld re n  where 
the Greek method had f a i le d  them. At l e a s t  w ith  the SMP cards 
they f e l t  some sense of s a t i s f a c t i o n  and achievement, t h e i r  i n 
f e r i o r i t y  to^mrds t h e i r  peers  decreased  and they formed a f a i r l y  
p o s i t iv e  a t t i t u d e  toim rds Mathematics.

The experience of the  resea rch  suggests  th a t  the SMP m a te r ia l  
would not be s u f f i c i e n t  fo r  use w ith  slow le a rn e rs .  Neverthe
l e s s ,  i t  i s  be lieved  th a t  the p re v a i l in g  f e a tu re  of SME', th a t  of 
in d iv id u a l  i n s t r u c t i o n 's ,  d id  a f f e c t  p o s i t i v e ly  even these  c h i l 
d ren , as :

1. C hild ren  proceed a t  a ^.%rying pace, thus t h e i r  r a te  of work 
as  w ell as  t h e i r  p ro g ress  i s  not e a s i ly  d e te c ta b le  and fo r  t h i s  
reason markedly d i f f e r e n t .  Comparison i s  not d i r e c t ,  th e re fo re ,  
slow c h i ld re n  do not experience so deep a disappointm ent.

2. The teacher  (w ith  SMP) does no t teach  the m a te r ia l  of the 
book page by page and, of course, she does not add ress  the whole 
c la s s  every day but only those who face  d i f f i c u l t i e s  thus p ro
v id ing  fo r  t h e i r  needs. Even th ese  c h i ld re n  can then under
stand , and, what i s  more, a c t iv e ly  p a r t i c ip a t e  in  the lesson .

3. I f  the teaching  se ss io n  i s  w ell organized and the ch i ld re n  
get used to  working on t h e i r  own, the  teach er  may save some time 
- not a l w / s  as much as  these  c h i ld re n  need -  to  devote to the
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p a r t i c u la r  c h i ld re n  and a l l o t  them work th a t  serves t h e i r  needs, 
weaknesses and i n t e r e s t s .

Consequently, i t  i s  not only SHE' as  teach ing  m a te r ia l  i t s e l f  
th a t  can help  the slow le a rn e rs  but r a th e r  i t s  fu n c t io n  and the 
circum stances i t  promotes which c re a te  chances for more care and 
a s s i s ta n c e  fo r  these  ch ild ren .

N a tu ra l ly ,  i t  w i l l  take an expert or the  c la s s  teacher5^, or 
both  to  des ign  an a p p ro p r ia te  work programme for slow le a rn e rs .  
P oss ib ly  every slow le a rn e r  i s  an in d iv id u a l  case but i t  i s  most 
probable th a t  t h e i r  problems o r ig in a te  from common sources.

Several co n d it io n s  should be taken  in to  account i f  a work p ro 
gramme fo r  these  c h i ld re n  i s  to  be designed;

1. Mathematics teaching  should not confine these  c h i ld re n  to
co n cen tra tio n , i n a c t i v i t y  and s i le n c e .  No such demands as  e la b 
o ra te  w r i t te n  language or conformity to  ru le s  should be in s i s t e d  
on. On the  co n tra ry ,  any programme should encourage t h e i r  c r e 
a t i v i t y ,  im agination  and development of t h e i r  s o c ia l  and i n t e l 
l e c tu a l  a b i l i t i e s .

2. The programme should not r e ly  on reading or o th e r  academic 
s k i l l s  as  the  major weakness of slow le a rn e rs  i s  t h e i r  reading 
and w ri t in g  inadequacy. Mathematics could be in troduced  in  a 
n a tu ra l  -̂?ay d i r e c t l y  r e la te d  to  t h e i r  experiences.

3. Mathematics does not merely c o n s is t  of numbers and f a c t s
which do not make much sense to  c h i ld re n ,  to  slow le a rn e r s ,  in  
p a r t i c u la r .  Mathematics i s  more than  counting and computing, i t  
i s  a language ind isp en sab le  fo r  ever^^day communication and a c 
t i v i t y ,  and i t  should be p resen ted  to  these  c h i ld re n  a s  such.

4. The c e n t r a l  n o t io n  of Mathematics i s  order but most of the
slow le a rn e rs  come from homes g e n e ra l ly  le s s  w ell  organized. 
Thus, t h e i r  c u l tu r a l  background does not provide them w ith  the 
m otivation , o r ie n ta t io n  and experiences r e l a t iv e  to  number. The
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s t ru c tu re d  enviroiment of school i s  o f te n  in  c o n tra s t  to  what 
they have experienced a t  home and may be l e s s  than  c o n s tru c t iv e  
when slow le a rn e rs  a re  requ ired  to  d ea l  w ith  a h ig h ly  d i re c te d  
Mathem atics  programme.

5. These c h i ld re n  seldom seek knowledge fo r  i t s  own sake bu t 
only as  a means of a t t a in in g  p r a c t i c a l  g a i n s .  54 SMp, then, 
could be ap p lied  in  a c la s s  where a nimber of slow le a rn e rs  ex
i s t ,  bu t not in  i t s  p re se n t  form. A s p e c ia l  in d iv id u a l iz e d  p ro 
gramme should be designed for each of the p a r t i c u l a r  ch ild ren . 
For in s ta n c e ,  i t  would be b e n e f ic ia l  fo r  many schools  i f  a group 
of te ach e rs  s p e c ia l iz in g  in  the teach ing  of Mathematics could 
produce an a p p ro p r ia te  system. This s p e c ia l  approach should not 
be based on reading and w ri t in g  as  SMP does fo r  the most p a r t  
and, furtherm ore, i t  should take in to  c o n s id e ra t io n  the  c h i l 
d r e n 's  c u l tu r a l  and s o c ia l  background, t h e i r  needs and v'a.lues 
and t r y  to  respond to  them p o s i t iv e ly .  The slow le a rn e r  should 
not be made to  f e e l  i n f e r i o r  to  h i s  c lassm ates  but on the con
t r a r y  le a rn  to g ive c r e d i t  to h im self and draw s a t i s f a c t i o n  from 
h is  work.

There might be a problem d er iv ing  from these  c h i ld r e n 's  u rgent 
need of the t  each e r‘ s cons ta n t  a s s i s  ta n c e . Never th e le s s  , 5MP, 
or any s im i la r  in d iv id u a l  programme, d im in ishes  t h i s  problem. 
I t  o f f e r s  such a v a r i e ty  of a c t i v i t i e s  to  each c h i ld  th a t  i t  
somehow re le a se s  the teacher  from the o b l ig a t io n  to  do a l l  the 
ta lk in g ,  be consumed in  i n s t r u c t in g ,  gu id ing , exp la in ing  to  the 
whole c la s s  a l l  the time. Therefore , she may have more time to  
devote to  the slow le a rn e r s  of the c la s s .

Alternative possibilities for the teaching of Mathematics in the 
primary sector

The p o s s i b i l i t i e s  of the a p p l ic a t io n  in  the  Greek elementary 
school of an in d iv id u a l iz e d  scheme -o th e r  than  SME' -  as  w ell as  
the p o te n t i a l  success of SMP as  the only approach followed or as
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supplementary m a te r ia l  to  the e x is t in g  Greek method were ex
p lo red  a t  a p rev ious  p o in t  of the p re se n t  chapter.

In  bo th  cases c e r t a in  cond it io n s  must be observed; 1. The 
teach ing  m a te r ia ls  now in  e f f e c t  and only r e c e n t ly  in troduced 
should be e i th e r  withdrawn or p a r t l y  used only. 2. An extremely 
la rg e  sum of money would be necessary  in  order to  equip every 
school of the country  w ith  the new m a te r ia l .  3. An in - s e rv ic e  
programme fo r  te ach e rs  should be in troduced. 4. A d i f f e r e n t  o r 
g a n iz a t io n  of classrooms and teaching  m a te r ia l  would be r e -  
iquired. 5. A re-assessm ent of teaching  s t r a t e g i e s  lead ing  to 
changes w ith in  the  educa tiona l p ro v is io n  in  prim ary schools 
should be considered.

I t  might a lso  be worth examining the p o t e n t i a l i t i e s  of applying 
a t%q)e of in d iv id u a l iz e d  scheme w ith  the lowest p o s s ib le  budget, 
moreover, one th a t  would not d i s tu r b  the fe e l in g  of s e c u r i ty  o f 
fered  by the f a m i l ia r ,  e s ta b lish e d  s ta tu s  of the  e x is t in g  educa
t io n a l  philosophy.

I t  i s  suggested th a t  the  s im p les t ,  most inexpensive , l e a s t  d i s 
tu rb ing  and most d i r e c t l y  a p p l ic a b le  innovation  which, moreover, 
w i l l  be h a rd ly  a t ta c k e d  or objected  to^G to  employ the a v a i l 
ab le  Mathematical book bu t in  a d i f f e r e n t  teach ing  method from 
what i s  now used.
Proposal for the teaching material.

As a f i r s t  s tep  towards the  inno’/a t io n  to  the teach ing  of Mathe
m atics , i t  could be suggested th a t  the Mathematics manual could 
assume the  form of a card-based in d iv id u a l iz e d  scheme, a f t e r  i t  
has undergone the s t r i c t l y  b as ic  cha.nges to  i t s  con ten t and la y 
out. The manual c u r re n t ly  in  use could keep i t s  p re sen t  form, 
but i t s  pages could be kept in d iv id u a l  and p r in te d  on cardboard. 
Of course, the book leaves  a re  p r in te d  on bo th  s id e s ,  so i t  must 
be decided whether th e re  should be produced as  many cards as  the 
book leaves  (152, fo r  example, in  the  case of the  second c la s s  
book) or as  the book pages (304 in  the same exam ple).56
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This choice should depend on;
1. the p o s s i b i l i t y  (from a. p u re ly  te c h n ic a l  p o in t  of view) to 
p r i n t ,  under the  e x is t in g  c ircum stances, the cardboard on both  
s ides .
2. the most a t t r a c t i v e  appearance of the card and i t s  most con
v en ien t use.
3. whether both  pages of a le a f  should be kept on the same card 
because the a c t i v i t y  or concept to  which they  r e f e r  should be 
p resen ted  jo in t ly .
4. whether two consecutive  pages should face each o th e r  in  a 
fo ld e r  form.
In any case g re a t  care  should be taken to  secure an e x c e l le n t  
cardboard q u a l i ty  ( i . e .  rounded corners , p l a s t i c i s e d  s u r fa c e ) ,  
30 th a t  the card may be p ro te c te d  from the cons tan t use and be 
maintained in  a reasonable  co n d it io n  fo r  a few y e a rs ,  i f  p o s s i 
b le .

Cards could be kept in  open -topped boxes in  the same order they 
a re  p resen ted  in  the book or in  any o ther order might prove con
ven ien t.  Indeed, i f  a rearrangement of the  book con ten t i s  d e 
cided, the colour frame of every book page could be used to  d i s 
t in g u is h  the d i f f e r e n t  to p ic s  or the s e c t io n s  where the cards 
belong. Such a dev ice  would f a c i l i t a t e  the  c h i ld  in  e i th e r  r e 
f e r r in g  to  or using  the cards. The page numbers of the book 
could e i th e r  be t r a n s f e r r e d  to  the cards even i f  the teach er  de
cides  to use them in  an a l t e r n a t iv e  order or change, i f  the card 
rearrangement in to  to p ic s  and s e c t io n s  we d iscu ssed  above, i s  
ev e n tu a lly  de term ined .

The a p p ro p r ia te  appara tu s  fo r  each a c t i v i t y  proposed by the card 
must be a v a i la b le  in  adequate q u a n t i t i e s  in  each c lassroom .57 
I t  must be remembered th a t  through the t r a d i t i o n a l  teach ing  
method and under the time p ressu re  to cover the  p re sc r ib e d  s y l 
labus no appara tus  i s  ever used. Simply looking a t  the p ic tu r e s  
of the book, c h i ld re n  a re  not a c t i v e ly  involved but only imagine 
the procedures n ecessary  to  pass from the s tage  of concre te  op
e ra t io n s  to the s tag e  of a b s t r a c t  concepts.
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The suggested app ara tu s  i s ,  as  in  the case of SÎ1P, simple, cheap 
a n l  easy to  acq u ire  or to  make (by the te a c h e r ) .  A d e ta i l e d  
record system must be used - the assessm ent t e s t s  (see appendix 
C fo r  a sample) provided by the manual could serve  t h i s  purpose, 
a p r o f i l e  of each c h i l d 's  p rogress  must be kept and a record  
shee t  must be a t ta c h e d  to  each c h i l d 's  book of Mathematics.

The teach ing  m a te r ia l  -  cards - as  w ell as  the appara tus  should 
be ex h ib ited  on a bench a t  the c h i l d ' s  h e ig h t and be e a s i ly  a c 
c e s s ib le  to  a l l  ch ild re n .

Since, however, the  book has not been designed to  serve the  p u r 
poses of an in d iv id u a l iz e d ,  card-based scheme of work, the  id e a l  
process would involve a cons ide rab le  amount of r e -w r i t in g ,  r e 
designing  and re-arrangem ent. P roperly  planned in d iv id u a l iz e d  
programmes p re se n t  t h e i r  to p ic s  in  small u n i t s  of work, w ith  
t h e i r  o\m in t ro d u c t io n  and necessary  exp lanations .

N everthe less , considering  the f a c t  t h a t  only r e c e n t ly  an innova
t io n  has been in troduced  in  the teach ing  and con ten t of Mathe
m atics and being f a m il ia r  w ith  the re a c t io n s  any a ttem pt a t  i n 
novation  has aroused , we m ain ta in  th a t  i f  the p ro sp ec t of a  rad 
i c a l  re form ation  seems u n r e a l i s t i c ,  then  the proposed change 
moderate as  i t  might be, could prove a worthwhile ven ture .

Suggestions about the teaching method.

The teacher  may r e ly  on c la s s  or group teach ing  or in d iv id u a l  
t u i t i o n  . The content of the sy llab u s  could be covered by the  
same l in e a r  process. The leng th  of time devoted to  a s u b je c t ,
i . e .  a d d i t io n ,  w i l l  be the same fo r  a l l  c h i ld re n ,  to p ic s  w i l l  be 
tack led  in  a s im i la r  o rder, but the number of cards  to  be cov
ered w i l l  not be the same fo r  everyone. In  t h i s  case the  
teacher w i l l  no t be obliged  to  in troduce  the  same concept many 
tim es, thus allowinug h e r s e l f  more time to  a s s i s t  in d iv id u a l  
c h i ld re n  and superv ise  the c l a s s ' s  p ro g ress  more e f f e c t iv e ly .
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À3 an a l t e r n a t iv e ,  d i f f e r e n t  groups could cover ^^.rying suti- 
] e c t s ,  only the  time and d u ra t io n  of the a c t i v i t i e s  of every 
group w i l l  d i f f e r .  The c h i ld re n  w ith in  the same group, however, 
w i l l  work as  described  above. If  the teach er  d ec id es ,  th a t  i s ,  
to  d iv id e  c h i ld re n  in to  groups, according to  t h e i r  a b i l i t i e s ,  
she may have to  rep ea t the same le sso n  more than  once, but she 
w i l l  be in  a p o s i t io n  to  a d ju s t  the v a r io u s  su b je c ts  to  the 
groups' a b i l i t i e s .  This process might be more b e n e f i c i a l  fo r  
the p u p i ls  , because the l e s s  ab le  ones w i l l  be i n i t i a t e d  to  a 
new concept or technique more smoothly, w ith  an e a s ie r  use of 
language, through simple a c t i v i t i e s  and perhaps more p r a c t i c a l  
work. On the o ther  hand, the  "advanced" p u p i ls  might take up 
the challenge of d iscovering  new r e l a t io n s ,  p o s s i b i l i t i e s ,  te c h 
n iques, proceeding f a s t  to  a more a b s t r a c t  s tage . Also the de
mands fo r  the same cards decrease  - s ince  only about h a lf  of the 
c h i ld re n  w i l l  d ea l  w ith  the same sub jec t - and thus  the  o rgan i
z a t io n  of the le sso n  becomes simple and the c la s s  atmosphere 
calmer w ith  fewer d isp u te s  and tensions .

Suggestions for the lesson organization.

I f  the teacher dec ides  to  adopt the c la s s  teaching  approach she 
may fo llow  e x a c tly  the same process  described  fo r  the SUP cards 
in  p. 257 of the p re se n t  chapter. However, i f  she chooses to 
d iv id e  c h i ld re n  in to  groups according to r a th e r  d i s t i n c t  le v e ls  
of a b i l i t y  - i t  w i l l  be e a s ie r  fo r  everyone, teach e r  and c h i l 
d ren  a l i k e  and i t  w i l l  f a c i l i t a t e  a smooth conduct of the lesson  
in  g e n e ra l ,  i f  the  in t ro d u c t io n  of a new concept or s k i l l  i s  
s taggered  fo r  the groups. Thus, when she has to  in troduce  a 
le sso n  to  one of the groups, the o ther groups, who a re  l i k e ly  to 
be engaged in  the work of the p rev ious  days, w i l l  no t d i s t r a c t  
them.

The teacher  may p r e fe r  to  organize her cards by fo s te r in g  a l i n 
ear p ro g ress io n  in  covering the v a r io u s  to p ic s  of the Mathemat
ic s  sy l la b u s ,  d iv id in g  in  t h i s  case the cards of each to p ic  in
s tages  of g radual d i f f i c u l t y .  A l te rn a t iv e ly ,  she may follow a
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s p i r a l  programme of work - l ik e  the one SUP suggests . In  the 
l a t t e r  case, she would d i s t r i b u t e  the cards in  s e c t io n s  in  each 
of which a l in e a r  development of the sy lla b u s  w i l l  be followed. 
She w i l l  have, however, to  be more c a re fu l  in  organiz ing  the ma
t e r i a l  a s  w ell as  the  time she w i l l  a l l o c a t e  fo r  the  completion 
of each s e c t io n  and every to p ic  w ith in  the se c t io n .  She w i l l  be 
obliged to  re v ise  the same to p ic s  w ith  the same group two or 
th re e  times depending on the s e c t io n s  in to  which she has a l l o t 
ted the cards. Of course, again  she should in d ic a te  the minimum 
and maximum number of cards th a t  bo th  low and h igh  a t  t a m e r s  a re  
expected to  complete. A pparently, however, th in g s  would thus 
become more complicated and the teach er  might f in d  i t  more and 
more d i f f i c u l t  to  superv ise  the c h i ld r e n 's  work, d iscove ring  the 
d i f f i c u l t i e s  they face and help them e f f i c i e n t l y .  N everthe less , 
t h i s  a lso  c o n s t i tu t e s  a p o s s i b i l i t y  even i f  i t  invo lves  a very  
system atic  approach on the t e a c h e r 's  p a r t ,  and even i f  th e re  
might be few te ach e rs  who w i l l  support and even fewer teach ers  
who w i l l  a ttem pt i t .  However, when teach ers  have received  s u f 
f i c i e n t  in - s e rv ic e  t r a in in g ,  they a re  l i k e l y  to  f e e l  more c o n f i 
dent in  in troduc ing  and m aintain ing  the p a r t i c u l a r  form of orga
n iz a t io n .

Considering the suggestions  made above, i t  becomes obvious th a t  
even the v a l id  Greek Mathematics manual, i f  used to  i t s  f u l l  ca
p a c i ty ,  may respond to  the in te n t io n s  and philosophy of an 
in d iv id u a l iz e d  programme.

I f  the book takes  the  form of in d iv id u a l  cards i t  becomes much 
more f l e x ib l e  and enables  the teacher  to  f o s te r  d i f f e r e n t  ap 
proaches depending on the number of c h i ld re n ,  the a b i l i t y  le v e l  
of her c la s s ,  the t^?pe of school she i s  assigned  to  (one - ,  two 
- ,  s ix - c l a s s  school) and the a rea  where the school i s  s i tu a te d  
(urban - r u r a l ) .

Moreover, the proposed innovation  would not re q u ire  much a d d i
t io n a l  expense. At p re se n t  the government su p p lie s  one book of 
Mathematics to  each p u p il  (an average of t h i r t y  books per c la s s  
each y e a r ) ,  whereas i f  the book was s u b s t i tu te d  by cards one box
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of cards would s u f f ic e  fo r  a whole c la s s .  Furthermore, the i n 
novation  could be ap p lied  w ith in  a very  s h o r t  time, because only 
a minimum cha.nge in  d es ig n  or m a te r ia l  p roduc tion  would be nec
essary .

F in a l ly ,  the l im i ta t io n s  imposed by the t im e tab le  could be r e 
spected , s ince  the  a l l o c a t io n  of time fo r  Mathematics would r e 
main r e l a t i v e l y  unchanged, a lthough  the  teach e r  might decide to  
extend the p r a c t i c a l  element in to  o ther  a re a s  of the t im etab le .

Not many re a c t io n s  a re  l i k e l y  to  a r i s e  from a l l  those i n t e r 
e s te d ,  s ince  i t  i s  a low-key and not in  the  l e a s t  sp ec tacu la r  
change. Besides, the book has a lre a d y  been in troduced to  
schools and has passed the  p re lim in ary  s tage  of s trong  a t ta c k s  
and c r i t ic i s m .

The use, th e re fo re ,  of the  book pages so as  to  serve  the p u r
poses and in te n t io n s  of an in d iv id u a l iz e d  programme could be a 
workable s o lu t io n  fo r  an immediately a p p l ic a b le  innovation  in  
Mathematics teach ing . Of course, we do no t wish to  claim th a t  
the proposed scheme i s  the b e s t  or, even l e s s ,  the only so lu 
t io n . We simply wanted to examine the p o s s i b i l i t y  of employing 
a method, o ther than  SMP, in  an a ttem pt a t  innova tion , and t h i s  
method could implement the  book c u r re n t ly  in  use. The success 
of t h i s  l im ited  change would depend la r g e ly  upon the te a c h e rs ' 
w i l l in g n e ss  and read in ess  to  i n i t i a t e  the new approach.

Discussion of the results of the various tests given to the 
children during the study

As mentioned in  the  foreword of t h i s  ch ap te r ,  one of the p u r
poses of the  re sea rch  %ms to study the a t t i t u d e s  to m rd s  the ap 
p l ie d  p ro je c t ,  the  a tta in m en t during the a p p l i c a t io n  and the 
achievement in  the d i s t r i b u t e d  t e s t s  of c h i ld re n  w ith  d i f f e r e n t  
home backgrounds, a t te n d in g  schools in  th re e  a re a s  of the to%m 
inhab ited  by d i f f e r e n t  s o c ia l  c la s se s .
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I t  Tfas s ta te d  from the  very  beginning th a t  very  l i t t l e  informa
t io n  was c o l le c te d  about the  c h i ld r e n 's  f a m il ie s ,  i . e .  p a re n ta l  
occupation and ed uca tiona l background, time and a t t e n t i o n  de
voted by mothers and /o r  f a th e r s ,  to  t h e i r  c h i ld re n  work and 
p rog ress  a t  school, access  to  books and o ther  lea rn in g  m a te r ia l  
as  w ell as  r e l a t io n s  between p a re n ts  and teach e rs  and p a re n ta l  
a t t i t u d e s  to^mrds prim ary education  and the upbringing  of c h i l 
dren.

The in fo rm ation  c o l le c te d  was based mainly on te a c h e rs '  com
ments, p u p i l s '  d isc u s s io n s  in  c la s s  and on a s h o r t  q u e s tio n n a ire  
f i l l e d  in  by the  p u p i ls  a t  school.

The lack of sy stem atic  and v a l id  in fo rm ation  was due, on the one 
hand, to  the lack  of o f f i c i a l  s t a t i s t i c a l  f a c t s  about c h i ld r e n 's  
home and ed u ca tio n a l background and the  in e f f ic ie n c y  of the  p re 
sen t study to  c o l l e c t  f a c t s ,  on the o ther. S pecia l o f f i c i a l  
perm its  had to  be issued  fo r  the purpose, as  well a s  c a r e fu l ly  
designed q u e s tio n n a ire s .  S im ilar p rocedures, however, were n e i 
th e r  w ith in  the  p o s s i b i l i t i e s  nor the  purposes of the p re sen t  
study.

An e f f o r t  i s  made to  d isc u s s  the r e s u l t s  of the t e s t s  (as they 
appear in  the t a b le s )  in  r e l a t i o n  to  the c h i ld r e n 's  a tta inm en t 
and th e i r  home background, only t h i s  d isc u s s io n  i s  no t  based on 
s p e c i f ic  s t a t i s t i c a l  m a te r ia l .  Another p o in t  to  which a t t e n t io n  
should be drawn i s  the s iz e  of the sample. I t  has a l re a d y  been 
mentioned th a t  the  t o t a l  nimber of c h i ld re n  in  the  th re e  c la s se s  
%ms f i f t y - f i v e .  F o r ty  nine^G c h i ld re n  completed the  f i r s t  sec
t io n  t e s t ,  twenty-one of which were boys and tw en ty -e ig h t g i r l s .  
Only in  one of the  th re e  schools ( the  Aghia T riada  school) the 
number of boys equaled the  number of g i r l s  w hile in  the o ther 
two schools  the  number of g i r l s  surpassed the  number of boys, 
thus any conclusions  concerning the d i f f e r e n c e s  of achievement 
between boys and g i r l s  run the r i s k  of being erroneous. A d i s 
cussion  i s  a c tu a l ly  attem pted about these  to p ic s  in  which 
b o y s /g i r l s  of each of the the th re e  schools  were su c cess fu l  in
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an e f f o r t  to  p in p o in t  the  i n t e r r e l a t i o n  between boys/g i r i s  
achievem ent.

F in a l ly ,  a d isc u s s io n  i s  attem pted on the ta b le s  concerning the 
c h i ld r e n 's  p rog ress  (as i t  i s  p resen ted  through the r e s u l t s  of 
the th re e  t e s t s )  in  each one of the th re e  schools s e p a ra te ly  and 
j o i n t l y  .

Before s t a r t i n g  the d isc u s s io n  of the f in d in g s  s e v e ra l  explana
t io n s  appear to  be in  o rder;

1. Tables 1, 2 and 3 p re se n t  the success r a t e s  of the  c h i ld re n
of the th re e  schools  - 41s t,  9 th , and Aghia T riada r e s p e c t iv e ly
- in  the th ree  g en e ra l  te s ts 5 9  g iven  in  the course of the r e 
search. Test 1 Tfas a p re l im in a ry  t e s t  g iven  in  October, 1985 
before  the 3ME' programme s ta r te d .  Test 2 was g iven  to  the c h i l 
dren a t  the end of the second term (1986). I t  was based on the
SUP m a te r ia l  covered up to  th a t  time and i t  was designed by the
resea rch e r  h e r s e l f .

F in a l ly ,  t e s t  3^-, g iven  in  1986, was the o f f i c i a l  SMP t e s t  
based on s e c t io n  1 and contained ques tions  on the  f i r s t  s e c t io n  
m a te r ia l .  The r e s e a rc h e r ' s p a r t i c ip a t i o n  and in te r f e r e n c e  in  
the t e s t  was l im ite d  to  the t r a n s l a t i o n  of the E ng lish  t e x t ,  the
omission of c e r t a in  ex e rc ise s  which were not included  in  the
Greek Mathematics sy lla b u s  and the replacement of a number of 
mathematical f a c t s  w ith  o th e rs  th a t  the c h i ld re n  had covered 
through the Greek v e rs io n  of the  SMP .

2. Test 3 was no t completed by the four c h i ld re n  of the 9th
school of Ph in ikas  fo r  whom, as  mentioned a t  ano ther  p a r t  of
t h i s  t h e s i s ,  a. d i f f e r e n t  teach ing  procedure T̂ a.s followed. Also, 
George of the 41st school, whose case i s  d escribed  in  appendix 
A, p. xxxvii, d id  no t complete the  t e s t ;  and f i n a l l y  Anna, 
whose r a t e  of work w ith  the cards was so slow th a t  she managed 
to  cover a. small p a r t  of the f i r s t  s e c t io n  m a te r ia l  only, could 
not complete the t e s t  e i th e r .
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3. The success r a t e s  of the  9 th  school c h i ld re n  as  they appear
in  the f i r s t  t e s t  r e s u l t s  do no t re p re se n t  a r e l i a b l e  source of
inform ation . The m a jo r i ty  of the c h i ld re n  faced reading back- 
Tfa.rdness and as  a r e s u l t  they  were no t ab le  to  comprehend the 
e x e rc ise s  of the  t e s t .  T he ir  c la s s  teach er  a s s i s te d  them in  
completing the t e s t ,  thus we assume th a t  t h e i r  a c tu a l  a b i l i t y  
le v e l  IS much lower than i t  appears  in  the ta b le .

4. The number of c h i ld re n  in  the 9 th  and Aghia Triada schools 
was very  sm all, e leven  and f i f t e e n  re sp e c t iv e ly .  They were n o t,  
th a t  i s ,  r e p re s e n ta t iv e  of a primary school c la s s  which u su a lly  
has tw en ty -five  to  tw en ty -e ig h t ch ild ren .

5. The p ro p o rt io n  of b o y s /g i r l s  who completed the t e s t s  was not
uniform in  the th re e  c la s s e s  of the research . Thus, while in
the 41st school the number of g i r l s  i s  almost th re e  times b igger 
than  the number of boys (seventeen  g i r l s  - s ix  boys), in  the 
Aghia Triada school th e re  i s  a balance (e ig h t  g i r l s  - seven 
boys) and f i n a l l y  in  the 9 th  school, the number of boys i s  a l 
most th re e  times b igger  than  the nimber of g i r l s  ( th re e  g i r l s  - 
e ig h t  boys). On the whole, in  a l l  th re e  schools  the  number of 
g i r l s  i s  g r e a te r  than  the number of boys ( tw en ty -e ig h t g i r l s  - 
twenty-one b oys).

6. The second t e s t  wa.s no t common fo r  a l l  ch ild re n .  I t  was 
g iven  a t  the end of the f i r s t  term and while the c h i ld re n  had 
covered d i f f e r e n t  m a te r ia l  from the cards. The c h i ld re n  were 
d iv ided  in to  groups according  to  the to p ic s  they  had covered and 
a sep a ra te  t e s t  was prepared  fo r  each group.

7. The f i r s t  two t e s t s  were g iven on the same day to  a l l  c h i l 
d ren  of the same c la s s  while the th i rd  t e s t  was g iven  on d i f f e r 
ent days fo r  each c h ild .  This arrangement m.s in e v i ta b le  since 
the t e s t  could no t have been completed u n le ss  the c h i ld re n  had 
covered a l l  cards of the f i r s t  s e c t io n  and i t  was im possible fo r 
a l l  c h i ld re n  to  f i n i s h  s im ultaneously .
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3. The teaching  se ss io n  wa.s so l im i te d ,  u s u a l ly  40 minutes in  
d u ra t io n ,  and moreover, i t  was u su a lly  a t  the l a s t  hour of the  
day th a t  most of the  c h i ld re n  d id  not manage to  complete the  
t e s t  in  one teach ing  sess ion . Thus, they  were g iven  the  chance 
to continue and f i n i s h  the t e s t  in  the  nex t teach ing  sess ion . 
Therefo re , the time of completion of the l a s t  t e s t  was n e i th e r  
f ix e d ,  nor uniform fo r  a l l  ch ild ren . They were g iven  as  much 
time as  they  needed to  complete a l l  the  ques tions  of the  t e s t  
(u su a l ly  one whole teach ing  s e ss io n  and alm ost h a l f  of a s e c 
ond) .

9. The c h i ld re n  were exposed to  the SMP card work only twice a 
week, while they were taught through the Greek teaching  p ro 
gramme fo r  four times a week.

Column Diagrams

In  an e f f o r t  to  c l a r i f y  and d e p ic t  the re se a rc h  findirogs, as  
they appeared in  the p u p i ls '  a t ta in m en t t e s t s ,  bar c h a r ts  were 
produced ( a l l  these  c h a r ts  a re  p resen ted  in  chap ter  IV). In  a l l  
diagrams, excepting P i l ,  the h o r iz o n ta l  a x is  p re se n ts  the s e r i a l  
number of the SMP assessm ent t e s t  ex e rc ise s  on the  f i r s t  sec 
t io n ,  while the v e r t i c a l ,  the success r a te  of c h i ld re n  in  the  
corresponding e x e rc ise s .  In  diagram P i l ,  the h o r iz o n ta l  a x is  
d e p ic ts  the th ree  t e s t s ,  while the v e r t i c a l  one the success p e r 
centage of each one of the th re e  schools in  the  corresponding 
t e s t s .

Considering the l im i ta t io n s  of the p re se n t  re se a rc h ,  the r e s u l t s  
d ep ic ted  in  the column diagrams do no t o f fe r  a c le a r  s t a t i s t i c a l  
p ic tu re  of the c h i ld re n s '  p ro g ress ,  the  d i f f i c u l t i e s  they  en
countered and the reasons causing them. They simply suggest the 
to p ic s  the c h i ld re n  grasped f u l ly ,  p a r t l y  or vaguely, the sub
j e c t s  th a t  boys or g i r l s  appeared more competent a t ,  and the 
g enera l  p rog ress  made by the ch ild ren . The f a c t s  th a t  the s tudy 
of these  f ig u re s  y ie ld  o f fe r  im p lica t io n s  tha.t could prove h e lp 
fu l  in  case a la r g e - s c a le  re sea rch  were ventured. This new r e 
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search , th e re fo re ,  could be based on the f in d in g s  of the  p re sen t  
stuidy and could be conducted only a f t e r  the weak p o in ts  of the 
p r o je c t  i t s e l f  or the  p rocess  of i t s  a p p l ic a t io n  were co rrec ted .

1. The sixteen most difficult questions experienced by 
boys/girls.

a. 41st school.

À p a r a l l e l  examination of PI and P2, w ith  re fe ren ce  to  the top 
ic s  covered by the  s ix te e n  ques tions ,  s m g e s t s  th a t :

i .  th e re  were c e r t a in  to p ic s  which both  g i r l s  and boys found 
most d i f f i c u l t .  These to p ic s  were: s u b tr a c t io n ,  money, f r a c 
t io n s ,  and to  a l e s s e r  degree time, problem so lv ing  and angles.

i i .  the boys' m istakes p resen ted  more v a r i e ty  ( they  occurred in  
more to p ic s ) ,  while g i r l s  seemed to " p e r s i s t "  in  c e r t a in  sub
j e c t s  ex cess iv e ly  (e .g .  s u b tra c t io n ,  money).

l i i .  the g i r l s  succeeded a maximum score (100%) in  two only of 
the s ix te e n  most d i f f i c u l t  ex e rc ise s  fo r  boys, while the boys in  
the corresponding s ix te e n  most d i f f i c u l t  e x e rc ise s  fo r  g i r l s  
scored 100% in  s ix  of the  s ix te e n  ex e rc ise s .

I V .  even in  th ese  s ix te e n  most d i f f i c u l t  e x e rc ise s  fo r  
b o y s /g i r l s  the success percentage dropped lower than  50% in  two 
of the s ix te e n  e x e rc ise s  only, both  in  the case of boys and 
g i r l s .

b. Aghia Triada school.

À comparative s tu iy  of c h a r ts  P3 and P4 suggests  th a t  here a lso  
the to p ic s  which p resen ted  most d i f f i c u l t i e s  to  b o y s /g i r l s  were 
common. The to p ic s  were: f r a c t io n s ,  t e n s - u n i t s ,  s u b tr a c t io n  and 
to  a l e s s e r  degree, money and turn . Also, as was the  case of the
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41st school, the e x e rc ise s  on money and s u b tr a c t io n  p resen ted  
d i f f i c u l t i e s ,  only here a th i rd  to p ic  emerged th a t  of te n s -  
u n i t s .  In  f a c t ,  a p a r a l l e l  s tudy of the f ig u re s  suggests  th a t :

i .  while on f r a c t io n s  and s u b tra c t io n  g i r l s  and boys experienced 
the same d i f f i c u l t i e s ,  the t e n s - u n i t s  to p ic  was twice as  d i f f i 
c u l t  fo r  g i r l s .

i i .  the achievement le v e l  in  the s ix te e n  most d i f f i c u l t  exer
c i s e s  fo r  boys as  w ell a s  g i r l s  was s im i la r ly  low fo r  boys and 
g i r l s  except fo r  two ex e rc ise s  in  P3 (numbers 19 and 10, where 
the success r a t e  of boys m s  50 and 57,1% r e s p e c t iv e ly ,  while 
the corresponding sco res  of g i r l s  were 87,5% and 87,5%) and two 
in  P4 (numbers 33 and 57, where g i r l s  scored 37,5 and 50% and 
boys 85,7 and 100% re s p e c t iv e ly ) .

i i i .  the success r a t e  dropped below 50% in  four ex e rc ise s  in  
the case of both  boys and g i r l s .

c 9th school.

The f ig u re s  in  bar c h a r ts  P5 and P6 in d ic a te  th a t  boys and g i r l s  
encountered common d i f f i c u l t i e s  in  f r a c t io n s  and s u b tr a c t io n  and 
l e s s  o f te n  in  money and d iv is io n .  From the  c h a r ts  i t  becomes 
obvious th a t :

1 . boys made more f req u en t m istakes in  the e x e rc ise s  on f r a c 
t io n s  while g i r l s  in  the ones on su b tra c t io n .

i i .  in  most of the s ix te e n  most d i f f i c u l t  e x e rc is e s  for boys 
the success r a t e s  of g i r l s  were eq ua lly  low -  indeed in  e ig h t  of 
the s ix te e n  e x e rc ise s  they  were lower - bu t in  four they  were 
not only h igher  but reached 100% success. In  every  one of the 
s ix te e n  most d i f f i c u l t  ex e rc ise s  fo r  g i r l s ,  boys scored very 
high ( in  f a c t ,  in  th re e  of the e x e rc ise s  they were 100% success
f u l ) .
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i i i .  in  the case of boys only in  one of the s ix te e n  ex e rc ise s  
the success r a te  dropped below 50%, while in  the case of g i r l s  
in  a l l  e x e rc ise s ,  except fo r two, i t  m s  below 50%; f u r th e r 
more, in  two ques tions  the r a te  dropped to  0%.

All s ix  c h a r ts  on the s ix te e n  most d i f f i c u l t  ques tions  for 
b o y s /g i r l s  in  the  th re e  schools of the re se a rc h  show c e r t a in  
tre n d s  ;

i .  C e r ta in  to p ic s  proved more d i f f i c u l t  to  the m ajo r i ty  of the 
ch ild ren . The most d i f f i c u l t  of these  were s u b tr a c t io n  and 
f r a c t io n s .  C h a r a c t e r i s t i c a l l y ,  the very  same to p ic s  confused 
the  c h i ld re n  when they  were completing the cards on them. I t  
could be claimed, th e re fo re ,  th a t  the v a r io u s  terms used for 
su b tr a c t io n  -  take away, s u b tr a c t ,  the d i f f e re n c e  of, . . . f r o m . . .  
- a s  w ell as  the d i f f e r e n t  d e p ic t io n s  of the o p era tio n  -  c o r re 
spondence, v e rb a l  and numerical s^unbolisms - puzzled r a th e r  than 
helped the ch ild ren .

1 1 . As f a r  as  the  f r a c t io n s  were concerned, d i f f i c u l t i e s  stemmed 
mostly when the f r a c t io n  was g iven p i c t o r i a l l y ,

e .g . and i t s  num erical symbol m s  asked, 1/4. S im ila r ly ,
th e re  were d i f f i c u l t i e s  in  the a d d i t io n  of common denominator 
f r a c t io n s ,  where c h i ld re n  added not only the nom inators, but 
a l s o  the denominators.

i i i .  Money a lso  caused se v e ra l  d i f f i c u l t i e s  mainly due to  the 
fa c t  th a t  coins had no t y e t  been r e la te d  to  the value they rep 
re sen ted ,  bu t were taken fo r  sep a ra te  o b jec ts .  Thus, when asked 
to  take two " e q u im le n t"  s e t s  of co ins they  would take two s e ts  
which had the  same number of coins re g a rd le s s  of the value they 
rep resen ted  (e .g . two f iv e  drachma coins-two two-drachma co ins) .

iv . F in a l ly ,  in  the  9 th  school only, c h i ld re n  experienced d i f 
f i c u l t i e s  in  comprehending and r e l a t in g  tens  to  u n i t s .  Tens 
were t r e a te d  e x a c t ly  a s  u n i t s  and no t as  s e t s  of u n i t s .  This
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d i f f i c u l t y  the c h i ld re n  faced r e s u l te d  in  some consequent prob
lems in  number o p e ra t io n s ,  measurements e tc .

2. The common most difficult exercises experienced by 
boys/girls.

The f ig u re s  of bar c h a r ts  P7 and P8 show th a t  from the seven 
most d i f f i c u l t  e x e rc ise s  experienced by boys, th re e  were on 
money (namely 43% of the t o t a l  number of e x e rc is e s ) ,  while four 
of the common most d i f f i c u l t  ones fo r  g i r l s ,  one was on coins 
(25%) and two (50%) on su b tra c t io n .  Also, in  the  p a r t i c u l a r  ex
e r c i s e s ,  the Aghia Triada boys scored the lowest r a t e s  except 
fo r  two of the q u e s tio n s ,  while the 9 th  school boys achieved the 
h ig h es t  r a t e s  in  four of the seven questions . In  the  case of 
g i r l s ,  the  lowest r a t e s  can be observed in  the 9 th  school, while 
in  a l l  ques tio n s  the h ig h es t  sco res  were achieved in  the 41st 
school.

The c h a r ts  do no t supply f a c t s  th a t  could lead to  g en e ra l  con
c lu s io n s  on b o y s /g i r l s '  achievement le v e ls .  We could, however, 
claim w ith  a f a i r  chance to  be accu ra te  - cons ide ring  the s iz e  
of the sample -  t h a t  :

a. the 9 th  school g i r l s  seemed to  encounter - a t  l e a s t  in  the 
common most d i f f i c u l t  to p ic s  - the most d i f f i c u l t i e s  bo th  in  r e 
l a t i o n  to  the boys of the  same school and to  the g i r l s  of the 
o ther two schools.

b. the r e s u l t s  of the  c h a r ts  do no t o f fe r  s p e c i f i c  conclusions 
a s  to  the  d i f f e r e n c e s  of mathematical performance between boys 
and g i r l s .  I t  could not be claimed th a t  g i r l s  do b e t t e r  than 
boys in  Mathematics. m a t  could be d e f i n i t e l y  argued, though, 
i s  th a t  c e r t a in  broad s o c ia l  a t t i t u d e s  a re  d i r e c t l y  linked  to 
c h i ld r e n 's  m athem atical performance.

c. the d i f f i c u l t i e s  th a t  a l l  c h i ld re n  faced in  c e r t a i n  su b -c a t 
egories  may have been due to  the f a c t  th a t  the p a r t i c u l a r  to p ic s
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were d i f f i c u l t  demanding a more advanced le v e l  of d e v e l
opment on the c h i ld r e n 's  p a r t .  They might, however, have been 
the r e s u l t  of the  teaching  scheme through which the c h ild re n  
were in troduced to  these  su b jec ts .

Based on the above f a c t s  a new ev a lu a t io n  of the sy llab u s  of 
Mathematics and the SMP m a te r ia l  could be attem pted  in  fu tu re  
s tu d ie s .

3 The common unanswered exercises by boys/girls.

The f i r s t  c h a r a c t e r i s t i c  a c lose  examination of the f ig u re s  of 
bar c h a r ts  P9 and PIO y ie ld s  i s  th a t  g i r l s  l e f t  more questions  
unanswered than boys. No p e n a l ty  was s e t  fo r  in c o r re c t  r e 
sponses ( i . e .  s u b tr a c t io n  of p a r t  of the mark), n e v e r th e le s s ,  
q u ite  a few q ues tions  were not responded to. E s p e c ia l ly  g i r l s  
seemed determined to  omit a q ues tion  in s tead  of r isk in g  an e r ro 
neous response. The 41st school g i r l s ,  however, l e f t  very few 
unanswered ques tions  in  c o n tra s t  to  the  boys of the  same school, 
who a t  times l e f t  more unanswered ques tions  than  the boys of the 
o ther  two schools.

The common unanswered questions  aga in  r e fe r r e d  mostly to  f r a c 
t io n s  in  the case of boys and s u b tra c t io n  and te n s - u n i t s  in  the 
case of g i r l s .  Also among the common unanswered ques tions  by 
boys and g i r l s  th e re  was one on money. The f a c t s  fu rn ished  by 
diagrams P9 and PIO, th e re fo re ,  confirm the view formed by the 
da ta  of the p rev ious  c h a r ts  (P1-P8) th a t  the p a r t i c u l a r  to p ic s  
d e f i n i t e l y  caused d i f f i c u l t i e s  to  bo th  boys and g i r l s  of a l l  
th ree  schools.

4. The pupils* progress over the year.

In  chapter IV and befo re  the p r e s e n ta t io n  of the  f in d in g s ,  some 
c l a r i f i c a t i o n s  were o ffe red  concerning the s iz e  and pecu
l i a r i t i e s  of the sample. C e r ta in  re fe ren ces  to  the time of com
p le t io n  and the con ten t of the th re e  t e s t s  ( the  r e s u l t s  of which
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appear in  diagram P i l ) ,  a s  w ell as  the c h i ld r e n 's  p ro g ress  d u r 
ing the re sea rch  were a l s o  made. Taking a l l  the above in to  con
s id e r a t io n  as  w ell as  the  p re s e n ta t io n  of the f in d in g s  in  chap
t e r  IV and befo re  we d isc u ss  the d a ta  of the c h a r ts  i t  might
prove u se fu l  to  p o in t  out.
a. The p rog ress  achieved by the 9 th  school c h i ld re n  was more 
s ig n i f i c a n t  than  the one p resen ted  on the  c h a r t s ,  s in ce  t h e i r  
a c tu a l  performance in  the f i r s t  t e s t  was lower than  what the 
c h a r t  suggests .

b. I f  the c h i ld re n  of the  Aghia Triada and P h in ikas  schools 
were more, the u sua l number fo r  any Greek c la s s ,  th a t  i s ,  the 
r e s u l t s  might have been d i f f e r e n t .

c. I f  the number of g i r l s  in  the two schools  (41st and 9th) d id
not d e v ia te  so markedly from the number of boys ag a in  r e s u l t s
might have been d i f f e r e n t .

d. The h igh  performance a c h ild  achieved in  the second t e s t  
( i . e . ,  90%) could have been the r e s u l t  of the l im ite d  m a te r ia l  
he ha.d covered.

e. The c h i ld r e n 's  performance in  the th i rd  t e s t  might have been 
in fluenced  by the  f a c t  th a t  they  were completing the t e s t  while 
t h e i r  peers  were working on the cards. This might have a f fe c te d  
them e i th e r  p o s i t i v e ly  - they might have been a s s i s t e d  by t h e i r  
peers  -  or n e g a t iv e ly  -  the  c la s s  a c t i v i t y  might have a t t r a c t e d  
t h e i r  a t t e n t i o n  and delayed them.

f. I f  a time l im i t  had been s e t  fo r  the completion of the t e s t s  
and i t  had been continuous, w ith  no d i s ru p t io n s ,  th a t  i s ,  then  
se v e ra l  of the c h i ld re n  would d e f i n i t e l y  have had time to  answer 
a l l  the  qu es tio n s ,  bu t a number of c h i ld re n  would not and thus ,  
the success r a t e ,  due to  the la rg e  number of unanswered ques
t io n s  would have dropped.

g. The second and th i r d  t e s t  ques tions  were the  same or s im i la r  
to  the card su b je c ts  a s  they had been covered and p resen ted  by
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SHE'. The sy llab u s  they conta ined , however, wa.s the same as  the 
one covered by the Greek book of Mathematics and through the 
Greek teaching  method. Of course, a p a r t  from the in form ation  
in d ica ted  above, th e re  were p o s s ib ly  a d d i t io n a l  f a c to r s  a f f e c t 
ing the c h i ld r e n 's  performance th a t  cannot be accounted fo r. 
Among these  f a c to r s  might be rep o rted ,  fo r  example, the 
t e a c h e r 's  e f f i c ie n c y  and in f lu en ce  on p u p i ls ,  the  c h i ld r e n 's  in 
fluence  on one an o th e r ,  a s  w ell a s  the school environment and 
the pe r io d s  of te a c h e rs '  and p u p i l s '  absences.

N everthe less , d e s p i te  a l l  the above as  w ell as  the very  d e c is iv e  
fa c to r  of the p a r t i c u l a r l y  small sample ( f o r ty  n ine c h i ld re n  in  
a l l ) ,  i t  i s  tempting to  o f fe r  s e v e ra l  b r ie f  comments on genera l  
trends  w itnessed in  the t e s t  r e s u l t s .  According to  diagram PI;

a. The 41st school c h i ld re n ,  compared to  the  r e s t  of the sam
p le ,  exh ib ited  a t  the begiiming of the school year a much h igher
competence lev e l .  They re ta in e d  the d i f f e re n c e  to  the end of
the re sea rch , only th a t  i t  diminished.

b. From the beginning to  the end of the school year the Aghia
Triada school c h i ld re n  showed the lowest performance in  a l l  
th re e  t e s t s .  This d i f f e r e n c e ,  however, g ra d u a l ly  decreased  and 
tended to  reach, p a r t i c u l a r l y  in  the th i rd  t e s t ,  the  9 th  school 
c h i ld r e n 's  performance.

c. The Aghia Triada school c h i ld re n  ex h ib i ted  the most p ro 
nounced p ro g ress ,  n e v e r th e le s s  t h e i r  success r a t e  in  the f in a l  
t e s t  was i n f e r io r  to  the r a t e s  achieved by the 41st school c h i l 
dren  in  the f i r s t .

P o in ts  a. and b. above dem onstrate th a t  d e s p i te  the  d e f i n i t e  
p rogress  the c h i ld re n  of both  the 9 th  and Aghia T riada schools 
achieved the o r ig in a l  balance of the th ree  schools  was held  s t a 
b le  to  the end. Thus, the 41st school m aintained t h e i r  p o s i t iv e  
r e s u l t s  followed by the  9 th  and the  Aghia T riada  schools. The 
p o te n t i a l  a s s o c ia t io n  between the c h i ld r e n 's  home background and 
th e i r  academic performance i s  hard no t to be n o t i c e d .62
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From a. , b. and c. above and considering  the ex p lana tions  about 
the sample and the cond it io n s  under which the re se a rc h  was con
ducted i t  becomes obvious th a t  the p u p i ls  in  a l l  th re e  schools 
p r o f i t e d  from the  a p p l ic a t io n  of SHE', the  p ro g ress  of the  9 th  
and Aghia Triada p u p i ls  being the most s t r ik in g .  N a tu ra l ly ,  i t  
could not be claimed th a t  t h i s  p rog ress  was the  r e s u l t  of the 
a p p l ic a t io n  of SMP only, s ince  the c h i ld re n  were s im ultaneously  
taugh t through the Greek teaching  method fo r  four hours a week 
(as opposed to  the two of SMP in s t r u c t io n ) .  On the o ther  hand, 
the Greek teaching system could not p o ss ib ly  claim the f u l l  
c r e d i t  fo r  the c h i ld r e n 's  p ro g ress ,  s ince  the same method ap
p l ie d  by d i f f e r e n t  te ach e rs  during the c h i ld r e n 's  f i r s t  year a t  
school had brought about the p a r t i c u la r  d i f f e r e n c e s  among the 
th re e  a rea  schools. At the beginning of the  re se a rc h  the d i f 
fe rence  of a t ta in m en t le v e ls  between the two schools  -  working 
and r u r a l  a rea  - bu t mainly between these  two schools  and the  
urban a rea  school were s ig n i f i c a n t .  N a tu ra l ly ,  then, we might 
claim  th a t  even a small p o r t io n  of the c r e d i t  fo r  the c h i ld r e n 's  
p rog ress  r i g h t l y  goes to  the a p p l ic a t io n  of SME' in  the th re e  
schools.

The d isc u s s io n  so f a r  has shown th a t  the a p p l i c a t io n  of SMP, 
even in  t h i s  small s c a le  re sea rch , faced q u ite  a number of p rob
lems. The Greek educa tio n a l system, c e n tra l iz e d  as  i t  i s  , does 
not a llow  fo r  r a d ic a l  or even moderate changes. On the o ther  
hand, even i f  the a p p l ic a t io n  of an in d iv id u a l iz e d  programme, 
l ik e  SHE* might e n r ic h  Mathematics teach ing , i t  c e r t a in ly  does 
not solve such problems l ik e  sy llab u s  development, teaching  
methods or work procedure in  Mathematics. Moreover, i n  i t s  p r e 
sen t form SMP could no t be ap p lied  in  every school of the coun
try .

In  chap ter V a nimbier of problems were d esc rib ed , problems which 
emerged during the a p p l ic a t io n  of SMP and o r ig in a te d  in  the pe
c u l i a r i t i e s  of the Greek school as  w ell as  the system th a t  de
f in e s  and a c t iv a te s  t h i s  f i e ld .  The im pressions and re a c t io n s  
of p a re n ts ,  te ach ers  and c h i ld re n  in  r e l a t io n  to  the a p p l ic a t io n  
of the programme in  t h e i r  school fo r  a year were repo rted . A
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d isc u s s io n  on the f in d in g s  of the re sea rch  was made and i t  
y ie ld ed  se v e ra l  u se fu l  h i n t s  as  to the n e c e s s i ty  of a r e -e v a lu a 
t io n  of the teach ing  m a te r ia l .  A p r o f i l e  of the c h i ld r e n 's  
p ro g ress  in  the course of the re sea rch  I'Ta.s formed and se v e ra l  
views regarding the  t e n t a t i v e  method of the  a p p l ic a t io n  of an 
in d iv id u a l iz e d  p r o je c t  l i k e  SUP in  the d i f f e r e n t  schools  of 
Greece were shaped and expressed.

Chapter VI which fo llow s w i l l  con ta in  a b r ie f  account of the 
f i e ld  work, the a n a ly s is  of the r e s u l t s ,  a d isc u s s io n  of prob
lems a s so c ia te d  w ith  SHE* and suggestions  fo r  f u r th e r  research .
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MOTES

L. There e re  only meagre p o s s i b i l i t i e s  fo r  a c h i ld  to  rep ea t a
c la s s ,  when a. h i s  a t tendance  has been most i n s u f f i c i e n t ,
b. h is  competence le v e l  i s  extremely low, so th a t  he faces 
g re a t  d i f f i c u l t i e s  in  keeping up w ith  the  r e s t  of the  c la s s  
and h is  p a re n ts  and teacher agree t h a t  the c h i ld  should 
rep ea t the c la s s .

2. The aim of the p re se n t  s tudy i s  not to  suggest a change of 
the v a l id  educa tiona l  system, but r a th e r  to  propose a 
change in s id e  the e x is t in g  system. As fa r  as  the bu ild ing  
f a c i l i t i e s  a re  concerned, they  a re  taken fo r  g ran ted  as  
they  a re  not l i k e l y  to  change fo r  many years  to  come, so as  
to  s u i t  the needs of an in d iv id u a l iz e d  teach ing  approach.

3 By the term in d iv id u a l iz e d  programme we r e f e r  to  only one
area  of the  school curriculum , namely Mathematics. The
r e s t  of the school programme, th e re fo re ,  would continue
Hindistracted, based as  i t  i s  on a te a c h e r -d i r e c te d ,  c la s s  
in s t ru c t io n .

4. See Geoffrey Howson, C r i s t in e  Katee, and Jeremy K i lp a t r ic k ,  
iSïirriciiluM  I^erelop^en t in  iistheM aèics.. (Cambridge Univ. 
P ress ,  1981), p. 11.

5. See chapter I I ,  p . 20-28.
6 . See chapter  I I ,  p . 62.
7. Norman Kirby, P ersonal V elues in  P r im r r  F d u cetien  

(London, Harper and Row), p. 90-94.
8 . For a d e s c r ip t io n  of the school b u ild in g  and classroom, see 

appendix A.
9. The school b u i ld in g s  under c o n s tru c t io n  now a re  t o t a l l y  

d i f f e r e n t ,  p le a sa n t- lo o k in g  and so designed as  to  respond 
to  a new lo g ic .  N everthe less , the demands fo r  school 
accommodation a re  so u rgen t and the old school b u i ld in g s  in  
the  urban c e n tre s  so numerous, th a t  the  e x is t in g  cond it ions  
a re  not l i k e l y  to  change in  the near fu tu re .

10. Ve might claim  th a t  the new Mathematics sy lla b u s  i s  s t i l l  
a t  an experim ental s tage .

11. By new scheme we mean teaching  m a te r ia l  o th e r  than  the 
Mathematics books in  use a t  p resen t.
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12. See Geoffrey Howson e t  e l . ,  p. ?.
13. Paul H urst, "Some Issues  in  Improving the Q u a li ty  of

Education,"  £duc.at2orr 17, No. 2, (June 1981),
p p .183-185.

14. Educated p a re n ts  might r e a c t  from fe a r  th a t  through t h i s  
method t h e i r  c h i ld re n  a re  not l i k e l y  to  a t t a i n  the high 
s tandards  requ ired  fo r  t h e i r  en trance  to  the U n ivers ity .
On the  o ther  hand, p a re n ts  belonging to  the working c la s s  
might reac t  th ink ing  th a t  the proposed method would broaden 
the gap between c la s se s  and t h e i r  ch i ld re n ,  a t  a
d isadvantage to  begin  w ith, w i l l  be g iven  fewer chances to
surpass  t h e i r  le a rn in g  d i f f i c u l t i e s .

15. For r e l a t iv e  suggestions  see ch. V, p p .252-270.
16. See Maurice Gibbons, I n d iv id m lis e d  In s tr u c tio n s  : A 

P o so r ip tiv s  A r js iy s is  (New York, Teachers ' College P ress ,  
Columbia Univ., 1971), p. 16.

17. See ch. I I ,  p . 31-42.
18. See Maurice Gibbons, p. 23.
19. C olin  R ichards, C urricu iun  C on sisten cy: //e¥  d ir e c tio n s  in  

P r im r y  F ducetion  (Sussex, The Falmer P re ss ,  1984), p. 48.
20. Teaching m a te r ia l  i s  not a v a i la b le ,  a t  p re se n t  anyway, in  

the Greek market. This does not imply th a t  th e re  a re  no 
people who a re  in te r e s t e d  and w il l in g  to  d es ig n  such 
m a te r ia l ,  n e v e r th e le s s ,  th e re  i s  no demand fo r  such a 
th in g ,  s ince  the  educa tiona l system has ali-Tays obliged a l l  
schools to employ the same manual which i s  supp lied  f re e  by 
the M in is try  of Education. The des ign  and w r i t in g  of the 
book i s  the work of groups of ex p er ts  who a re  chosen and 
appointed by the M in is try  a f t e r  c e r t a in  formal procedures.

21. In te g ra te d  day i s  a school day organized in  such a. way 
th a t  i t  a llow s fo r  a number of d i f f e r e n t  a c t i v i t i e s  going 
on a t  the same time in  the classroom.

22. Curriculum i s  t o t a l l y  c o n s is te n t ,  th a t  i s  a l l  p u p i ls  of the 
same age a t te n d  the same c la s s ,  a re  in troduced  to  ex ac tly  
the same curricu lum  elements. There i s  a uniform 
curriculum , a uniform sy llab u s  and, more or l e s s ,  a uniform 
teaching  approach.
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23. The p o l i t i c a l  s i t u a t i o n  in  Greece i s  u s u a l ly  u n s ta b le ,  
thus ,  i t  i s  common p r a c t ic e  of the p o l i t i c a l  p a r ty  
governing to  enforce the laws and changes i t  wishes to  
in tro d u c e ,  so th a t  i t s  successor p a r ty  could no t cancel a 
d e c is io n  a l re a d y  adopted by the  whole country.

24. See in  T .E .S . ,  20 May 1988, "The Glue of Schools; Geoff 
Southworth on the ' ^fhole' Primary School," a review of the 
book l^ e r s ta n d in o  th e  P r im r y  School a s  an O rganisa tion . 
soon to  be published  by C a sse ll .  In  the a r t i c l e ,  the new 
tre n d s  and the new vocabulary  c rea ted  s ince  1980 a re  
d iscu ssed :  "the primary school curriculum  should be 
co n tin u o u s hxA te ach e rs  should s t r i v e  fo r  c o n s is te n c y  
t h a t  work work of the c h i ld re n  and the  s c h o o l 's  curriculum  
become coherent. . . "

25. See Schools Council, llix e d  A b i l i t y  Teaching in
lia th e m  t ic s ,  ( L ond on, E'l/ans / Ma thuen Educe. 11 ona1,1977),
p. 81.

26. Education  in  Greece i s  f re e  a t  a l l  s tages .  This means th a t  
the M in is try  of Education, a t  the beginning of the  school 
year d i s t r i b u t e s  to  each p u p il  and s tu d en t the  books of a l l  
s u b je c ts .  These books a re  no t borrowed but g iven  to  the 
p u p i l s  and s tu d en ts  to  keep fo r  t h e i r  o^m. Enormous 
amounts of money, th e re fo re ,  a re  spent by the  M in is try  each 
year in  order to  provide a l l  s tu d en ts  of the country  w ith  
the  a p p ro p r ia te  teaching  m a te r ia l .

27. At tim es, i f  a teacher  has not had enough time to  wind up a 
s u b je c t  in  one teaching  hour or judges th a t  a newly 
in troduced  concept re q u ire s  f u r th e r  p r a c t ic e  on the 
c h i l d r e n 's  p a r t ,  she may decide to  continue w ith  the  same 
s u b je c t  a t  the expense of p a r t  or the  whole next teach ing  
s e s s io n ,  d is re g a rd in g  the t im e tab le .  C hild ren , however, 
a re  never perm itted  to  con tinue, i f  so need or wish, an 
a c t i v i t y  they  have s ta r te d  on the prev ious h o u r 's  to p ic .

28. Today, w ith  the emergence of the  va r io u s  means of 
communication, of t e l e v i s io n  in  p a r t i c u l a r ,  and w ith  the 
s in c e re  e f f o r t  made (new bus, p lane or ship  l i n e s ,  
telecom m unication, easy access  to  the  n e a re s t  urban 
c e n t r e s )  these  d i f f e re n c e s  tend to  d isappear.
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29. For an account of the development of education  in  Enilarui
and in  Greece, see ch. I I .

30. The word " fo re ign"  r e f e r s  to  any iim ovation , not
n e c e s s a r i ly  to  SMP.

31. Norman Kirby, Parsons I  Values in  Prim s r y  Fduost io n  
(London, Harper & Row, 1981), p. 36.

32. For a more d e ta i l e d  d e s c r ip t io n  of the  s t r u c tu r e  of the 
curriculum  ami the school day, see pp. 206-211 in  the same 
chap ter  and ch. I l l ,  p . 81.

33. For re le v a n t  re sea rch ,  see Olive Banlcs, The S o c io lo g y  o f  
S d u ca tio n  (London, B.T. B a tsfo rd ,  1976).

34. Of course, i t  i s  always p o s s ib le  th a t  low a t t a i n e r s  being 
allowed by the  teach ing  system to  p rog ress  a t  t h e i r  own 
time may r e s t  on a very  slow pace of work.

35. For more d e t a i l s  on the fu n c tio n  of these  schoo ls , see app. 
À, p p .x i i i - x v .

36. T̂ fo or th re e  teach e rs  a re  u s u a l ly  a l lo c a te d  to these
schools.

37. Olive Banlcs, The S o c io lo g y  o f  Sducaiion , p. 75.
38. See ch. IV, the  c h i ld r e n 's  iquestionnaires and the bar 

c h a r ts  on t h e i r  p rogress .
39. We do not r e f e r  to  the group of slow le a rn e rs  in  the  c la s s  

who, anyway, d id  not use the cards. Suggestions fo r  these  
c h i ld re n  a re  o ffe red  in  the appendix A, p p . l i i i - l v .

40. See Martini Denscombe, "Keeping 'em Q uiet; The S ig n if ican ce  
of Noise fo r  the P r a c t ic a l  A c t iv i ty  of Teaching," in  P e te r  
Woods ( e d . ) .  Teacher S tr a te g ie s  {London, Groom Helm, 1980), 
p. 63.

41. See Sidney T ie d t , T ea ch ii^  th e  P issdvientaged C h ild  
(London, Oxford Univ. P ress ,  1968), p. 181.

42. See N ev il le  B ennett,  Charles Desforges, Ann Cockburn, and 
B etty  Wilkinson, The Û u o lity  o f  P a p ils  L earn ing  E xperience  
(London, Lawrence Erlbaun A ssoc ia tes ,  1984), p. 51.

43. N uffie ld  Prim ary Mathematics, fo r  example, have not 
produced any p u p i l s '  m a te r ia ls  a t  primary le v e l ,  bu t they 
have only prepared  te a c h e rs ' gu ides, where the  s t r e s s  i s  on 
how to  l e a rn ,  not what to teach.

44. See ch. IV, pp. 147-159.
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45. E rnest Choe.t, th e m  t i c s  end  th e  P r im r y  School tiir r ic u lim  
(Winston-NFER, 1980), p. 54.

46. Ib id .
47. Schools Council, Ihxeyd A b i l i t y  Teschirjg in  Ih  th e m  tic s .. 

p . 93.
48. For the p a r t i c u l a r  cards, see appendix C.
49. Provided, of course, th a t  the ones they  complete cover the 

p re sc r ib ed  curriculum .
50. See appendix À, pp. x x x v i i -x x x v i i i ,  x l v i i i - l i .
51. In  the w orksheets, however, which they  worked during  the 

th i r d  term, they  simply adored the cards th a t  asked them to 
colour shapes.

52. Not only SMP' 7-13 fo r  th a t  m a tte r ,  bu t any in d iv id u a l iz e d  
programme.

53. The teacher  i s  normally informed of the c h i ld r e n 's  fam ily 
and s o c ia l  background and the s p e c i a l i s t  should possess  the 
knowledge of le a rn in g  processes.

54. I t  i s  c h a r a c t e r i s t i c ,  fo r  example, what one of the f iv e  
slow le a rn e rs  r e p l ie d  to  our e f f o r t s  to  persuade him to 
work on the cards on money; "I know how to count money.
My fa th e r  takes  me w ith  him and we s e l l  the goods to g e th e r  
and i t ' s  me who does the counting. So, I d o n 't  need your 
c a r d s ! "

55. N a tu ra l ly ,  the  a p p l ic a t io n  of t h i s  p a r t i c u l a r  suggestion  
should be conducted a t  th re e  s tages  ( p r e - p i lo t ,  p i l o t ,  main 
study) befo re  dec id ing  i t s  f in a l  and uniform a p p l ic a t io n .

56. The second c la s s  Mathematics Book, fo r  example, c o n s is ts  of 
two volumes, the  f i r s t  of which con ta ins  152 pages and the 
second 150, so the  t o t a l  number of pages fo r  each ch ild  i s  
304.

57. The book, l ik e  the  SMP cards , d e p ic ts  very  simple appara tus  
-  u n i f ix ,  f l a t  and s o l id  shapes, cups, ju g s ,  b rushes , 
p e n c i l s  - in  such a v iv id  %fay th a t  the te x t  can o f te n  be 
avoided. The p ic tu r e s  make the page simple, p le a s a n t ,  more 
" l ig h t"  concerning the mathematical con ten t and a t  the same 
time they avoid the long, exp lanatory  te x t  which can cause 
d i f f i c u l t i e s  in  reading and understanding.
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58. Four p u p i ls  of the  9 th  school and a boy and a g i r l  from the 
41st school had no t taken  the t e s t  fo r  reasons explained a t  
an o th e r  p o in t  in  t h i s  th e s is .

59. General were the  t e s t s  th a t  were common fo r  a l l  ch ild ren . 
In  the  course of the  re sea rch  c h i ld re n  were g iven 
supplementary t e s t s  based on the m a te r ia l  th a t  each ch ild  
had covered up to  the p a r t i c u la r  moment and thus were not 
the same fo r  a l l  ch i ld re n .

60. For samples of the th re e  t e s t s ,  see appendix C.
61. The cards  in  q u es tio n  a re  2-5, 2-6, and 2-9 fo r  su b tr a c t io n  

and 6-2 and 6-6 fo r  coins.
62. il.L. C ornelius  and D. Cockburn, " In f luences  on Pup il 

Performance, " E d u c e tio n s i P escerch  .. 21, No. 1 (1978), pp. 
48-53.
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CHAPTER YI 

C o n c lu s io n



The p resen t  re sea rch  was focused upon an ex p lo ra t io n  of apply ing  
in  the Greek primary school and under the e x is t in g  fu n c t io n a l  
and b u ild in g  c o n d it io n s ,  an in d iv id u a l iz e d  scheme of work, 
namely StIP 7-13, which a t  the time the  re sea rch  was decided upon 
(1982) was p o ss ib ly  one of the most popular Mathematics teach ing  
programmes in  use in  E ng lish  primary and middle schools . I t  was 
hoped th a t  the  in v e s t ig a t io n  would rev ea l the children* s aca 
demic, s o c ia l  and persona l ga ins  from th e i r  p a r t i c ip a t i o n  in  the 
re sea rch ,  the re a c t io n s  of p a re n ts  and teach e rs  from the a t 
tempted innovation  and the d i f f i c u l t i e s  the re se a rc h  programme 
would e n t a i l .

In chap ter I I ,  a p a r a l l e l  examination of the ev o lu t io n  of p r i 
mary education  in  the l a s t  few years  in  bo th  England and Greece 
as  w ell a s  the development of the Mathematics curricu lum  and of 
Mathematics teaching  in  primary education  was explained and com
mented upon. This b r ie f  re p o r t  exposed the d i f f e r e n c e s  in  the 
ev o lu tio n  of prim ary education  between the two c o u n tr ie s .  Thus, 
in  England, a f t e r  the  Second World War, a con tinuously  in c r e a s 
ing i n t e r e s t  in  prim ary education  m atte rs  appeared o r ig in a t in g  
from the in flu en ce  exerted  by Developmental Psychology and ex
p ressed  through the appearance of c h i ld -c e n tre d  p h ilo so p h ies .  
The i n t e r e s t  in  prim ary education  reached i t s  peak a f t e r  the 
Plowden Report (1967), when ra d ic a l  changes were advocated in  
the primary se c to r .

On the co n tra ry  in  Greece, a t  the corresponding time, th in g s  r e 
mained almost s tagnan t.  The lack of p o l i t i c a l  s t a b i l i t y  d i 
r e c t ly  a f fe c te d  education. Every a ttem pt a t  innova tion  r e s u l te d  
in  re a c t io n s  th a t  a n n ih i la te d  any p o s i t iv e  r e s u l t s .  Every move 
forT'ja.rd attem pted by the p ro g ress iv e  fo rces  of the country  ^?as 
bound to  t r ig g e r  a d i r e c t ,  f irm  s tep  backwards on the  p a r t  of 
conservatism. I t  could be argued, th e re fo re ,  t h a t  up t i l l  1981 
no a c tu a l  change had taken  p lace  and primary educa tion  had 
h a rd ly  been a f f e c te d  by the modern, p ro g re s s iv e  th e o r ie s .  
Mathematics teaching  and the con ten t of Mathematics sy l la b u se s
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had bo th  remained the same fo r  many years .  The same concepts, 
s k i l l s ,  r u le s ,  a l i e n  to the c h i ld r e n 's  experiences and i r r e l e 
van t to  t h e i r  i n t e r e s t s ,  were p resen ted  in  a p ed an tic  % y , de- 
ma.nding s t e r i l e ,  r o te - le a rn in g  r a th e r  than  r e a l  comprehension. 
The teaching  method r e l i e d  h e a v ily  on c l a s s - in s t r u c t io n .  No a t 
tempt x-Tas made to  in troduce  group or in d iv id u a l iz e d  teach ing  
whatsoever, no re fe ren ce  to  the c h i ld r e n 's  p e rso n a l experiences  
or connection  to  everyday a c t i v i t i e s  or resources .

Only in  the very  recen t y ea rs ,  from 1981 ommrds, a d e f i n i t e  
move has been observed towards a more modern, p ro g ress iv e  p r i 
mary education. This innovative  tendency led  to  the  p u b l ic a t io n  
of new books of Mathematics, the content of which w s  based on 
"new Mathematics" and which p ro fessed  to  help  c h i ld re n  under
s tand  the \%rious mathematical concepts and acq u ire  the appro
p r i a t e  s k i l l s  through everyday a c t i v i t i e s .  D espite  the  good in 
te n t io n s ,  however, the teaching  method of Mathematics has not 
changed, perhaps because teach e rs  had no t been adequa te ly  
t ra in e d  or even had not been convinced of the n e c e s s i ty  of the 
change th a t  had occurred. Thus, c la s s  teaching  s t i l l  p r e v a i l s  
in  Greek c la s se s  and a l l  ch i ld re n  a re  obliged to  proceed a t  the 
same pace, re g a rd le s s  of t h e i r  a b i l i t i e s .  Group or in d iv id u a l 
ized teaching  remains a mere e x h o r ta t io n ,  a wish s t u l t i f i e d  in  
the  tea  che r ' s manua1.

This s tudy, s ta r t e d  in  1982, was d ic ta te d  by the  fo llow ing:
1. the  r e a l i z a t i o n  th a t  the Greek primary educa tion  had r e 
mained s t a t i c ,  a t ta c h e d  to  the t r a d i t i o n a l ,  knowledge-centred 
educa tio n a l  ph ilosophy, while o ther  c o u n tr ie s ,  England in  p a r 
t i c u l a r ,  had a lre a d y  passed from the s tage  of ev o lu t io n ,  of 
t e s t in g  the proposed changes, to  a period  of a s se s s in g  and 
an a ly s in g  r e s u l t s  w ith  a tendency to  achieve c e r t a in  "genera l" ,  
n a t io n a l ly  accepted approaches in  prim ary education.
2. a persona l i n t e r e s t  in  Mathematics, i t s  con ten t and te a c h 
ing in  the  primary school along w ith  a wish to  c o n tr ib u te  to the 
m odernization  of the  Greek Mathematics curriculum , so bad ly  
needed in  the f i e l d  of the  Greek primary school. This a ttem pt 
a t  in troduc ing  a p ro g ress iv e  scheme of work in  Mathematics in
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the  primary se c to r  took in to  c o n s id e ra t io n  two f a c to r s ;  a. the 
p a r t i c u l a r i t i e s  of the f i e l d  in  which the inno\% tion ims going 
to be in troduced , as  w ell a s  i t s  h i s to r y  and the p ro sp ec ts  fo r  
innovation  i t  allowed, b. the  da ta  o ffe red  by the  l i t e r a t u r e  on 
the s p e c i f i c  su b je c t :  The procedure having been followed in  a
s im i la r  a ttem pt a t  in iw rn tio n  in  a fo re ig n  country  or in  the 
country  where the  re sea rch  was being conducted; the  r e a c t io n s ,  
c r i t i c i s m  and/or o p p o s it io n s  i t  received  by i t s  opponents; the 
p r a c t i c a l  d i f f i c u l t i e s  i t  encountered; the  ad justm ents  on the 
o r ig in a l  idea, suggested and f i n a l l y ,  the new tendencies  c rea ted  
a f t e r  the a p p l ic a t io n  of the  change arid the ev a lu a t io n  of i t s  
r e s u l t s .  The above d a ta  marked the p rocess  of the  p re se n t  s tudy 
and a re  a l s o  being considered in  the  suggestions  made fo r  f u r 
th e r  re sea rch  or fo r  the  in t ro d u c t io n  of a s p e c i f ic  innovation .

In chap ter I I I ,  the procedure followed during the  a p p l ic a t io n  of 
the study and the reasons in f lu en c in g  or even d ic t a t i n g  the p a r 
t i c u l a r  procedure were described  and d iscussed .

O f f i c i a l  perm ission  had to  be g ran ted  by the M in is try  of Educa
t io n ,  which to  some degree d ic ta te d  what m.s accep tab le  and how 
the resea rch  could be c a r r ie d  out in  a numtier of schools.

The study was conducted in  th re e  s ta g e s ;  p r e - p i l o t ,  p i l o t  and 
main study w ith  a g radual in c rease  from s tage  to  s tage  of bo th  
the number of c h i ld re n  th a t  p a r t ic ip a te d  in  a nimbier of schools 
and the d u ra t io n  of the research . The g rad u a tio n  of the r e 
search  in  th re e  s ta g e s  was deemed necessary , so th a t  the smooth 
and unproblematic conduct of the main s tudy could be secured.

The two p re l im in a ry  s tu d ie s  o ffe red  an in s ig h t  in to  the p o s s ib le  
m istakes or o v e rs ig h ts  in  the o rg a n iz a t io n  of the  re sea rch  as  
w ell as  s ev e ra l  problems or r e a c t io n s  th a t  might emerge during  
i t s  a p p l ic a t io n .  An opportim ity  was provided fo r  the  n ecessary  
changes and a d a p ta t io n s  before  proceeding to  the  f in a l  main 
s tage  of the research .
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The ch i ld re n ' 3 p rog ress  Tfa.s assessed  through the  completion of 
a t ta in m en t t e s t s  and the  a t t i t u d e s  of c h i ld re n ,  p a re n ts  and 
teach e rs  towards the innovative  programme of work were explored 
through d isc u s s io n s  during  meetings, as  w ell as  through the com
p le t io n  of q u e s t io n n a ire s .

The sample was by n e c e s s i ty  l im ited  to  one geograph ica l a rea  of 
the country  only. The main s tudy was ap p lied  fo r  a complete 
school year in  th re e  schools of the c i t y  of T hessa lon ik i .  The 
choice of the th re e  schools was made so th a t  the p o p u la tio n  from 
which they accepted  t h e i r  p u p i ls  rep resen ted  the middle, r u ra l  
and working c la s s .  The th re e  schools of the  main s tudy  were ap
po in ted  by the  L.E.À. of T hessa lon ik i and the t o t a l  number of 
c h i ld re n  of the  th re e  schools % s  f i f t y  four.

Several of the  f i r s t  u n i t  SMP cards (orange box) were not used 
a t  a l l ,  s ince  t h e i r  con ten t r e la te d  to  sy llab u s  not included in  
the Greek curriculum . The cond itions  under which the  resea rch  
% s  conducted rendered the content of one box inadequate , thus, 
four copies were prepared fo r  each one of the schools  ( th e  p ro 
cess  of t h e i r  p re p a ra t io n  i s  described  in  chap ter  I I I ) .

In  the course of the main study th re e  t e s t s  were taken  by the 
p u p i ls  of the th re e  schools. The f i r s t  one, the  p r e - t e s t ,  de
r ived  i t s  m a te r ia l  from the Greek Mathematics manual of the
f i r s t  c la s s .  The second t e s t  was d i s t r ib u te d  a f t e r  the end of 
the f i r s t  term and i t  was based on the m a te r ia l  each p u p i l  cov
ered from the  SMP cards up to  th a t  moment. F in a l ly ,  the th i r d  
t e s t ,  the p o s t - t e s t ,  f̂a.s g iven a t  d i f f e r e n t  tim es fo r  each one 
of the p u p i l s ,  immediately a f t e r  they  had completed the f i r s t  
s e c t io n  cards. The f i r s t  two t e s t s  were designed by the r e 
searcher  h e r s e l f .  The th i r d  t e s t  was a t r a n s l a t i o n  and ad ap ta 
t io n  of the t e s t  designed fo r  the needs of SMP' i t s e l f  to  the 
Greek Mathematics sy llab u s .

During the school y ea r ,  the  c h i ld re n ,  p a re n ts  and te a c h e rs  in 
volved in  the re se a rc h  were encouraged to  a t te n d  meetings where
they  expressed t h e i r  opinions concerning the approach and method
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of teach ing , a s  w ell a s  t h e i r  im pressions of the  c h i ld r e n 's  r e 
a c t io n s  tow0.rds the programme and f i n a l l y ,  the ex ten t to  which 
i t  in fluenced  the c h i ld r e n 's  a t t i t u d e s  towards Mathematics.

F in a l ly ,  a t  the  end of the school year q u e s t io n n a ire s  were com
p le te d  by the c h i ld re n ,  p a re n ts  and te a c h e rs ,  so th a t :
1. these  to p ic s  of SMP which the c h i ld re n  found easy and 
comprehensible, a s  w ell a s  the ones th a t  caused them d i f f i c u l 
t i e s  and problems were explored. Also the c h i ld re n  expressed 
t h e i r  p re fe ren ces  on a d d i t io n a l  m a te r ia l  which they  f e l t  might 
be included.
2 . p a re n ts  and te ach e rs  expressed t h e i r  im pressions, re se rv a 
t io n s  or even o b je c t io n s  to  the  con ten t of the cards  and the 
teaching  method used. Furthermore, they  were req u ired  to o f fe r  
t h e i r  suggestions  fo r  changes in  the hope fo r  the  re sea rch e r  to 
d isc e rn ,  i f  p o s s ib le ,  the  way th a t  te ach e rs  and p a re n ts  th ink  
about the con ten t and teaching  of Mathematics and a l s o  how they 
might co -operate .

In chapter  IV the problems th a t  emerged during the  re sea rch  and 
the d i f f i c u l t i e s  the c h i ld re n  encountered were d escribed  and 
analysed. The problems stemmed from the p e c u l i a r i t i e s  inna te  in  
the Greek educa tio n a l system, but a lso  from c e r t a i n  s p e c i f ic  
c h a r a c t e r i s t i c s  of SMP i t s e l f .  I f  SMP, or a s im i la r  in d iv id u a l 
ized programme im s adopted, the cond it io n s  o u tl in e d  in  chapter 
IV would demand c a re fu l  co n s id e ra tio n .  The problems r e la te d  to 
the Greek ed uca tiona l f i e l d  were mainly due to :
a. the b u ild in g  f a c i l i t i e s  and consequently the classroom, 
which had been co n s tru c ted  to  serve educa tiona l needs and ob jec
t iv e s  d i f f e r e n t  from those requ ired  by a p ro g re s s iv e ,  c h i ld -c e n 
tred  primary education.
b. the  curriculum  which i s  s t r i c t l y  p re sc r ib e d  fo r  a l l  sub
j e c t s  and i s  uniform ly ap p lied  to  a l l  c h i ld re n  of the  same c la s s  
in  every a rea  of the  country.
c. the system of p ro v is io n  of the teaching  m a te r ia l  which i s  
c e n t r a l iz e d ,  thus no t o f fe r in g  any choice.
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d. the t e a c h e r 's  b a s ic  t r a in in g  which had been inadequate and 
o ld -fash ioned  and the scarce  o p p o r tu n i t ie s  o ffe red  fo r  i n - s e r 
v ice  education  and t ra in in g .
e. a genera l  conserva tive  a t t i t u d e  and r e s e rv a t io n  towards any 
attem pt a t  inno 'fa tion , more freedom and d e c e n t r a l i z a t io n  in  edu
ca tio n .
f. the p u p i ls  themselves, who being used to  work under the 
t e a c h e r 's  cons tan t d i r e c t io n  cannot make r e le v a n t  use of the 
freedom and the o p p o r tu n i t ie s  an in d iv id u a l iz e d  teach ing  scheme 
o f fe r s  them.
g. s ev e ra l  s p e c ia l  c ircum stances, the  f a c t ,  fo r  in s ta n c e  th a t  
the programme was not ap p lied  by the  c la s s - te a c h e r  and moreover, 
i t s  a p p l ic a t io n  im s p a r a l l e l  to  the  teaching  from the Greek 
Ma. thema t i c s  manua 1.
h. the t o t a l  lack  of supporting s t a f f ,  i . e . ,  a s s i s t a n t  teach 
e rs  or/and remedial workers, so th a t  c h i ld re n  w ith  lea rn in g  or 
p sycho log ica l problems cannot expect the support they  need.

N everthe less , the above problems which were i d e n t i f i e d  could be 
overcome and c e r t a in  changes could be implemented, so th a t  the 
p o s s i b i l i t i e s  fo r  a su ccess fu l  a p p l ic a t io n  of a l a r g e - s c a le  r e 
search  or fo r  the in t ro d u c t io n  of an innovation  in  Mathematics 
teaching  would be f e a s ib le .

I t  would be im p rac ticab le  and an^vjay beyond the  scope of the 
p re se n t  study to  suggest a l t e r a t i o n s  to  the school b u ild ing . 
School b u ild in g s  a re  designed so as  to  serve c e r t a i n  needs and 
f u l f i l  c e r t a in  o b je c t iv e s  and the Greek ones a re  ty p ic a l  of a 
t r a d i t i o n a l ,  a u t h o r i t a t i v e ,  knowledge-centred education . School 
accommodation could no t p o ss ib ly  change, u n le ss  the philosophy 
underlying the Greek primary education  was challenged w ith  sub- 
seiquent changes.

The f i r s t  cau tious  suggestions  towards a more p ro g re s s iv e  educa
t io n  scheme a re ;
a. A more f l e x ib le  "core c u r r ic u lu m ." The term "core c u r r ic u 
lum" im plies  th a t  in s te a d  of re ly in g  on a curricu lum  demanding 
t o t a l  cons is tency , a l l  c h i ld re n  of the  same age, t h a t  i s  , a re

29Ô



in troduced  to  e x a c t ly  the same curriculum  con ten t,  we could tu rn  
to  a curriculum  th a t  secures  a degree of consis tency . There 
w i l l  e x i s t ,  t h a t  i s ,  a s o r t  of n a t io n a l  curriculum  which w i l l  
secure  th a t  a l l  c h i ld re n  w i l l  have undertaken a number of common 
experiences  and w i l l  have been in troduced to  c e r t a in  b a s ic  
s k i l l s  and concepts. This r e l a t i v e  curriculum  cons is tency  com
p l i e s  w ith  the demand fo r  curriculum  c o n t in u i ty ,  as  w ell. Thus, 
based on the minimum common experiences, s k i l l s  and concepts a 
c o n t in u i ty  i s  achieved throughout the prim ary school y ea rs ,  f a 
c i l i t a t i n g  the c h i ld r e n 's  t r a n s i t i o n  to  the next educa tiona l 
s e c to r .  This n a t io n a l  curriculum  framework should a llow  L.E.A.s 
but a l s o  in d iv id u a l  teach e rs  c e r t a in  ex tens ions  or ad a p ta t io n s  
to  i t s  o r ig in a l  form, so they could b e s t  p rovide  fo r  the  needs 
and demands of t h e i r  schools. Therefore , i t  i s  suggested th a t  
the p re se n t  uniform curriculum  w i l l  be superseded by a common, 
b a s ic  curriculum , which w i l l  secure q u a l i ty  and cons is tency  in  
prim ary education. I t  i s  envisaged th a t  t h i s  p roposal concern
ing the curriculum  w i l l  not r a i s e  too much o p p o s it io n ,  s in ce , in  
a sense, the curricu lum  remains c e n t r a l iz e d ,  d i r e c t l y  connected 
to  the t r a d i t i o n a l  curriculum  p o l ic ie s .  I t  i s  f u r th e r  presumed 
th a t  i t  w i l l  be favourab ly  accepted by both  the L.E.A. and the 
Teachers ' Union, s ince  i t  o f fe r s  them the chance to  take up r e 
s p o n s i b i l i t i e s  and develop lo c a l  and school p o l i c i e s .

Furthermore, t h i s  suggestion , a p a r t  from being s u i ta b le  fo r  the 
r e a l i t y  of the Greek educa tiona l system, i t  i s  a l s o  in  harmony 
w ith  the  l a t e s t  t re n d s  observed in  c o u n tr ie s  such as  England, 
which, a f t e r  having te s te d  the idea of a school-based c u r r ic u 
lum, they  have begun to  form ulate new trends  fo r  the development 
of a. n a t io n a l  curricu lum  framework. The Greek curriculum  
c u r re n t ly  in  use, th e re fo re ,  should not change in  favour of a 
school-based curriculum , but r a th e r  develop in to  a more 
f l e x ib l e ,  l e s s  in s t ru c t io n -b a s e d  curriculum  framework, which 
would a llow  in te rv e n t io n s  by and co -o p era tio n  w ith  L.E.A. s, 
schools and teach ers .

b. The a b o l i t io n  of the unique manual, a t  l e a s t  fo r  Mathemat
ic s  and Language a t  the  beginning, w ith  the p ro sp ec t  of gradu
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a l l y  extending the im iovation  to  the  o ther  suiitjects of the cu r
riculum , should be attem pted. According to  t h i s  p roposa l,  the 
teach er  i s  o ffe red  a v a r i e ty  of teaching  programmes ( i . e . ,  l ik e  
N u ff ie ld ,  F le tc h e r ,  Alpha-Beta  Mathematics, e t c . , in  England) 
fo r  each s u b je c t- a re a ,  but p a r t i c u l a r l y  p e r ta in in g  to  Mathe
m atics  and Language. The teach e r ,  th e re fo re ,  w i l l  no t be 
obliged  to  use the one and only manual p re sc r ib e d  by the Min
i s t r y  of Education arid follow the teaching  approach i t  recom
mends, ignoring her p u p i l s '  s tage  of development and a b i l i t i e s .  
Given the choice of many a l t e r n a t iv e  schemes of work, she i s  
l i k e l y  to  f ind  what w i l l  b e s t  s u i t  her c l a s s '  needs, a lso  com
p ly ing  w ith  the p o s s ib le  p a r t i c u l a r i t i e s  of the  reg ion  in  which 
the school i s  s i tu a te d .  The teach er  may a ls o  choose more than 
one scheme, and use them in  combination, in  order to  in troduce  
the  var ious  to p ic s  of the  sy lla b u s ,  s ince  i t  so happens th a t  
c e r t a in  to p ic s  a re  b e t t e r  in troduced through one scheme ra th e r  
than  another. A l te rn a t iv e ly ,  the teacher  may choose one scheme 
to  in troduce  a p a r t i c u l a r  su b je c t ,  bu t she may fu r th e r  en r ich  i t  
w ith  elements of ano ther  or even o ther  p ro je c t s .  Through the 
a l t e r n a t iv e s  o ffe red  by d i f f e r e n t  schemes, the  teach e r  i s  given 
the  opportun ity  to  p lan  and p repare  a v a r i e ty  of resources  
a p p l ic a b le  to the  in d iv id u a l  group or c la s s .  By so doing the 
f u l l  a b i l i t y  range i s  recognised and the re le v a n t  p ro v is io n  i s  
made.

c. There should be a r e la t io n s h ip  between the  prim ary teacher 
t r a in in g  curriculum  and the school curriculum. As HMI (1978)1 
claimed, th e re  should be a "match" between what te a c h e rs  need in  
order to  be e f f e c t iv e  and confiden t in  the classroom and what 
c o l leg es  provide as  theo ry  mostly. Of course, i t  i s  not p o s s i 
b le  to  provide p ro sp e c t iv e  primary teach ers  w ith  such education  
th a t  could only cover t h e i r  fu tu re  p r a c t i c a l  needs, t o t a l l y  i g 
noring th e i r  a s p i r a t i o n  fo r  th e o r e t ic a l  knowledge. I t  so hap
pens, however, th a t  in  some c o u n tr ie s  the s t a f f  a t  Teachers' 
Colleges a re  not always concerned w ith  p r a c t i c a l  experience in  
schools , as  some tu to r s  have not taught in  schools  themselves 
fo r  a number of years .  Teachers' t r a in in g  in  the p a r t i c u la r  
co u n tr ie s ,sh o u ld  take in to  account the n a tu re  of teach ing , the
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procedures of lea rn in g  and the  c u rren t  prim ary  curriculum  If  
the philosophy p re v a i l in g  in  co l leg es  remains s ta t io n a r y ,  then 
co l le g e s  not only f a i l  to  promote changes in  prim ary education , 
but a lso  o b s tru c t  any move towards in n o % to ry  p ra c t ic e .

d. As Perry2 (1981) argues, "change does no t j u s t  'h appen . ' 
I t  r e q u ire s  cons ide rab le  advance planning and continuing  support 
from the moment of in c e p t io n  onwards. " I t  i s  obvious th a t  
te a c h e rs  and p a re n ts  should be very  w ell informed about the  p h i 
losophy, o b je c t iv e s  and n e c e s s i ty  of the proposed change. I n d i 
c a t io n s  abound th a t  a change w i l l  cause o b je c t io n s  on the p a r t  
of a g re a t  number of people involved in  ed u ca tio n a l m a tte rs ,  
s in ce  to  them, any innovative  move c o n s t i tu t e s  a th r e a t  to  the 
e s ta b lish e d  forms. Communication of the a ttem pted  refo rm ation  
must be so w ell organized , as  to  make te a c h e rs  and p a re n ts  r e a l 
iz e  i t s  n e c e s s i ty  and convince them to take p a r t  in  i t .  The a r 
guments in  support of the innovation  have to  be powerful and 
c a r e fu l ly  formulated. In -s e rv ic e  seminars should be organized, 
which should be a tten d ed  by a l l  te a c h e rs ,  so th a t  they  can be 
fa m il ia r iz e d  w ith  the con ten t and o b je c t iv e s  of the change. The 
inno^ia.tion should win people over r a th e r  than  be enforced.

e. C hild ren , w ith  t h e i r  te a c h e rs ' v igorous a s s i s ta n c e ,  should 
le a rn  how to work q u ie t ly  in  an environment which o f fe r s  them 
freedom of movement, i n v i t e s  c o l la b o ra t io n  w ith  t h e i r  p ee rs  and 
encourages lea rn in g  through 'various a c t i v i t i e s  and through th e i r  
a c t iv e  involvement w ith  everyday m a te r ia l .  C h ild ren  should ge t 
used to  c o l la b o ra t in g  q u ie t ly ,  to  c i r c u la t in g  c a r e fu l ly  in  the 
classroom, to  re sp e c t in g  th e i r  p e e r s ’ work. In  s h o r t ,  they 
should g e t  accustomed to  the new lea rn in g  c o n d i t io n s ,  classroom 
o rg a n iz a t io n  and teach ing  methods. Host p robably , i f  c h i ld re n  
l e a r n t  to  work in  t h i s  environment throughout the day and not 
fo r  a f r a c t io n  of the school day only, then  the  commotion and 
the waste of time in  non-productive  a c t i v i t i e s  would be l im ited .

Above a l l ,  however, te ach e rs  should be t ra in e d  in  order to  ac 
cept purposefu l no ise  in  the classroom. In  Greece, as  w ell  as  
in  o ther  co u n tr ie s  t i l l  now, q u ie t ,  d i s c ip l in e d  c h i ld re n  denoted

301



a w ell-o rgan ized  c l a s s ,  achievement of an e f f i c i e n t  teach er  who 
knows her job w ell and can c o n tro l  her c la s s .  "Closed" 
classroom s were no t a c c e s s ib le  to  teach e rs  of ad jo in in g  c la s s e s ,  
th u s ,  they  p ro te c te d  the t e a c h e r 's  r e p u ta t io n  of ab so lu te  
c o n tro l  over her c la s s ,  promoting her image of competence w ith in  
the s t a f f .  Having been t ra in e d  to  consider no ise  a s  an 
uiinecessary in t ru s io n ,  a s  an im p lic a t io n  of an incompetent 
te a c h e r ,  te a c h e rs  dreaded i t  and went out of t h e i r  way to  f ig h t  
i t .  Absolute q u ie t  has been considered  the  id e a l  working 
environment in  a s o c ie ty  where no ise  i s  continuous, annoying but 
in e v i ta b le .  As Hartyn Denscombe (1980)3 no tes  " in  a so c ie ty ,  
where n o ise  i s  e a s i ly  a s so c ia te d  w ith  ag g ress io n ,  we should not 
be su rp r ise d  i f  q u ie t  classrooms a re  ^%lued in  t h e i r  OT-m r ig h t  - 
as  p le a s a n t  s e t t i n g  fo r  teach ing  r a th e r  than a n ecessary  
p r e r e q u i s i t e  fo r  the lea rn in g  process . And a ttem p ts  to c o n tro l  
n o ise  might a l s o  stem from the d e s i r e  to  avoid the fa t ig u in g  
e f f e c t  of working w ith  constan t h igh  le v e ls  of n o i s e . "

In  the course of the study  i t  was a l s o  found th a t  in d iv id u a l iz a 
t io n  a s  a teach ing  approach, b u t a l s o  the  way th a t  SMP i t s e l f  
handles  and p re se n ts  the v a r io u s  s u b je c ts  c re a te s  a number of 
problems in  practice .Som e of these  problems were of an 
o rg a n iz a t io n a l  n a tu re .  An e s s e n t i a l  r e q u i s i t e  of SMP was a 
p ro v is io n  of s u f f i c i e n t  cards to  a llow  a l l  c h i ld re n  access  to  
them whenever they  needed them. Furthermore, i t  ims n o ticed  
th a t  the weaker p u p i ls  wasted a l o t  of time w aiting  fo r  the 
teach er  to  a s s i s t  them. They would "in v e s t"  t h i s  time in  
d isc u s s io n s  i r r e l e v a n t  to  the  le sso n  or even arguments and 
q u a r re ls ,  which, of course, increased  the  no ise  in  c la s s .  
Perhaps some of these  problems would never occur or would be 
minimized, i f  the school curriculum  was more f l e x ib l e  and 
allowed fo r  d i f f e r e n t  a re a s  of the  curriculum  to  be in  p rog ress  
s im ultaneously . At p re se n t ,  however, no in t e g r a t io n  of 
d i f f e r e n t  s id jjec ts  i s  pe rm itted ,  each le sso n  occupies i t s  oxm 
f ixed  hour in  the t im etab le .  As t h i s  i n f l e x i b i l i t y  of the 
programme i s  no t l i k e l y  to  a l t e r  soon, any a ttem pt a t  applying 
an in d iv id u e l iz e d  approach in  the teach ing  of Mathematics should 
take in to  c o n s id e ra t io n  bo th  the r i g i d i t y  in  the teach ing  of the
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vario u s  su b je c ts  and the  i n a b i l i t y  or unw illingness  of te a c h e rs  
to  in troduce  an in te g ra te d  approach in  t h e i r  teach ing .

Keeping a l l  the above and the  experience of the  re se a rc h  in  
mind, i t  appears  h ig h ly  demanding fo r  the  te a c h e r ,  no m atte r  how 
w ell organized her le sso n  i s  and even i f  she i s  lucky enough to  
work in  com paratively  b e t t e r  co n d it io n s ,  to  meet the  needs of 
every ch ild  in  her c la s s .  The time a v a i la b le  fo r  each c h i ld  i s  
very  l im ited  and the  t e a cher-pupi l  i n t e r a c t io n  i n s u f f i c i e n t .  I f  
the teacher  i s  no t cau tious  enough, one of the b a s ic  advantages 
of in d iv id u a l iz a t io n ,  th a t  of provid ing  more e f f i c i e n t l y  fo r  
weaker p u p i ls ,  can become a se r io u s  weakness. The alm ost con
tinuous need fo r  he lp  ch i ld re n  w ith  lea rn in g  d i f f i c u l t i e s  have, 
on the one hand and the imprudent a l l o c a t io n  of the  te a c h e r ’ s 
time, on the o th e r ,  might d isap p o in t  these  c h i ld re n ,  in s te a d  of 
help ing  them overcome th e i r  problems. Moreover, the h igh  read 
ing s tandards  an in d iv id u a l iz e d  programme of work alx-mys r e 
q u ire s  c o n s t i tu t e s  an ex tra  impediment in  the p ro g ress  of weak 
p u p ils .  When the cond it io n s  of o rg an iza t io n  and fu n c t io n  of the 
in d iv id u a l iz e d  programme of work a re  id e a l ,  slower le a rn e rs  
should b e n e f i t  more than  in  a t r a d i t i o n a l  approach, drawing a t  
the same time s a t i s f a c t i o n  from the le sso n  ta c k l in g  ta sk s  w ith in  
t h e i r  c a p a c i t ie s .  There a re  in d ic a t io n s ,  however, which p o in t  
to the f a c t  t h a t  even an in d iv id u a l iz e d  approach - very  much 
l ik e  any o ther method - cannot c a te r  adequa te ly  fo r  low a t t a i n -  
e r s ,  except, perhaps, fo r  r e l ie v in g  them from t h e i r  a n x ie ty  and 
p ressu re .  I t  does no t guaran tee , though, th a t  they  do no t f e e l  
i n f e r io r  to t h e i r  peers . I t  could be argued - even i f  t h i s  
might be m is in te rp re te d  as  a suggestion  fo r  a r e tu rn  to  s tream 
ing - th a t  the p a r t i c u l a r  p u p i ls  need s p e c ia l  a t t e n t i o n  and more 
e s s e n t i a l  help through a programme s p e c ia l ly  designed for them, 
a f t e r  t h e i r  le a rn in g  d i f f i c u l t i e s  and the reasons causing them 
have been loca ted  and remedied.

Another problem observed during the p re se n t  s tudy was the 
t e a c h e r 's  d i f f i c u l t y  to  a s se s s  the p u p i l ' s  p r a c t i c a l  work. 
C hild ren  may measure d is ta n c e  in  f e e t  or palms, volume in  peas 
or cubes and w r i te  t h e i r  answers in  t h e i r  ex e rc ise  books, bu t
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the  teacher  cannot always t e l l  how a c c u ra te  these  c a lc u la t io n s  
a re .  Child ren  sometimes produce "h ighly  improbable," 
"co n tra d ic to ry "  answers and the teach er  very  r a r e ly  g e ts  the 
che.nce to  ask the  c h i ld  to  rep ea t the measurement or do the op
e r a t io n  again  in  her p resence, so th a t  she can check whether h is  
answer i s  based on lo g ic a l  th ink ing .

I t  was a lso  n o ticed  th a t  very  o f te n  c h i ld re n  were r e lu c ta n t  to  
re p e a t  c e r t a in  cards. As soon as  they  had completed a card - 
c o r r e c t ly  or wrongly they  did  not seem to care  - they  considered 
the  task  d e f i n i t e l y  f in ish e d .  At tim es, even p a re n ts  resen ted  
t h i s  procedure, unw ill ing  to  accep t t h e i r  c h i ld r e n 's  weaknesses.

The use of SUP 7-134 in  the p re se n t  re sea rch ,  a p a r t  from these  
d i f f i c u l t i e s  th a t  anyway seem to  c h a ra c te r iz e  every in d iv id u a l 
ized  programme, brought to  l i g h t  c e r t a in  c h a r a c t e r i s t i c s  of the 
programme i t s e l f  th a t  may tend to  cause problems to  the c h i l 
dren. These problems become even more acu te  fo r  p u p i ls  who a re  
not f lu e n t  readers .  The u s u a l ly  long, in t ro d u c to ry  t e x t ,  the 
exp lana tions  i t  v o lu n te e rs ,  the examples i t  suggests  re q u ire s  
competent reading s k i l l s  and i t  consequently  causes d i f f i c u l t i e s  
in  understanding. The leng thy  t e x t ,  however, d iscou rages  even 
c h i ld re n  who a re  f a i r l y  competent a t  reading. C h ild ren , th e re 
fo re ,  proceed to  the s o lu t io n  of the proposed e x e rc ise s  w ithout 
having read the exp lana tions  or a f t e r  having spent a l l  t h e i r  en
ergy on reading per se and not on understanding  the mathematical 
concepts or ru le s .  Moreover, c e r t a in  concepts th a t  the cards 
in tro d u ce  and s e v e ra l  symtiolisms th a t  a re  employed to  denote r e 
l a t i o n s  a re  e i th e r  too advanced fo r  the age they  a re  addressed 
to  or appear in  i s o la t e d  cases, which makes t h e i r  c o n so lid a t io n  
alm ost im possible.

Among the  weaknesses of the programme could be l i s t e d  the lack 
of a t e a c h e r 's  manual which could in troduce  the philosophy of 
the system, j u s t i f y  the choice of the p a r t i c u l a r  approach, sup
p ly  the necessary  th e o r e t i c a l  in form ation  and o f fe r  d i r e c t iv e s  
fo r  the b e s t  o rg a n iz a t io n  of the le sso n  or the m u lt ip le  p o s s i 
b i l i t i e s  th a t  might be hidden in  the cards. Thus, the  teacher .
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who 13 r a r e ly  a Mathematics s p e c i a l i s t ,  i s  l e f t  to  her own r e 
sources to  d iscover  the  lo g ic  of the p ro je c t  and f in d  the b e s t  
means of applying i t .

The gi.iestionna.ires completed by the p a re n ts  in d ic a te d  t h e i r  r e 
a c t io n s  towards the  inno^mtion, in  g en e ra l  and the  s p e c i f i c  p ro 
j e c t  and teaching  method, in  p a r t i c u la r .  Most of the p a ren ts  
were p o s i t iv e  towards the new approach, they a l l  agreed th a t  the 
T-ra.y new concepts were p resen ted  by the  cards ims in te r e s t i n g  and 
p le a sa n t .  They found the  approach f re s h ,  s u i ta b le  fo r  almost 
every competence le v e l  and ab le  to  m otivate  c h i ld re n  in to  a c 
t io n .  However, p a re n ts '  opinions d i f f e r e d  between the  various  
schools , p a re n ts  of the  middle school a rea  being more s c e p t ic a l  
than p a ren ts  of the o ther  schools.

Concerning the te a c h e rs '  a t t i t u d e s ,  i t  became apparen t th a t  a t  
the beginning they  were reserved  and even su sp ic io u s ,  but to 
wards the end of the p r o je c t ,  t h e i r  a t t i t u d e s  became favourable. 
Again the middle c la s s  school teacher  was l e s s  convinced of the 
value of such an in d iv id u a l iz e d  approach. A ll th re e  teachers  
found the new approach much more demanding, o f fe r in g  l i t t l e  
chance fo r  t e a ch er- c l a s s  communication. However, a l l  th re e  of 
them conceded th a t  t h e i r  c la s se s  enjoyed the SMP se ss io n ,  s ince  
the p ro je c t  appealed to  them as  p lay. They adm itted  th a t  in  
most cases i t  helped c h i ld re n  understand and enjoy Mathematics 
teaching  and th a t  under c e r t a in  co n d it io n s  SMP or any o ther i n 
d iv id u a l iz e d  p r o je c t  could be in troduced  to  the Greek primary 
school.

The te a c h e rs '  comments show th a t  the r e se rv a t io n s  they  he ld ,  the 
d i f f i c u l t i e s  they po in ted  out , the weaknesses they  lo c a te d ,  and 
the doubts they expressed about the e f f ic ie n c y  of the  system did  
not d i f f e r  much from the  r e a l i t y  or the  expressed views in  o ther 
co u n tr ie s  where s im i la r  approaches had been ap p lied .

The p u p i l s '  views concerning th e i r  work w ith  the  cards  were in 
te r e s t in g  and in  some cases i l lu m in a t in g ,  but were in te rp re te d  
with  cau tio n  as  a t  times they were c o n tra d ic to ry ,  o f fe r in g  no
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sa fe  grounds fo r  comparisons and d isc u ss io n .  Again the middle 
c la s s  s c h o o l 's  answers were in d ic a t iv e  of a "sense of d u ty ,"  
a u s t e r i t y  and a c le a r  in f luence  by t h e i r  p a re n ts  a t t i t u d e s ,  
whereas the r e p l ie s  of the c h i ld re n  of the o ther  schools were 
spontaneous, a lthough  le s s  w ell expressed.

^fhen we tu rn  to the t e s t s  th a t  were used i t  should be taken in to  
accoimt th a t  the  sample was sm all, the schools p r e - s e le c te d  and 
confined to  one a rea  of the country  and were, th e r e fo re ,  unrep
r e s e n ta t iv e  of the g en e ra l  popu la tion . The r e s u l t s  of the t e s t s  
in d ic a te  some l ik e n e ss  between schools ,  bu t they  do not take 
in to  accoimt a re a s  of p ro g ress ,  nor do they  seek to  compare r e 
s u l t s  w ith  those t e s t s  devised in  con junction  w ith  the Greek 
manual.

N everthe less , the r e s u l t s  of the t e s t s  in d ic a te  th a t  the c h i l 
d ren  of a l l  th re e  schools achieved s ig n i f i c a n t  p ro g ress  in  the 
course of the year decreasing  the d i f f e re n c e s  e x is t in g  between 
them a t  the beginning of the school year. The i n i t i a l  success 
o rder,  however, was maintained to  the end (4 1 s t ,  9 th , Aghia T r i -  
ada). N a tu ra l ly ,  SMP cannot claim the  f u l l  c r e d i t  fo r  the c h i l 
d re n ’ s p rogress . The marked d i f f e r e n c e s ,  however, in  the suc
cess  r a te  which can be no ticed  in  the p r e - t e s t  and th e i r  s ig 
n i f i c a n t  red u c tio n , according to  the r e s u l t s  of the p o s t - t e s t ,  
imply the p o s i t iv e  e f f e c t  of SMP on the  c h i ld r e n 's  p rogress .

A y e a r 's  a p p l ic a t io n  of the p ro je c t  revealed  th a t ;
1. the c h i ld re n  enjoyed working w ith  SMP' I t  could be 
claimed, of course, th a t  t h i s  ims a. n a tu r a l  response to  a nov
e l t y  and t h e i r  enthusiasm m s  bound to  fade when the  n ove lty  
turned to ro u tin e .  I t  i s  t ru e  th a t  SMP does have a t t r a c t i v e  
c h a r a c t e r i s t i c s ,  such as  the h igh «guality, co lo u rs ,  f ig u re s  of 
the cards , the v a r i e ty  of ap para tus ,  the w.y of p r e s e n ta t io n  of 
the various  su b je c t  a re a s  and the a c t i v i t i e s  i t  suggests  th a t  
a t t r a c t  and appeal to  ch ild ren . A ctua lly ,  we could claim  th a t  
our p roposal fo r  a p a r a l l e l  use of the cards w ith  the Greek p ro 
gramme could prolong t h e i r  period  of " freshness"  and o r ig i n a l 
i ty .
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2 . re g a rd le s s  of the p o ss ib le  ga in s  the c h i ld re n  derived  from 
the a p p l ic a t io n  of SUP, they undoubtedly succeeded in  overcoming 
th e i r  d i s l i k e  and fe a r  of Mathematics, they  even s ta r t e d  to 
enjoy ta c k l in g  mathematical ta sk s  th a t  were w ith in  t h e i r  
a b i l i t i e s ,  f a m il ia r  and ta n g ib le ,  a game r a th e r  than a school 
su b jec t .

3. even i f  the c h i ld re n  of a l l  th re e  schools  enjoyed working 
w ith  the cards, the  response of the c h i ld re n  of the labour a rea  
school was r e a l l y  s u rp r is in g .  In  t h i s  school an  acu te  problem 
emerged in  r e l a t i o n  to  a number of i l l i t e r a t e  p u p i ls .  SUP was 
proved inadequate fo r  t h i s  ca tegory  of c h i ld re n ,  thus we were 
obliged to  improvise a scheme of work to  face  the  problem. As- 
siming th a t  the p a r t i c u la r  school i s  not an  exception  to  the 
schools of i t s  ca tegory , i t  becomes obvious th a t  the e x is t in g  
educa tiona l system, t o t a l l y  i n f l e x ib l e ,  w ith  a tendency to  gen
e r a l i z e  every th ing , cannot come up w ith  s o lu t io n s  to these  prob
lems.

Indeed any programme of work, the Greek system in  use , SMP 7-13, 
or any o ther  in d iv id u a l iz e d  programme cannot c a te r  fo r  the p a r 
t i c u l a r  group of c h i ld re n ,  who obviously  need s p e c ia l  a t t e n t i o n  
and co n s id e ra t io n .  S o lu tions  th a t  propose a r a d ic a l  change of 
the curriculum  and a r e v e rs a l  of the  s p i r i t  p re v a i l in g  in  the 
Greek educa tiona l system a re  r a th e r  in a p p l ic a b le .  Several sug
g e s t io n s ,  however, which might be considered  as  emergency ou t
l e t s  r a th e r  than  r e s u l t s  of ex tens ive  re se a rc h e s ,  a r e  o ffe red  in  
the appendix to  t h i s  chap ter .  Far from id e a l  a s  they  might be, 
n e v e r th e le s s ,  they could probably  am e lio ra te  the s i tu a t io n .

Having mentioned some of the d i f f i c u l t i e s  l i k e l y  to  be encoim- 
te red  during  the a p p l ic a t io n  of e i t h e r  SMP or any o ther i n 
d iv id u a l iz e d  approach and tak ing  in to  c o n s id e ra t io n  the e x is t in g  
ed u ca tio n a l system in  Greece, i t  could be sa id  t h a t  some p u p i ls  
may be a t  a d isadvan tage  when they  reach  t h e i r  secondary le v e l  
of education. F in a l ly ,  i t  could be recognized th a t  in  England, 
according to te a c h e rs '  u n o f f i c i a l  comments, i t  seems th a t  SMP
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which has been ap p lied  fo r  about te n  years  in  prim ary schools , 
a f t e r  a period of wide p o p u la r i ty ,  when i t  m .s ap p lied  as  the 
main teaching  scheme, i t  f i n a l l y  reached an a n t i -c l im a x  and a 
c e r t a i n  d e c l in e  in  i t s  use followed w ith  the advent of a l t e r n a 
t i v e  approaches, such as  N u ff ie ld ,  S c o t t i sh  or o th e rs  I t
appears  th a t  SMP 7-13 i s  more l i k e l y  to  be used as  a
supplementary scheme ra th e r  than a core approach.

The d a ta  accumulated by the small s c a le  re sea rch  and the e x p e r i
ence gained by i t s  a p p l ic a t io n  in d ic a te  th a t  an innoi'a.tion in  
the Greek primary Mathematics curriculum  - in  i t s  approach and 
method of teaching  r a th e r  than i t s  sy llab u s  -  i s  no t only p ra c 
t i c a b le  but a lso  im perative. The h i s to r y  of the  ev o lu tio n  of 
the  Greek primary education , as  w ell as  the c u r re n t  s i t u a t io n  of 
the Greek educa tiona l system (the  prim ary education , in  p a r t i c u 
l a r )  should be taken  in to  c o n s id e ra t io n ;  moreover, the recen t 
i n t e r n a t io n a l  developments concerning the p a r t i c u l a r  proposal 
should be c a r e fu l ly  examined.

The p roposa ls  a r i s in g  from the p re se n t  s tudy fo r  the su ccess fu l  
a p p l ic a t io n  of an in d iv id u a l iz e d  programme of work in  the Greek 
prim ary school a re  the fo llow ing;

1. I t  would be id e a l  i f  a second, more ex tens ive  and c a r e fu l ly  
organized resea rch  p r o je c t  could be c a r r ie d  ou t,  a s  a con tinua
t io n  of the p re sen t  one. Educators from i^a.rious f i e l d s  of edu
c a t io n  should c o l la b o ra te  fo r  the p a r t i c u la r  p r o je c t ,  p lu s  a 
number of exper ts  from the M in is try  of Education. The design  
and o rg an iza t io n  of the re sea rch  - based on the d a ta  of the p re 
sen t s tudy and a f u r th e r  system atic  e x p lo ra t io n  of the f i e ld  - 
should be thus arranged , th a t  t h i s  new re sea rch  w i l l  o f fe r  con
c lu s io n s  r a th e r  than  t e n ta t i v e  suggestions ,  which w i l l  lead to 
an innoiTation and the  method by which i t  w i l l  be ap p lied . This 
new re se a rc h  should be c a r r ie d  out by the  c la s s  te ach e r  h e r s e l f ,  
a f t e r  she has been fa m il ia r iz e d ,  t h a t  i s ,  about the philosophy, 
the o b je c t iv e s ,  the  advantages arid d isadvan tages  of the sug
ges ted  scheme of work and the re g u la r ,  c lose  su p e rv is io n  of the 
re se a rc h e rs  involved in  i t .
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I t  might be expedient fo r  s e v e ra l  of the schools to  be perm itted  
to  apply  only SUP 7-13 (or any o ther  in d iv id u a l iz e d  programme 
they  may choose), while ano ther number of schools should be ap
p o in ted  to  employ a combination of SMI' w ith  the Greek teaching  
programme of Mathematics. Before, as  w ell as  a f t e r  the  a p p l ic a 
t io n  of the in v e s t ig a t io n  the c h i ld re n  involved in  i t  should 
complete t e s t s .  These w i l l  f a c i l i t a t e  the comparison and d i s 
cuss ion  of the r e s u l t s  th a t  w i l l  fo llow  the  a p p l ic a t io n  of the  
Greek educa tiona l system, w ith  the r e s u l t s  of the  schools  which 
w i l l  have used only SMP and those th a t  w i l l  have r e l i e d  on a 
combination of the two programmes of work. This comparison 
might y ie ld  d e f i n i t e  r e s u l t s  regard ing  the p rog ress  and a t t a i n 
ment le v e ls  achieved by the c h i ld re n  of a l l  c a te g o r ie s  of 
schools th a t  w i l l  have p a r t ic ip a te d  in  the re sea rch  and may a lso  
p o in t  out the system th a t  w i l l  have b e n e f i t te d  the  ch i ld re n  
most.

2. In the event of a second re sea rch  p r o je c t  being regarded 
im p rac tica b le ,  then  bearing  in  mind the f a c t s  and observa tions  
the p re se n t  study y ie ld e d ,  the s i t u a t i o n  c u r re n t ly  e x is t in g  - 
and perhaps i s  l i k e l y  to  e x i s t  in  the near fu tu re  - in  the Greek 
primary education  and, f i n a l l y ,  the in s ig h t  gained by re p o r ts  on 
re le v a n t  researches  on in d iv id u a l iz a t io n ,  an in d iv id u a l iz e d  in 
s t r u c t io n a l  programme could be suggested, s p e c ia l ly  modified to  
s u i t  the needs and a b i l i t i e s  of each in d iv id u a l  p u p i l  a n l ,  
maybe, p e r io d ic a l ly  re ly in g  on c la s s  teaching .

À n a t io n a l  curriculum  framework should be c rea ted  which may 
guaran tee  th a t  a l l  p u p i ls  a t  a p a r t i c u la r  s tage  of t h e i r  school 
l iv e s  w i l l  be in troduced  to  a s im i la r  s e t  of curriculum  e l e 
ments. C lass  a n l /o r  group teaching could be a l t e r n a t i v e l y  used. 
A fter  having been in troduced  to  a c e r t a in  concept or mathemati
ca l s k i l l ,  p u p i ls  may proceed a t  t h e i r  o^m pace, themselves 
choosing the  le v e l  of d i f f i c u l t y  th a t  b e s t  s u i t s  them. Con
cerning the teach ing  m a te r ia l ,  the teacher  should be given the 
chance to  choose from a v a r i e ty  of p ro je c t s  -  which may have
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been approved by the M in is try  of Education, i f  the l a t t e r  were 
to secure the p r o j e c t ' s  optimum iqaality.

This suggestion  i s  by no means rev o lu t io n a ry ,  n e v e r th e le s s ,  i t  
i s  c e r t a in ly  innoirstive , even i f  i t  does no t t o t a l l y  r e j e c t  c e r 
t a i n  q u a l i t i e s  of the t r a d i t i o n a l  c la s s  teach ing , s in ce  i t  tak es  
in to  c o n s id e ra t io n  the  m i l  vidua. 1 d i f f e r e n c e s  e x is t in g  in  a 
c la s s .  I t  s u re ly  c o n s t i tu t e s  a moderate p roposa l fo r  in d iv id u a l 
i z a t i o n  and as  such i t  i s  su b je c t  to  c e r t a in  l im i ta t io n s :  i t
does not allow  c h i ld re n ,  fo r  example, to  choose the  ta sk  of 
t h e i r  p re fe ren ce  and i t  does not o f fe r  them o p p o r tu n i t ie s  to  
d isco v e r  Mathematics in  o ther curriculum  su b je c ts .  I t  r a th e r  
favours  mathematical e f f i c ie n c y  over the  p u p i l s '  i n t e l l e c t u a l  
and s o c ia l  development. N everthe less , t h i s  suggestion  in c lu d es  
s e v e ra l  q u a l i t i e s ,  as  w ell :  i t  does not demand ab so lu te  con fo r
mity b u t,  a t  the same time, i t  secures  some common knowledge, 
s k i l l s  and experiences fo r  a l l  p u p ils .  Above a l l ,  however, un
der the  circum stances, i t  i s  be lieved  th a t  t h i s  i s  the  s im p les t ,  
e a s i e s t  proposal to  be implemented, an  a p p l ic a b le  and r e a d i ly  
accep tab le  so lu t io n .  At l e a s t ,  i f  accepted a n l  ap p lie d  su ccess 
f u l l y ,  i t  could serve as  a p re l im in a ry  s tag e  of a more r a d ic a l  
cha.nge in  the f i e ld  of primary education.

Concerning the a p p l ic a t io n  of 3ME‘ 7-13 as  an in d iv id u a l iz e d  p ro 
gramme in  the Greek prim ary school, i t  appears  th a t  i t  would be 
p r e fe r a b le  i f  i t  were ap p lied  not a s  the main and only programme 
of work, but as  a supplementary scheme. We have come to t h i s  
conclusion  re ly in g  on the  experience gained by the  p re se n t  s tudy 
as  w ell as  the r e l a t i v e  in form ation  about i t s  c u r re n t  use in  
England, s in ce ,  to the b e s t  of our knowledge, no o f f i c i a l  i n f o r 
mation about the p r o j e c t ' s  e f f ic ie n c y  e x i s t s  today.

The p re se n t  study  s ta r t e d  from the  b e l i e f  th a t  Greek primary 
education  has to  reco n sid e r  the % lu e s  and th e o r ie s  i t  i s  based 
on, i t  has to  a ttem pt a move from i t s  a b s t r a c t ,  a u s te r e ,  uniform 
c h a ra c te r  to  a more p ro g re s s iv e ,  f l e x ib l e  arid experience-based  
aspec t.
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The im p lica t io n s  of the p re se n t  re sea rch  show th a t  an innovation  
to  the teach ing  of Mathematics i s  bo th  n ecessary  and p o s s ib le ,  
even u n le r  the  c u r re n t ly  e x is t in g  p e c u l i a r i t i e s  in  the primary 
s e c to r ,  provided , however, c e r t a in  cond it io n s  a re  observed. The 
innoiiation proposed in  the p re sen t  study i s  the adop tion  of SME', 
which, however, w i l l  be simply supporting  the main Mathematics 
teach ing  scheme.

The p re se n t  small s c a le  re sea rch  s tudy has a s s e r te d  the w e ll-  
known f a c t  th a t  th e re  i s  a.limys a gap between a p e r so n 's  v is io n  
of the id e a l  and a c tu a l  r e a l i t y .  N everthe less , i f  the  f in d in g s  
of the p re se n t  in v e s t ig a t io n  have co n tr ib u ted  even s l i g h t l y  to  
the p ro sp ec ts  fo r  innov'a.tion of primary education  in  Greece, 
then i t  could be claimed th a t  i t  has achieved a cons ide rab le  a c 
complishment, f u l f i l l i n g  the most im portant of the v is io n s  i t  
had envisaged.
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MOTES

1. HMI, P riÆ sry Ih 'u c stiü n  in  I h jis n d  (London^ HM30, 1978)
2. Euan 3. Henderson and George ¥. P erry ,  Càançe and  

Development in  S choo ls  (London, McGraw-Hill Book 
Company, 1981), p. 17.

3. Martyn Denscombe, "Keeping them Q uiet; The S ig n if ican ce  
of the n o ise  fo r  the P r a c t ic a l  A c t iv i ty  of Teaching," 
in  P e te r  Woods (ed. ), Teacher S tr a te g ie s  (London, Groom 
Helm, 1980), p. 64.

4. We r e fe r  to  those  cards tha.t were used fo r  the  Greek 
v e rs io n  of 3MP.
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THE ESPERIHEHTAL SCHOOL (PRE-PILOT STUDY).
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The OlE CLASS EIFERIOEITAL school of THESSALOIIEI.
The a re a  around the  school.

1. There a r e  b lo ck s  of f l a t s  on b o th  s id e s  of th e  s t r e e t  t h a t  
lead to  and s to p  a t  the  school g a te .
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Tie s c h o o l  p l a y g r o u n d .
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3. The T eachers ' C ollege . The school b u i ld in g  s ta n d s  o p p o s ite  
i t  on the  same playground.
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One of the  Experim ental school b u ild ir jg s  i s  a d ja c e n t  to  the  
Teachers ' C ollege .



T h e  s c h o o l  b u i l d i n g
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5. The one c l a s s  school b u i ld in g .
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IÜEH

6. P a r t  of the  school b u i ld in g .  I t  b o rd e rs  on the  T eachers ' 
College L abora to ry . The A rchaeo lo g ica l  Museum and some o th e r  
b u ild in g s  of the  a re a  complete th e  background.



Inside the classroom.
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The desk arrangem ent.
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8. P a r t  of the  classroom  where the  b lackboard  and im l l  d i s p la y  
can be seen.
Mote: The photos were taken  a year  a f t e r  th e  a p p l i c a t i o n  of
the re se a rc h ,  so the c h i ld re n  shoim here  a r e  n o t  th e  ones who 
p a r t i c ip a te d  i n  the  study.
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The mme of the school in d ic a te s  the aims of i t s  foundation  
some years  ago. That i s ,  i t  was supposed th a t  a t  t h i s  school 
new p ro je c t s  and teaching  approaches could be ap p lied  
experim en ta lly  and i f  they  were proven su c c e ss fu l  they could be 
ap p lied  to  a few o ther  schools fo r a f u r th e r  examination of 
t h e i r  advantages and e f fe c t iv e n e s s .  Having s u c c e s s fu l ly  passed 
th i s  s tage  the experiment could then be adopted in to  the s t a t e  
school curriculum. At t h i s  school a l s o ,  methods of teaching  in  
small r u r a l  schools might be experimented upon, and the 
s tu d en ts  of the Teachers ' College could have a p a r t  of t h e i r  
teaching p r a c t i c e  there . The experim ental school i s  made up of 
f iv e  primary schools accep ting  c h i ld re n  from 6 to 12 yea rs  of 
age

1. The f i r s t  and the second experim ental schoo ls , th a t  i s ,  two 
schools w ith  s ix  c la s se s  and s ix  teach ers  each

2. The th i rd  experim ental school which i s  a th ree  c la s s  
school, namely a school w ith  s ix  c la s se s  but th re e  teach ers  
only, each teaching  two c la sse s .

3. The one c la s s  school which has one teacher  teaching the 
f i r s t  four c la s se s  toge ther .

4 The "mixed" school which i s  made up by th i r d  grade p u p i ls  
who, having been found redundant in  the o ther  schools , a re  put 
toge ther  to  form a completely independent s c h o o l . !

1 The a rea  around th e  s c h o o l.

The school IS s i tu a te d  in  a ty p ic a l  m id d le -c lass  a rea .  There 
are  schools , shops, cinemas, b locks of f l a t s  a l l  around i t .  
The s t r e e t s  a re  narrow, the b u i ld in g s  old and ord inary . There 
a re  two main s t r e e t s  very  near to  the school, so th e re  i s  a l o t  
of t r a f f i c  a l l  day long. At a five-m inute  walking d is ta n c e  i s  
the c i t y ' s  sea f ro n t  covered through i t s  len g th  by playgrounds, 
parks, where c h i ld re n  can be t ra in e d  to le a rn  the ru le s  of the
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4 . T h e  t e a c h e r  a n d  t h e  t e a c h i n g  m e th o d  f o l l o w e d .

The teach er  devoted most of her time to the yoimger p u p i ls .  At 
the beginning of a teaching sess io n  she u s u a l ly  s ta r t e d  w ith  
the  o lder  c h ild re n ,  in troduced them to a new task  and a f t e r  she 
ha.d explained what they  had to  do, l e f t  them to  work on t h e i r  
own. Then she turned to  the younger ones and worked along w ith  
them, in troduc ing  and expla in ing  new concepts, ask ing  and 
answering questions . Sometimes she chose to  s t a r t  w ith  the 
young c h i ld re n  and f in i s h  the teaching se ss io n  w ith  the o lder  
ones. In t h i s  case, as  soon as  she en tered  the  c la s s  she 
explained  to  the c h i ld re n  of the 3rd and 4th grades what they  
had to do and then she went s t r a ig h t  to the young ones. I t  
should be noted here th a t  i t  i s  very  d i f f i c u l t  fo r  a teach e r  to 
d ea l  w ith  twenty f iv e  ch i ld re n  who a re  a t  d i f f e r e n t  ages a t  the 
same time The s i t u a t io n  ^ms q u ite  s im ila r  to  th a t  of group 
teach ing  but in  th a t  case you deal with a group of c h i ld re n  of 
the same age who work on d i f f e r e n t  su b jec ts .  In  the case of 
the one c la s s  school th e re  e x is ted  the a d d i t io n a l  d i f f i c u l t y  of 
the very yen mg c h ild re n  of the f i r s t  grade who were o f te n  a t  a 
lo ss  and in  g re a t  need of the t e a c h e r 's  continuous a t t e n t i o n  
and help. Thus, they  could be very  no isy  when they  were l e f t  
w ith  no p a r t i c u la r  task  to  accomplish. No imatter how well 
organised the teacher  might be or how c a re fu l ly  she planned her 
lesson , i t  so happened th a t  th e re  always appeared a problem 
which led to  commotion. In  order to ms.ke the le sso n  more 
e f f e c t iv e  and to  avoid d is ru p t iv e  behaviour the  teach er  adopted 
a kind of mutual teaching  method as  much as  p o s s ib le .  So 
w h ils t  she worked w ith  the young p u p i ls ,  the old ones had a co
op era tiv e  teach ing , th a t  i s ,  they appointed fo r  each d isc u s s io n  
a c o -o rd in a to r  among themselves.

The co -o rd in a to r  poin ted  out two or th ree  p u p i ls  who asked the 
o ther  p u p i ls  questions  on the le sso n  of the day. I t  could be 
claimed th a t  t h i s  teach ing  system worked s a t i s f a c t o r i l y  even i f  
i t  had i t s  d isadvantages. The c h i ld re n  learned to  re sp e c t  each



o th e r s '  opinions and to  accept r e a d i ly  the  o th e rs '  p o in ts  of 
view and arguments. They got used to  a kind of mutual support 
and they o f te n  proved to  be good o rgan izers .  They were u s u a l ly  
s t r i c t  both  as c o -o rd in a to rs  and as  p a r t i c ip a n ts .  They made 
comments and passed judgements, they developed a remarkable 
a t t i t u d e  towards s e l f - d i s c i p l i n e  They demanded th a t  t h e i r  
c lassm ates  supported the opinions they expressed and they  
p ro te s te d  v ig o ro u s ly  when they thought th a t  they  were t r e a te d  
i n  an u n fa i r  way. C e r ta in ly  th e re  always appeared problems 
l ik e  d isp u te s  and c o n tra d ic t io n s ,  and ag g ress iv en ess  was not 
unlcnomi among them. They q u ite  o f te n  m is tru s te d  the o th e rs ,  
they  f e l t  th a t  the co -o rd in a to r  was p a r t i a l  and they fought 
dynam ically  in  order to  demand th e i r  r ig h t s .  In  g e n e ra l ,  
however, the mutua.l-teaching method was r a th e r  su c cess fu l  and 
in  many ways b e n e f i c i a l  to  the ch ild ren .

5. The sam ple of th e  p r e - p i l o t  s tu d y .

The s e le c t io n  of the s ix  second grade c h i ld re n  of the one c la s s  
school was considered most ap p ro p r ia te  a s  these  c h i ld re n  were 
randomly s e le c te d  and th e re fo re  of mixed a b i l i t y ,  and 
furtherm ore, the f a c t  th a t  only s ix  c h i ld re n  formed the whole 
c la s s  s im p lif ie d  both  the t e a c h e r 's  work and the r e s e a r c h e r 's  
aim. The s ix  c h i ld re n  could be d iv ided  in to  th re e  groups 
according to  t h e i r  a b i l i t y  in  îlathematics. Two of them were of 
a very good academic a b i l i t y ,  another two were of an average 
a b i l i t y  and the  remaining two of iquite low a b i l i t y .  The 
c h i ld r e n 's  age range extended between 7 and 7 8/12, the
youngest ch ild  being the weakest in  Mathematics. This c h i ld  
foimd i t  very  d i f f i c u l t  to  concen tra te  on a ta sk  fo r  a len g th  
of time, she could h a rd ly  work s i l e n t l y ,  and she in te r ru p te d  
the o the rs  q .ii te  o f ten . Another c h i ld ,  a boy of 7 3/12, was 
very weak a t  Mathematics too, but the  d i f f i c u l t i e s  he met
re su ited  from h is  i n a b i l i t y  to  read f lu e n t ly  Since, 
th e re fo re ,  he used most of the time fo r  reading and t ry in g  to  
imderstand what was asked of him he could h a rd ly  ca tch  up w ith  
the r e s t  of the  c la s s  Concerning the o ther  th re e  c h i ld re n ,  
one of them was academ ically  ab le  but verv  absent-minded and an
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a t t e n t i o n  seeker., and the two o th e rs ,  both g i r l s ,  were very 
system atic  and c a re fu l  w ith  t h e i r  work. The b e s t  of the c la s s  
was a boy aged 7 7/12 who could understand n e a r ly  every concept 
as  soon as  the teach er  in troduced i t ,  and he ha.d alm ost always 
the r ig h t  answer to  the ques tion  asked.

6. The r e a so n s  fo r  th e  co n tin u a n ce  of th e  one c l a s s  
s c h o o l.

The main concern of the school i s  to  develop methods of 
teach ing  s u i ta b le  fo r  mixed a b i l i t y  c la s se s .  This typie of 
school i s  met in  very  small i s o la te d  v i l l a g e s  or i s l a n d s .^  In 
these  v i l l a g e s  w ith  the very  small and u s u a l ly  poor p o p u la tio n  
th e re  a re  o f te n  very few primary p u p i ls ,  u s u a l ly  twelve or 
f i f t e e n  c h i ld re n  only, of a d i f f e r e n t  age range. Thus the 
s t a t e  i s  faced w ith  a dram atic problem. On one hand, primary 
education  i s  compulsory fo r  a l l  c h i ld re n  in  the  country , on the 
o ther  hand, however, to e s ta b l i s h  and m ain ta in  such a small 
r u r a l  school becomes ap p a ren tly  very  expensive. Provid ing  f u l l  
coverage of an expanding curriculum , a p p ro p r ia te  teaching  s ta f f  
and r e q u i s i t e  appara tu s  i s  a very  d i f f i c u l t  and c o s t ly  task . 
So the d e s i r e  and p e rs is te n c e  of the s t a t e  along w ith  i t s  
o b l ig a t io n  to run the ru ra l  schools c rea ted  the s p e c i f i c  tyqie 
of the one c la s s  s c h o o l . !

7. A dvan tages and d isa d v a n ta g e s  of th e  one c l a s s  
s c h o o l.

There a re ,  obviously , some academic, s o c ia l  and educa tiona l 
advantages and d isadvantages  in  t h i s  t^q^e of school.

A dvantages

a. The younger c h i ld re n  in  the classroom fe e l  sa fe  due to  the 
presence of the  o ld e r  p u p i ls .  They know th a t  the l a t t e r  could 
support them i f  need be. They a lso  become more mature and 
s e l f - c o n f id e n t  a s  they  a re  very o f te n  t r e a te d  by t h e i r  teach er  
in  the same way as  the o lder ones. Sometimes the teacher
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in tro d u ce s  a to p ic  fo r a l l  the c h i ld re n  in  the classroom and 
she l e t s  them a l l  take p a r t  in  the d isc u s s io n  or in  the v a r io u s  
a c t i v i t i e s .

b. The young p u p i ls  develop a sense of t h e i r  r ig h t s  and d u t ie s  
much e a r l i e r  than o ther p u p ils  of t h e i r  age who belong to 
"ord inary" c la s se s  ( c la s s e s ,  th a t  i s ,  where p u p i ls  a re  of the 
same chrono log ica l age). Their c la s s  i s  a model of the s o c ie ty  
in  which they f ind  themselves some years  l a t e r .  From such a 
p o s i t io n  in  the classroom the most ab le  c h i ld re n  le a rn  to 
c o e x is t  h app ily  w ith  the le s s  ab le  c h i ld re n ,  thus , they  g e t  
used to  behaving in  a thoroughly accep tab le  way. The classroom 
i s ,  th e re fo re ,  a microcosm of the so c ie ty  in  which they  l iv e .

c. The yoimg c h i ld re n  a re  g iven the o p p o rtu n ity  to  be
in troduced  to  c e r t a in  concepts e a r l i e r  than  t h e i r  school age 
while t h e i r  teach er  p re se n ts  them to the o ld e r  ch i ld re n .  Thus, 
when the time comes fo r  them to  encounter these  same n o tio n s  
ag a in , they w i l l  a l re a d y  be fa m il ia r  to them and p o s s ib ly  more 
r e a d i ly  comprehended. The o lder p u p i ls ,  on the o ther  hand, by 
l i s t e n in g  to su b je c ts  a lre a d y  taught to  them y e t  p a r t l y ,  or 
m ostly  fo rg o t te n ,  a re  given the chance to  r e in fo rc e  the
concepts a l re a d y  p resen ted  a t  an e a r l i e r  s tage .

D isa d v a n ta g es

a. The o lder  c h i ld re n  could very  e a s i ly  be turned from
a s s i s t a n t s  of the young ones to p a t ro n iz e rs ,  from co-workers to  
oppresso rs , from a. help in  a danger to  a danger i t s e l f .  At the 
same time the yoimg p u p i ls  could change from p eacefu l playmates 
to d e s tro y e rs  of the p lay. Besides t h e i r  coex is tence  w ith 
o lder  c h i ld re n  might be more of a h indrance to  t h e i r  normal 
m a tu rity  than a f a c to r  to  p rem aturity . The young c h i ld re n  
might seek support and p ro te c t io n  much too e a s i ly  and so become 
p a th e t ic  and over-dependent upon o thers .

b. The teacher  always f in d s  i t  d i f f i c u l t  to  a l l o c a t e  her time 
f a i r l y  among her p u p i ls .  She always appears  u n fa i r  to  the
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o ld er  p u p i ls  s ince  she takes i t  fo r  g ran ted  th a t  they  need her 
l e s s  than the young ones, so she u s u a l ly  devotes  more of her 
time to  the l a t t e r .  I t  could be argued th a t  t h i s  i s  no t good 
enough fo r  beg inners  who should enjoy most of t h e i r  t e a c h e r 's  
a t t e n t i o n  and care.

c. F ins.lly , some of the c h i ld re n ,  fo r  example, those of the 
t h i r d  grade who a t te n d  the lessons  of the fo u r th  grade, face 
some d i f f i c u l t i e s  because they a re  asked to  a s s im i la te  concepts 
ahead of t h e i r  school age and academic a b i l i t y .

À b r i e f  d e s c r ip t io n  of th e  p ro ced u re  fo llo w e d  d u r in g  
th e  P r e - P i lo t  s tu d y .

At the beginning of the lesson , a d isc u s s io n  on the new concept 
to be in troduced  took p lace , and the c h i ld re n  answered v a r io u s  
ques tions  using  a t  the same time the a p p ro p r ia te  appara tus . In 
the course of the  study the concepts taught were:

1. Tfie h a l f  (1 /2 )  making use of the siquare, the c i r c l e  and 
th e i r  p a r t s .  While the ch i ld re n  were engaged in  becoming 
acq.iain ted w ith  the appara tus  they were a l s o  in troduced  to  the 
corresponding terminology^ only in  order to  become fa m il ia r  
w ith  the p a r t i c u l a r  vocabulary and not to  memorize i t .

At some time during  the le sso n s , d e f in i t i o n s  of some ma.theimati
cs. 1 no tions  emerged, such as :  f r a c t io n ,  mimerator and denomina
to r  of a f r a c t io n .

P r a c t is in g  these  mathematical no tions  the c h i ld re n  were a b le  to  
d e sc r ib e  some f r a c t io n s  g iven in  e i th e r  w r i t t e n  or o ra l  form to 
them.G A fte r  t h i s  th e o r e t ic a l  b r ie f in g  and having answered 
ques tions  l ik e :
"How should I share s ix  u n i f ix  between 2 ch ild ren ?"
"How should I  share 14 ches tnu ts  between Maria and Helen?", 
the ch i ld re n  were asked to  complete the a p p ro p r ia te  worksheets.

2. The n o tio n  of m e  fourth., two a.nû th i'o e  fo u r th s .
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The c h i ld re n  d iscovered  some r e la t io n s h ip s  between these  f r a c 
t io n s  w ithout w r i t in g  anything in  t h e i r  books or the 
b lackboard , but simply by d iscu ss in g  or using the appara tus . 
For in s ta n c e ,  covering h a lf  of the c i r c l e  w ith  the two fo u r th s
of the  same c i r c l e  they re a l iz e d  th a t :
1 1  2 1^  ^  , th a t  i s  j  equals y  thus a l e r t i n g  them the same time

a t  the idea of eq u iv a len t f r a c t io n s .  Also, by covering the 
c i r c l e  com pletely w ith  the four ^  p ieces  they  n o ticed  th a t  ^  +
1 1 1  
4 4 4 th a t  IS T make the whole thus g e t t in g  an idea

about the a d d i t io n  of common denominator f r a c t io n s  and n o t ic in g  
th a t  when the two terms of the f r a c t io n  a re  the same then  the
f r a c t i o n  equals the u n i t .  ^Thile puzzling  out the p ie c e s -p a r t s

?
of the c i r c l e  and the sq.ia.re they encountered the f r a c t io n s  ^  

and formed a d d i t io n s  and s u b tra c t io n s  of common^ :3and ^

denominator f r a c t io n s  of the kind :
3 1 4
4 4 “ 4

^  eq-.ials

or

1 -

or

e q . B . l s

N atu ra lly ,  they did  not w r i te  the f a c t s  bu t designed them in  
drawings. F in a l ly ,  they f i l l e d  in  the corresponding
worksheets.

7/1



3. The notions of one t/iiz'd and two thirds.

1 1The procedure followed fo r  the f r a c t io n s  ^  was a l s o  f o l -
1

lowed fo r  the f r a c t io n  y  . Apparatus fo r  the in t ro d u c t io n  and

comprehension of the concept was employed and the c h i ld re n
1 ■? 2 1 formed a d d i t io n s  (^  + ^  = 1) , s u b tra c t io n s  (1 - j  and

? 4
found eiquivalences (|- = by simply using the shapes and t h e i r  

p a r ts .

During the  second week in  which f r a c t io n s  were taugh t a fu r th e r  
development of the subiject was attem pted. The concepts of the 
continuous p a r t i t i o n  of the whole and the  mixed numbers were 
p resen ted  in  a way and some comparisons between whole and 
r a t io n a l  numbers were made. The f r a c t io n s  were a s so c ia te d  with 
everyday l i f e  and f i n a l l y  the c h i ld r e n 's  a t t e n t i o n  was drawn to 
the use of the vocabulary  and they played games w ith  f r a c t io n s .

Therefo re , in  more d e t a i l ,  during the next th re e  sess io n s  the 
c h i ld re n  engaged themselves with:

a Continuous p a r t i t i o n  of the whole.

To co n so lid a te  the r e la t io n s h ip s  e x is t in g  between the d i f f e r e n t  
f r a c t io n s  of the same whole the p u p ils  were asked to  p a r t i t i o n  
con tinuously  the same th ing  in to  sm aller  and sm aller  equal 
p a r t s .  A ll the c h i ld re n  were g iven the same numtier of paper 
s t r i p s  fo r  t h i s  purpose. Then a ch ild  asked to  take one 
paper s t r i p  and share i t  between two p u p i l s ,  then  among four 
and l a s t l y  among e ig h t  p u p ils .  At the same time ano ther  p u p il  
ima dem onstrating w ith  h is  s t r i p s  what h is  schoolmate was 
doing. So by the end of the a c t i v i t y  the c h i ld re n  were ab le  to 
see the arrangement below:
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and perce ive  the r e la t io n s h ip s  among the v a r io u s  p a r t s  of the
1 1 same whole ( e .g . ,  j  of the whole re p re se n ts  the -  of the

h a lf  of the whole e t c . ) .

b. Mixed Numbiers

Employing the  ap p ara tu s ,  the c h i ld re n  were requ ired  to d e p ic t  
opera tio n s  g iven  to  them o r a l ly  or to express  in  words opera
t io n s  given to them in  shapes, e .g . ; "Using the c i r c l e s  and 
t h e i r  p a r t s ,  can you show me how many a re  one and a h a lf  p lu s  a 
h a lf  c i r c le s ? "  or; "Can you t e l l  me what the  arrangement below 
denotes?"

y

\
\

/  \

c. Com^arii^g the order in the numtser line of two %Aole mmbers and their 
corresporjdh'g fnactiom.l numfiers.

There was an e f f o r t ,  always w ith  the a s s i s ta n c e  of ap p ara tu s ,
1 1to p o in t  out the "paradox" of the formulas a > b but -  < r  whena D

a, b a re  whole numbers.

Thus the c h i ld re n  were asked to  answer su c c e ss iv e ly  to  the 
questions  ;
"Are twenty p ieces  of orange more or le s s  than  two p ieces?"
"What do the f r a c t io n s  1/20 and 1/2 of an orange mean?"
"Which of the two f r a c t io n s ,  1/20 and 1/2, i s  the  b iggest?"



There was no a ttem pt to deepen the siitiject because i t  was con
s id e red  extrem ely d i f f i c u l t  fo r  second c la s s  c h i ld re n  to 
comprehend. The a c tu a l  purpose of p re se n tin g  i t  to  the
c h i ld re n  was only to  g ive them the o p p o rtu n ity  to  n o t ic e  the 
d i f f e re n c e  between a whole and a r a t io n a l  numtier.

d. F ra c t io n s  in  everyday l i f e .

Based on th e i r  everyday experience, the c h i ld re n  were asked to 
imme f r a c t io n s  rep resen tin g  th ings  well kno^m to  them, e . g . ,  
what p a r t  ( f r a c t io n )  of the week/month i s  a day, or what p a r t  
( f r a c t io n )  of the lOp c o in /10 dms? coin re p re se n ts  a pence/dms 
I t  ims thus necessary  for the c h i ld re n  to  r e c a l l  what a.
f r a c t io n  denoted and i t s  w r i t te n  form (namely, what the 
numerator and what the denominator stood fo r ) .

e. The language.

Given the oppo rtu n ity  during the lesson , the c h i ld re n  were 
asked to g ive  each o ther a f r a c t io n  of something they 
possessed , thus p r a c t i s in g  the terminology. John, fo r  example, 
was asked to g ive  D im itr is  1/2 of h i s  sm.iare and Anthi 3/4 of 
her c i r c l e ,  or Anthi was given a p iece  of Evdokia 's  c i r c l e  and 
was then asked to name th a t  p a r t i c u la r  p iece . Or, the c h i ld re n
were asked to  fo ld  a sqi.iare into two, fo u r ,  e ig h t  eq.ial p a r t s
and 30 on.

Games used  in  th e  te a c h in g  of f r a c t io n s

1. Crosswords.

A crossword was made and given to the c h i ld re n  to compose so 
th a t  they could p r a c t i s e  the terminology of the f ra c t io n .

2. Dominoes



À s e t  of dominoes was made to  help  the c h i ld re n  r e l a t e  the v i 
sua l  form of the f r a c t io n  to i t s  corresponding siuatiol and v ice  
versa . Each p a r t  of the domino co n s is ted  of two equal p ieces  
of cardboard covered w ith p l a s t i c  t ra n sp a re n t  f o i l .  A shape 
was drawn on one of the halves and a f r a c t io n  Wf.s w r i t t e n  on 
the o th e r ,  so th a t  the c h i ld re n  had to  match the r ig h t  f r a c t io n  
w ith  i t s  corresponding sha.ded shape on ano ther  domino.

L earn in g  to  t e l l  th e  tim e .

During the th i r d  and l a s t  week of the s tudy  the c h i ld re n  were 
in troduced  to  the subiject of time and p a r t i c u l a r l y  in  how to 
t e l l  the  time from the analogue clock. This su b je c t  was 
considered as  an ex tens ion  of the p rev ious  m athematical to p ic  
With the  c i r c l e  and i t s  d iv is io n  in to  two or four p a r t s  as  a 
s t a r t i n g  p o in t  we moved to the clock face. The clock was 
t r e a te d  as a c i r c l e .  At the beginning a paper clock T-ra.s used 
d iv ided  in to  four equal p a r t s ,  w ith two d iam eters  a t  the p o in ts  
of which the numbers twelve, s ix ,  th re e  and n ine  were w r i t te n ;

12

A fter a very b r ie f  re fe rence  to  the name of the hands (hour 
hand, minute hand)® we proceeded to  the way these  hands oper
a ted . The f a c t  th a t  we always s t a r t  from the  moment the minute 
hand p o in ts  to  twelve Tfas p ro p erly  s t r e s se d .  Wien the  minute 
hand moves from twelve and by the time i t  has reached th re e  i t  
has covered one fo u r th  of the c i r c l e  so we say i t  i s  a qi.ia.rter 
p a s t .  When i t  con tinues  and reaches s ix  i t  has run e x a c t ly  
h a lf  of the c i r c l e  so we say i t  i s  h a lf  p a s t .  W en i t  reaches 
nine i t  has a l re a d y  covered :3/4 of the  c i r c l e  so we could say 
i t  i s  th re e  q u a r te rs  p a s t  or s ince  th e re  i s  only one q .ia r te r  
l e f t  to  complete the c i r c l e  we u s u a l ly  say i t  i s  a iguarter to. 
The c h i ld re n  were g iven id e n t ic a l  c locks and they  used them
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e i th e r  in  order to  show a time asked ( e g . ,  A q .ia r te r  p a s t  
th re e )  or to  t e l l  the time according to  some schoolm ate 's  clock 
( e .g . ,  th re e  o 'c lo c k ) .  Then, they were requ ired  to  f i l l  in  the 
worksheets.

Next, an analogue clock (divided however w ith  two d iam eters  
in to  four eq.18.1 p a r t s )  was employed so th a t  the  c h i ld re n  could 
d is c e rn  the concept of "minutes".

A fter  r e f e r r in g  to  the  f a c t  th a t  one hour equals s ix ty  minutes 
(namely th a t  the  c i r c l e  can be shared in to  s ix ty  e q ia l  p a r t s ) ,  
ag a in  by p u t t in g  the f r a c t io n s  to use (d iv is io n  of a countable  
whole to  eqi.ial p a r t s )  the c h i ld re n  managed to f in d  out by them
se lv es  th a t  h a lf  an hour (h a lf  the c i r c l e )  con ta ins  t h i r t y  min
u te s  and th a t  the 'quarter of the hour (1/4 of the c i r c l e )  has 
f i f t e e n  minutes. Then, and a f t e r  the c h i ld re n  had used both  
ways of d iv id in g  the clock in to  four eq.ial p a r t s  as  a c i r c l e ,  
on one hand and as  a period  of time on the  o th e r ,  we proceeded 
to  t e l l  the time when the minute hand moves from twelve to  s ix  
and then from s ix  to twelve in  both  p o s s ib le  ways. ^ L a s t ly ,  a 
b r ie f  account of the v a r io u s  ways of w r i t in g  the time was given 
and the corresponding worksheets were completed.



THE llTH  PRIUART SCHOOL.
The area around the school

1. The main s t r e e t  p a s s in g  i n  f r o n t  of th e  school. The en tran ce  
to  the  p layground which can be seen  h e re  i s  out of use.

1

2. The school 3%rd. O pposite  i t ,  a c ro s s  th e  s t r e e t  one of th e  
b u i ld in g s  be long ing  to  th e  Experim ental school can be seen.
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T h e  s c h o o l  b u i l d i n g

3. The school b u i ld in g  and p a r t  of th e  yard

4. An i n t e r i o r  view. The f i r s t  f lo o r ;  th e  open door be longs  
to  th e  classroom  where th e  r e s e a rc h  was conducted.
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I n s i d e  t h e  c l a s s r o o i

m

5-6. The classroom  where th e  r e s e a rc h  was conducted.

Mote: The photos were taken  a year  a f t e r  th e  p i l o t  s tu d y  was
coM ucted and th e  p r e s e n t  desk arrangem ent i s  d i f f e r e n t  from 
t h a t  of the  p i l o t  s tudy . During the  p i l o t  s tu d y  th e  desks were 
a rranged  in  th r e e  rows, one behind th e  o th e r  and a l l  faced th e  
blackboard.
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1. The area around the school. The school i s  s i t u a t e d  in  
the same a re a  a s  the  P r e - p i l o t  s tu d y  schoo l,!®  and the  
d e s c r ip t io n  of th e  a re a  i s  g iv en  in  appendix A, p . i x . ü

2. The school building.

The school was b u i l t  i n  1981 and has fo u r te e n  classroom s. 
Twelve of th e se  classroom s a r e  used by th e  p rim ary  schoo l,  two 
fo r  each one of i t s  c l a s s e s ,  and two by th e  n u r se ry  school. I t  
i s  a tw o -s to re y  b u i ld in g  and i t  c o n s i s t s  of two p a r t s  a d ja c e n t  
to each o th e r .  The main c o r r id o r  c o n s i s t s  of windows a long one 
of i t s  s id e s  and classroom s on th e  o th e r  s id e .  The same 
p a t t e r n  i s  rep ea ted  on every  f lo o r .  A cemented occupies
the f r o n t  of th e  b u i ld in g .  P a r t  of the  i?ard i s  roofed  over by 
one of the  wings of th e  b u i ld in g ,  so t h a t  i t  o f f e r s  p r o te c t io n  
to  a number of c h i ld r e n  on r a in y  d a y s .!2  The school o p e ra te s  
in  two c y c le s ,  one in  the  morning and an o th e r  i n  th e  a f te rn o o n ,  
and accommodates two sch o o ls ,  the  11 th  and 7 th  p lu s  two N ursery 
Schools. The morning cy c le  o p e ra te s  from 8:30 to  13:00 and the  
a f te rn o o n  cyc le  from 14:00 to  18:00. The r e s e a rc h  was c a r r ie d  
out in  th e  11 th  school which had 300 c h i ld r e n  shared between 
twelve c l a s s e s ,  two fo r  each one of the  age groups.

3. The classroom.

The second c lassroom  was on the  f i r s t  f lo o r  of th e  school 
b u i ld in g .  The w a ll  o p p o s ite  the  door was occupied by windows. 
S everal sh e lv e s  stood  a g a in s t  the  w a l l ,  and a cupboard where 
books or a p p a ra tu s  could be locked a g a in s t  the  t h i r d  w all .  The 
desks (see  p. 16) were a rran g ed  in  th re e  rows, one behind the  
o th e r ,  a l l  fa c in g  th e  b lackboard  and th e  t e a c h e r ' s  desk which 
took up the  f o u r th  ^m ll. I t  could be s a id  t h a t  i t  ^?as a r a th e r  
i n t e r e s t i n g  c lassroom  environment. No drawings or c h i l d r e n 's  
a r t  e x h ib i t s  hung on the  w all .  N othing, t h a t  i s ,  t h a t  could 
add some co lo u r  or some v iv id n e ss  to  the  p lace .!®
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4. T h e  t e a c h i n g  s t a f f  a n d  t h e  c l a s s  t e a c h e r .

The school co n s is ted  of twelve c l a s s e s . ! !  Host of the s t a f f  
had taugh t fo r  a number of years., in  f a c t  some of them were 
soon due to  r e t i r e .  There were only two younger te a c h e rs  who 
had come a s  s u l 'S t i t u t e  te ach e rs  to  the school fo r  one year.!®  
Many te a c h e rs  had a ttended  the  in - s e rv ic e  t r a in in g  courses 
o f fe red  on a y e a r ly  b a s is  a t  the Teachers ' In -S erv ice  Train ing  
C olleges (S .E .L.D .E.)!®  They app ea r ed ra  the  r cons e r va t  ive and 
cau tio u s  towards any kind of innovation  whether i t  had to  do 
with manuals and teach ing  methods or rearrangem ents in s id e  the 
classroom Their a t t i t u d e  was p a r t ly  j u s t i f i e d  considering  the 
f a c t  th a t  t h e i r  work was continuously  in te r ru p te d  and 
c r i t i c i z e d  by the s tu d en ts  of the Teachers' College who were 
adm itted  to  do t h e i r  teaching  p ra c t ic e  in  the s c h o o l . ! ?  The 
second c la s s  teach er  was young; very  f r i e n d ly  and ob lig ing  and 
most im p o rtan tly  open to  innovations. She was not a f r a id  to 
expose her work w ith  the c h i ld re n  to  a s tran g e  and perhaps 
c r i t i c a l  eye. She was very  in te re s te d  in  the re se a rc h  and the 
new teach ing  system and r e a d i ly  accepted the idea to  g e t  her 
c la s s  and h e r s e l f  involved in  i t .  Both her bearing  and way of 
teaching  aimed a t  c re a t in g  a p le a sa n t ,  and warm atmosphere for 
the c la s s .  Hers was the only l i v e ly  c la s s ,  ( th e  o th e rs  being 
very  iquiet), s ince  she perm itted  the c h i ld re n  to  move around 
f r e e ly  and work to g e th e r  on the d i f f e r e n t  su b je c ts .  The 
c h i ld re n  l ik e d  her even i f  they o f te n  d i s t r e s s e d  her w ith  t h e i r  
mischievous behaviour. She had passed s a t i s f a c t o r i l y  an in -  
se rv ic e  t r a in in g  programme and she enjoyed very  good 
r e la t io n s h ip s  w ith  a l l  her co lleagues  a t  her school.

5 The c h i ld r e n  who p a r t ic ip a t e d  in  th e  r e s e a r c h

There were twenty s ix  p u p ils  in  the second c la s s ,  e igh teen  boys 
and e ig h t  g i r l s  aged between 6 3/12 and 7 8/12 a t  the time. 
They came from middle c la s s  fam ilie s .!®  Their  p a re n ts  seemed 
to care about t h e i r  c h i ld r e n 's  p rog ress  and were eager to  help 
them w ith  t h e i r  lessons . Being very  coopera tive ,  they were



extrem ely in te r e s te d  in  the  resea rch  and alm ost a l l  of them 
came to school when they were asked to do so. There were more 
boys than  g i r l s  in  the c la s s ,  some or the boys were b o is te ro u s  
which made complete order ami co n tro l  alm ost im possib le  to 
m ain tain . The c h i ld re n  were very  so c ia b le ,  t a lk a t iv e ,  
im pulsive and happy but very  naughty, too. They never ceased 
to  f ig h t  and q u a r re l  during the breaks and even in  c la s s  they 
would whisper or make g e s tu re s  th a t  in d ica ted  t h e i r  in te n t io n  
to  s e t t l e  t h e i r  accounts  a t  a l l  co s t  during the break.

Most of the p u p i ls  were around and below average a b i l i t y ,  with 
very few exceptions. Several of the c h i ld re n  needed th e i r  
t e a c h e r 's  sp e c ia l  a t t e n t i o n  and th e re  was a m aladjusted ch ild  
who, n e v e r th e le s s ,  was t re a te d  l ik e  the r e s t  and w ith  the 
combined a s s i s ta n c e  of her mother and teach e r ,  was making 
remarkable p rogress . G enerally  more system atic  than the boys, 
the g i r l s  of the c la s s  worked more iquietly, e f f i c i e n t l y  and 
n e a t ly .  Obedient, well-behaved and u s u a l ly  shy they t r i e d  to 
surv ive  in  a "m ale-ruled" c la s s .  The boys were u s u a l ly  so 
naughty th a t  they  went alm ost beyond co n tro l .  Throughout the 
lessons  conducted by the c la s s  teacher  and the re sea rch e r  a 
buzz could be heard which m.s never p roduc tive  nor due to  the 
c h i ld r e n 's  a c t i v i t y  w ith in  the lesson . I t  was the r e s u l t  of 
te a s in g  or r iv a l  f ig h t in g  or ta lk in g ,  i r r e l e v a n t  to the  lesson  
i t s e l f .
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THE SCHOOLS OF THE HÀIM STUDY

THE 41st PïŒHàRT SCHOOL 
The area around the school

1-2. The main schoo l en tra n c e  and th e  p e d e s t r i a n  p r e c in c t  
o u ts id e  th e  school.
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T h e  s c h o o l  b u i l d i n g

3. The main e n tra n c e  and th e  e x te r n a l  view of th e  classroom  
where the  s tu d y  was conilucted.

i
4. The playground and th e  b lo ck s  of f l a t s  su rround ing  the  
school.



I n s i d e  t h e  c l a s s r o o m

j

5. The classroom  windows overlook ing  th e  p e d e s t r i a n  p r e c in c t .

I

6. À g e n e ra l  view of the  classroom .
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7-8. The p u p i l s  working on th e  3MP m a te r ia l .

XXXI



À p i a n  o f  t h e  c l a s s r o o m

i n

vzrxzz

B l a c k b o a r d

T e a c h e r ' s
d e s k

k V k V  k J

'k J  k j k V  w

/ J  / J k I 7  k V

k v k V  k _ V

k _ V k v k J  k J

Wardrobe W a rd ro b e



1. The a rea  around th e  s c h o o l.

The school i s  s i tu a te d  in  the "heart"  of the  towi cen tre .  The 
s t r e e t s  surrounding i t  a re  considered to  be the b e s t  of the 
town with expensive shops along them. I t  i s  a crowded and busy 
a re a  a l l  day long. P asse rs-by  shopping or doing window 
shopping, people rushing to t h e i r  jobs ,  yoimg people s i t t i n g  
and ch a t t in g  in  the fa s t - fo o d  r e s ta u ra n ts  or ca fes  of the  a rea  
along w ith  the permanent r e s id e n ts  of the d i s t r i c t  make up the 
p ic tu re  of the neighbourhood. The school i s  b u i l t  on a 
p e d e s t r ia n  walk very  p r e t t y  w ith  t r e e s  and flower beds, a small 
o a s is  in  the middle of the  concrete  b locks th a t  s u f fo c a te  t h i s  
p a r t  of the c i ty .  The d i s t r i c t  i s  packed w ith  b locks of f l a t s  
w ith  high r e n ts  considered even today by a la rg e  number of 
people as  p r iv i le g e d  res idences .  I t  has always accommodated 
p ro fe s s io n a l  people such as  d o c to rs ,  c i v i l  en g ineers ,  lawyers 
e tc  N everthe less , being inhab ited  by people i t  has kept i t s  
l i v e l in e s s  a l l  day and n ig h t  long, r e s i s t i n g  i t s  tran sfo rm a tio n  
in to  a mere commercial cen tre . Next door to  the  primary 
schools s tands a secondary school w ith  i t s  own school yard. 
The a re a ,  th e re fo re ,  ou ts id e  the school i s  crowded w ith  
c h i ld re n  fo r  most of the day. Most of the c h i ld re n  l iv e  very  
near the school. There a re ,  however, c h i ld re n  who have to 
cross  s t r e e t s  busy w ith  t r a f f i c  in  order to g e t  to  school. The 
p a ren ts  or o f te n  the g randparen ts  of these  c h i ld re n  a re  obliged 
to  take them to school and then back home every day.

2. The s c h o o l.

The school i s  s i tu a te d  in  the cen tre .  I t  i s  not housed in  i t s  
oi'Tii b u ild in g  as  i t  shares  the same school b u i ld in g  w ith  the 
42nd primary school. Thus th e re  a re  in e v i ta b ly  two schooling 
se ss io n s ,  one in  the morning, the o ther in  the a f te rn o o n , 
in terchanging  every week. The b u i ld in g ,  a tw o-sto rey  
s t ru c tu re ,  was b u i l t  in  1932 and has e ig h t  classrooms. These 
s tand, as  in  most school b u i ld in g s  in  Greece, on one s id e  of a 
long c o r r id o r ,  the o ther  facing  through a row of windows e i th e r  
the school yard or the s t r e e t .  Therefore , the only means of



commimication among the rooms i s  the c o r r id o r .  The e ig h t
classrooms were inadeiquate fo r  the needs of the school So
they  had to tu rn  th re e  o ther rooms, normally in tended fo r  s t a f f  
o f f i c e s  or o ther  u ses ,  to  classrooms. There i s  no open space, 
or a p lace  fo r  a l i b r a r y  or a room fo r  t h e a t r i c a l  performances 
or o th e r  a c t i v i t i e s  to take p lace . In  s h o r t ,  the school 
b u i ld in g  l ik e  most school b u ild in g s  in  Greece was designed and
b u i l t  to  meet needs very  d i f f e r e n t  from those of today. The
t o t a l  number of p u p i ls  was 295 and the te a c h e rs  employed were 
eleven, host te a c h e rs ,  as  i s  u s u a l ly  the case in  most downtown 
schoo ls , had been in  the se rv ice  from f i f t e e n  to t h i r t y
years .!®  Several of the teachers  had served in  the same school
fo r  f i f t e e n  years.  Most of them, however, had taught from one 
to  f iv e  years  in  t h i s  p a r t i c u la r  school. The p r in c ip a l  of the 
school had t h i r t y  years  of teaching  experience , he had a 
u n iv e r s i ty  degree and two years  of graduate  s tu d ie s .  Three of 
the teach e rs  had a ttended  a. one-year programme of in - s e rv ic e  
t r a in in g  (S.E.L.D.E = Seminars fo r  T ra in ing  Primary School
Teachers).

Most of the r e s t  of the teach e rs ,  given the chance, would have 
been w i l l in g  to  acq u ire  some kind of s p e c ia l  t r a in in g  and 
q u a l i f i c a t io n s .  The c la s s  th a t  each teacher  w i l l  teach  in  the 
fo llow ing year i s  decided a t  the beginning of the school year 
during a g en era l  assembly of the s t a f f .  During the  assembly 
every teach er  expresses  and j u s t i f i e s  her wish to  teach  a 
p a r t i c u l a r  c la s s  and very  o f ten , they y ie ld  to  a c o l le a g u e 's  
wish in  a s p i r i t  of mutual luiderstanding. The 41st primary
school, along w ith  two or th re e  o ther  s t a t e  schools , has 
always been considered one of the b e s t  in  toi-m. This i s  due 
to :

a. the f a c t  th a t  i t  has t r a d i t i o n a l l y  had very  good teachers .  
This i s  only n a tu r a l ,  s ince  the teach ers  serv ing  th e re  have 
al%fe.ys had a long teaching  experience. The m a jo r i ty  of them 
work hard and make a p o in t  of keeping in  touch w ith  the new 
educa tiona l and teach ing  methods.
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co m im ic a tio n  among the rooms i s  the c o r r id o r .  The e ig h t
classrooms were inadeignate fo r the needs of the school. So
they  had to  tu rn  th re e  o ther rooms, norm ally  in tended fo r  s t a f f  
o f f i c e s  or o ther  u ses ,  to  classrooms. There i s  no open space,
or a p lace  fo r  a l i b r a r y  or a room fo r  t h e a t r i c a l  performances
or o ther  a c t i v i t i e s  to take p lace . In  s h o r t ,  the school 
b u i ld in g  l ik e  most school b u ild in g s  in  Greece was designed and
b u i l t  to  meet needs very  d i f f e r e n t  from those of today. The
t o t a l  number of p u p i ls  was 295 and the te a c h e rs  employed were 
eleven. Most te a c h e rs ,  as  i s  u s u a l ly  the case in  most doimtoT-ni 
schoo ls , had been in  the se rv ice  from f i f t e e n  to  t h i r t y  
y e a r s . Several of the teachers  had served in  the same school 
fo r  f i f t e e n  years . Most of them, however, had taught from one 
to  f iv e  years  in  t h i s  p a r t i c u la r  school. The p r in c ip a l  of the 
school had t h i r t y  years  of teaching  experience , he had a 
u n iv e r s i ty  degree and two years  of g raduate  s tu d ie s .  Three of 
the teach e rs  had a t tended  a one-year programme of in - s e rv ic e  
t r a in in g  (S E .L D .E .=  Seminars fo r  T ra in ing  Primary School 
Teachers).

Most of the r e s t  of the teach e rs ,  g iven the  chance, would have 
been w il l in g  to  acq u ire  some kind of s p e c ia l  t r a in in g  and 
q u a l i f i c a t io n s .  The c la s s  th a t  each teacher  w i l l  teach  in  the 
follow ing year i s  decided a t  the beginning of the  school year 
during a g en era l  assembly of the s t a f f .  During the assembly 
every teacher  expresses  and j u s t i f i e s  her wish to teach  a 
p a r t i c u l a r  c la s s  and very  o f ten ,  they y ie ld  to  a c o l le a g u e 's
wish in  a s p i r i t  of mutual im ders tan ling . The 41st prim ary
school, along w ith  two or th re e  o ther  s t a t e  schools , has 
always been considered one of the b e s t  in  towi. This i s  due 
to :

a. the  f a c t  th a t  i t  has t r a d i t i o n a l l y  had very  good teach ers .  
This i s  only n a tu r a l ,  s ince  the teach e rs  serv ing  th e re  have 
always had a long teaching  experience. The m a io r i ty  of them 
work hard and make a p o in t  of keeping in  touch w ith  the new 
educa tiona l and teach ing  methods.
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b the f a c t  th a t  most of the p u p i ls  a t te n d in g  t h i s  school come 
from upper middle c la s s  fam ilies., who have t r a d i t i o n a l l y  
inhab ited  the  cen tre  of the c i ty .  There i s  a g re a t  demand fo r  
a p lace  in  the school by p a re n ts  who wish to  provide t h e i r  
c h i ld re n  w ith  the b e s t  of schooling and prepare  them fo r  
f u r th e r  education. The f a c t  th a t  the m a jo r i ty  of the p a re n ts  
a re  well educated themselves means th a t  they  a re  w i l l in g  to  
cooperate w ith  the school. However, many of the te ach e rs  were 
of the opinion th a t  some p a re n ts  in t e r f e r e d  or even m is tru s ted  
what they were try in g  to accomplish w ith  the c h i ld r e n .20

3- The c la ssr o o m .

I t  was a spacious room w ith b ig  windows along one of i t s  s id es  
overlooking the s t r e e t .  The windows began h igh  above the f lo o r  
so th a t  even when s tand ing , the p u p i ls  could no t see ou ts ide .  
From the f lo o r  to h a lf  way up, the w alls  were p a in ted  in  grey  
p l a s t i c  colour and from h a lf  way up to the c e i l in g  they  were 
whitewashed. The door ^ms the same colour as  w ell as the two 
metal cupboards and the metal p a r t s  of the p u p i ls '  desks. The 
only d eco ra t io n  on the w alls  were some long fo rg o t te n  paper 
doves. The big  blackboard was f ixed  to  one of the w a lls  w ith  a 
wooden stand of egi.ial s iz e  below i t  fo r  the c h i ld re n  to  stand 
when they wanted to  w r i te  on i t .  Beside the blackboard, in  one 
of the classroom co rn ers ,  on a wooden stand ^ms the t e a c h e r 's  
desk. As in  almost a l l  s t a t e  schools the c h i ld re n  s a t  in  desks 
a l l  facing  the blackboard. They did  not form groups, nor were 
th e re  co rners  of work in s id e  the c la s s .  The teach er  did  almost 
a l l  the teach ing , and whenever a d isc u s s io n  a ro se ,  i t  %7as 
u su a l ly  guided by the teach er ,  who asked the ques tions  to  which 
the p u p i ls  re p l ie d .

4. The t e a c h e r .

The second c la s s  teacher  was a very experienced woman. She had 
e s ta b lish e d  a warm re la t io n s h ip  w ith  the c h i ld re n  and did  her 
b es t  working on and off the c h i ld r e n 's  books of Mathematics. 
At her owi expense she photocopied t e s t s  on Mathematics and



Language and gave them to  her p u p i ls  g u i te  o f te n  in  order to  
check th e i r  weaknesses and co n so lid a te  the acquired  knowledge 
Very a c t iv e  and e n e rg e t ic ,  she was in te r e s te d  in  her work. Her 
c r i t i c i s m  fo r  the new Greek Mathematics manuals was 
c o n s tru c t iv e :  She found no d i f f i c u l t i e s  in  using  them, but
where she foimd them lack ing , she would suggest o ther  
approaches. Also, when her experience d ic ta te d  i t ,  she would 
g ive  them e x tra  e x e rc ise s  to  help  them under s tand new concepts 
more e a s i ly

5. The p u p i l s .

T h e ir  s o c i a l  and fa m ily  background.

The school Md 295 p u p i ls  and the second c la s s  which 
p a r t ic ip a te d  in  the re sea rch  had 25 ch ild re n .  The m a jo r i ty  of 
the c h i ld re n  came from middle c la s s  fa m il ie s .  The p a re n ts  of 
two of the p u p i ls  were d i v o r c e d . O f t e n  one or bo th  p a re n ts  
had u n iv e r s i ty  education: in  most of the fa m il ie s  the mothers
worked. According to  in form ation  provided through the use of 
igi.ie s t i  orma i r e s :
a. At l e a s t  f i f t e e n  out of the twenty f iv e  f a th e r s  and the 
same percen tage of mothers had u n iv e r s i ty  education. 2’̂  
b Ten of the twenty f iv e  fa m il ie s  had th re e  c h i ld re n  and 
f i f t e e n  had two ch ild ren .
c. A ll fa m il ie s  had a t  l e a s t  two c h i ld re n  and in  seventeen of 
them the ch i ld  a t te n d in g  the second c la s s  was the yoimgest in  
the family.
d More boys than  g i r l s  d id  not in tend  to  pursue h igher 
education. They appeared to be s tro n g ly  in fluenced  by the T/ 
and did  no t seem to look up to t h e i r  f a th e r s  as  a p p ro p r ia te  
models. On the c o n tra ry ,  from the e igh teen  g i r l s  only th ree  
chose jobs fo r  which u n iv e r s i ty  degrees were not n ecessary , and 
th re e  o th e rs  r e p l ie d  th a t  they had not y e t  decided what they 
wanted to  become when they  l e f t  school.
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One i s o l a t e d  c a s e  s t u d y  i n  t h e  4 1 s t  s c h o o l

I t  was considered n ecessary  to  p re sen t  t h i s  case s tudy  here  in  
order to  j u s t i f y  the sp e c ia l  procedure followed fo r  the 
pa r  t  i  cula  r c h i I d .

G eorge; Age; 7+ Sex: Ife.le
C lass: B School: 41st

George had acu te  p sycho log ica l problems. His mood and conse
quen tly  h i s  behaviour would change ra p id ly ,  so a t  times he could 
be very  p le a s a n t  and p la c id  and the next moment extrem ely ag
g re s s iv e  and r e s t l e s s .  He %fa.s an a t t e n t io n - s e e k e r .  His fam ily  
background along w ith  the e x is t in g  ed uca tiona l system caused h is  
lea rn in g  d i f f i c u l t i e s  and sutise.iguent behav ioura l problems. His 
f a i l u r e  in  a l l  school su b je c ts  along w ith  h i s  i n a b i l i t y  to  make 
f r ie n d s  made him e i th e r  d is ru p t iv e  and ag g ress iv e  or p a th e t ic  
and in a t t e n t iv e .  N everthe less , i t  i s  d i f f i c u l t  to  claim th a t  
h i s  I.Q. le v e l  was low even though h i s  competence le v e l  was fa r  
from s a t i s f a c to r y .  U nfortunate ly , we did not possess  s tan d a rd 
ized t e s t s  on c h i ld r e n 's  mental development, nor some e x p e r t 's  
re p o r t  on the p a r t i c u l a r  ch i ld  so we a re  in  no p o s i t io n  to  give 
a c le a r  account of the boys' p sycholog ica l and mental s t a t e .  A 
c lo se  encounter w ith  the boy, however, gave no reasons to  be
l ie v e  he su ffe red  any - a t  l e a s t  s e r io u s  - p e rc e p tio n  problems. 
I t  r a th e r  seemed th a t  he su ffe red  co n cen tra t io n  and co -o rd in a 
t io n  d e f ic ie n c ie s .  From the very beginning i t  became c le a r  th a t  
he would not work w ith  the cards sy s te m a tic a l ly .  On the o ther 
hand, the re sea rch e r  could not dea l w ith  him e x c lu s iv e ly  during 
the whole lesson . An a ttem pt was made to  occupy him w ith  e a s ie r  
worksheets w ith  much sim pler t e x t s ,  bu t in  va in ,  s in ce  he would 
not accep t s p e c i f i c  d i f f e r e n t i a t i o n s  from the o th e rs  A fter  
d isc u ss in g  the problem w ith  both the b o y 's  mother and h is  
teacher  i t  was decided to  l e t  him continue working w ith  the 
cards. Moreover, h i s  mother suggested th a t  he should be allowed 
to take home se v e ra l  cards a t  a. time. There, the tu to r  she 
h ired  to  help  him w ith  h is  homework could help  him w ith  the



cards as  w ell. At school he would work on the cards as  much as 
he could be a s s i s t e d  by bo th  the re sea rch e r  and one or h is  
schoolmates who was very  n ice  and w il l in g  to  read and ex p la in  
the t e x t  to him. C e r ta in ly  t h i s  was not the b e s t  arrangement. 
The p a r t i c u l a r  ch i ld  should have a person to teach  and dea l with 
him throughout the whole se ss io n  bu t,  of course, th a t  was a lu x 
u ry  not perm itted  by the l im i ta t io n s  and r e s t r i c t i o n s  imder 
which t h i s  re sea rch  was being c a r r ie d  out.
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THE 9TH PRlHAltT SCHOOL OF PHI1ÏK&S 
The a r e a  around th e  s c h o o l .

1. The playground and the blocks of flats neighbouring upon 
the school's left.

2. The b locks  of f l a t s  i n  p a r a l l e l  arrangem ent on th e  s c h o o l 's  
r ig h t .
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T h e  s c h o o l  b u i l d i n g

3. The six classroom building

i
4. The school playground and the staff room.
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I n s i d e  t h e  c l a s s r o o m .

5. The desk arrangement.

6. The classroom's entrance and the windows overlooking tht 
playground.
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7-8. The children working on the SMP cards.
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T h e  a r e a  a r o u n d  t h e  s c h o o l

The 9th  school of the h u n ic ip a l i ty  of Kalamarie. i s  s i tu a te d  in  
the  suburb of Ph in ikas. I t  i s  a suburb in  the  e a s te rn  p a r t  of
the  c i t y  b u i l t  25 years  ago. I t  i s  the  product of a
governmental e f f o r t  to  house refugees and workers in  a housing 
e s ta te .  That arrangement was seen somehow to  so lve  the
p e re n n ia l  housing problems of a numtier of re fugees  who had come 
to  Greece from Asia Minor in  1922.. com pletely  banlzrupt and 
ru ined , and who have had a housing problem ever s ince . These 
people had b u i l t  cabins on land allowed by the government fo r 
t h i s  purpose and t h e i r  persona l care  turned these  roughly made 
houses in to  homes. I t  was n a tu ra l  th a t  years  l a t e r  they 
demanded th a t  the government y ie lded  the ownership of the  land 
up to them 30 th a t  they could b u ild  permanent houses which they 
could oxm. Pressed by the s i t u a t i o n ,  the government decided to 
c re a te  the housing e s ta te .  Thus, they b u i l t  3 - s to re y  blocks of 
f l a t s ,  a l l  looking a l ik e ,  in  d i f f e r e n t  p a r t s  of the c i ty .  The 
f l a t s  were handed over to  t h e i r  r i g h t f u l  owners w ith  an 
o b l ig a t io n  on t h e i r  p a r t  to  pay a small s'^mbolic sum of money 
in  small in s ta lm en ts .  I t  was thus th a t  those homeless workers, 
unable through th e i r  f in a n c ia l  p o s i t io n  to  buy a house of t h e i r  
own, ac'T-iired a small f l a t .  And i t  was thus tha.t P h in ikas ,  a 
disadvantaged a re a ,  T-ms crea ted . L i t t l e  by l i t t l e  in  t h i s  a rea  
w ith the a u s te re ,  cement b locks-of f l a t s ,  th e re  appeared a 
church, a ma.rket, a park , two playgrounds, a g--rmnasium, two 
priimary schools and a secondary school. I t  i s  in  t h i s  a rea  of 
the c i t y  w ith  i t s  numerous p e c u l i a r i t i e s  where the 9th  school 
i s  s i tu a te d .

2. The s c h o o l b u i ld in g .

The school b u ild in g  i s  made up of two s to rey s .  I t  i s  b u i l t  in  
a rec tan g u la r  shape and i t  occupies the  whole width of the 
b u ild ing  s i t e .  There a re  th re e  classrooms on each f lo o r  and 
they communicate through wide roofed b a lco n ies  fac ing  the yard. 
The s t a f f  room i s  opposite  the main b u ild in g  in  the yard. A
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q u i te  la rg e  \%rd of cemented su rface ,  w ith  no s ign  of green, 
s t r e t c h e s  in  f ro n t  of the  main b u ild in g .  B u i l t  twenty years  
ago, the b u ild in g  i s  s im i la r  to  every old school, q u i te  
u n im ag ina tive ly  designed. S t r i c t  and c o lo u r le s s ,  a l l  f l a t ,  
w ithout even a roofed ^^.rd, i t  lacks  every element th a t  would 
make i t  a. p le a s a n t ,  happy p lace  fo r  simall c h i ld re n .  I t s  only 
p o s i t iv e  element i s  the open space around i t .  S i tu a ted  on the 
l im i t s  of the sutairb, one of i t s  s id e s  faces  the mountain 
nearby. The o ther  s ide  opposite  the school g a te  opens to  a 
small p lay  ground, where e s p e c ia l ly  the sm aller  ch i ld re n  
u s u a l ly  p lay  a t  the breaks. There a re  no b u i ld in g s  in  the 
v i c i n i t y  of the school so i t  does not seem to  be overshadowed 
by the p re ssu re  of cement masses.

3. The c la ssro o m . The classroom^S c h a ra c te r is e d  by a
lack of s ty l e ,  im agination  and colour. The blackboard was 
hanging on one of the w a lls ;  the t e a c h e r 's  desk stood next to 
i t  on a stand. Another w all w ith  windows opened to  the school 
yard. The p u p i ls '  desks, one behind the o th e r ,  were s e t  in  
th re e  p a r a l l e l  rows and they a l l  faced the t e a c h e r 's  desk. 
There were two grey  metal cupboards in  which \%rious o b jec ts  
were s to red . None of the w alls  was used to  d isp la y  cu rren t  
c h i ld r e n 's  work.

4. The p u p i l s .  

The s o c i a l  and fa m ily  background.

There were 216 c h i ld re n  in  the school and the  second c la s s  
which p a r t ic ip a te d  in  the resea rch  had seventeen  p u p i ls .  That 
was an e x c e p t io n a l ly  small number fo r  an urban school, as  the 
average numt»er of c h i ld re n  i s  between 24-28. The m in i s t e r i a l  
l e g i s l a t i o n ,  however, allow s fo r  t h i r t y  c h i ld re n  in  a c la s s .  
Where they  a re  more than t h i r t y  p u p i ls  in  a c la s s  i t  i s  d iv ided  
in to  two, thus g iv ing  a sm aller nimber of c h i ld re n  per c la ss .  
This p o s i t io n  was predominant in  the 9 th  school. As th e re  was 
no e x tra  room to accommodate the newly formed c la s s ,  one of the 
c la s se s  a ttended  school in  the morning and the  o ther  in  the
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a f te rn o o n ,  or v ice  versa . Concerning t h e i r  s o c ia l  and fam ily 
backgroimd, the m a jo r i ty  of the c h i ld re n  came from working 
c la s s  f a m il ie s ,  who faced bo th  f in a n c ia l  and s o c ia l  problems. 
The f a th e r s  were mostly inexperienced workers, w ith  no 
permanent jobs , o f te n  unemployed and they  lacked even 
elem entary education. The m a jo r i ty  of the mothers d id  not 
work. Very o f te n  the occupations of bo th  mothers and fa th e r s  
were seasona l,  temporary ones. Some of the fa m il ie s  had more 
than two ch ild ren . Host of the p a re n ts  were in te r e s t e d  in  
t h e i r  c h i ld r e n 's  p rog ress  and eager to  help  them. Few of them 
were com pletely  in d i f f e r e n t  and unconcerned. According to 
in fo rm ation  taken  through the c h i ld r e n 's  «guestiomiaire i t  was 
assumed th a t :

a. Only th re e  or four of the p a ren ts  f in ish e d  secondary 
school. The r e s t  must have b a re ly  f in ish ed  prim ary school.

b In n ine out of the seventeen fa m il ie s  the  c h ild  a t ten d in g  
the second c la s s  was the yomigest in  the family.

c None of the p a re n ts  had u n iv e r s i ty  education  and none of 
the p u p i ls  expressed the wish to pursue fu r th e r  education  a f t e r  
t h e i r  i n i t i a l  schooling was completed.

A s c ru t in y  of the c h i ld r e n 's  l i f e  cond it io n s  in  t h e i r  fam ily 
l i f e  a s  w ell as  in  t h e i r  broader s o c ia l  s e t t i n g  would be out of 
the p e rsp e c t iv e  and p o s s i b i l i t i e s  of the p re se n t  research . 
Therefore the elements a t  our d isp o sa l  a re  r a th e r  l im ited  and 
have been drawn e i th e r  from the q u es tio n n a ire  the  c h i ld re n  were 
asked to  f i l l  in  or from the c h i ld r e n 's  owi spontaneous 
comments and t a lk s  in  the course of a school hour.

5- The s t a f f .  The teach ers  of the f i r s t ,  second and th i rd  
c la s s  taught in  the '9th school fo r  the f i r s t  time. They were 
a t  a lo s s  as to  how to  d ea l  w ith  the p u p i l s '  low competence. 
The f i r s t  c la s s  teach er  was q .ii te  experienced w ith  th a t  age of 
ch ild ren . N everthe less , she was anxious th a t  some of her 
p u p ils  might be unable to  read and w r i te  or understand b as ic
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m athematical concepts a t  the end of the school year. The 
teach e r  of the f i f t h  c la s s  had been in  the same school fo r  many 
y e a rs ,  so th a t  he was w ell aware of the c h i ld r e n 's  fam ily  and 
s o c ia l  problems. He was thus ab le  to  evolve a programme fo r  
the  ch i ld re n  and he d id  h is  b e s t  fo r  them. 24 G enerally  
speaking, the s t a f f  were w ell aware of the p e c u l i a r i t i e s  of the 
school and were prepared to  face problems and t o l e r a t e  the 
n eg a tiv e  agg ress iv e  behaviour of the c h i ld re n .  Most of the 
s t a f f ,  even i f  they  were aware of the  in e f f ic ie n c y  of the 
t r a d i t i o n a l  teach ing  methods fo r  c e r t a in  p u p i ls ,  were not 
prepared  to  o f fe r  a l t e r n a t iv e s ,  e i th e r  because they  were not 
im aginative enough or because they had experimented and been 
d isap p o in ted , or f i n a l l y ,  because they d id  not dare  to  oppose 
mini s t e r i a 1 l e g i s l a t  i  ons.

TEE FOÜE CHILDREM OF THE 9TH SCHOOL.

k  d isc u s s io n  of four case s tu d ie s  i s  p resen ted  here in  an e f f o r t  
to  h ig h l ig h t  the reasons why the p a r t i c u l a r  c h i ld re n  were 
t r e a te d  as a sp e c ia l  group throughout the research .

Y asso: Age : Sex: Female.
C lass: B School: 9th.

The sm alle s t  g i r l  in  c la s s ,  she was always q u ie t ,  sm iling and 
w il l in g .  Along w ith  Vangelis they were the weakest p u p i ls  in  
t h e i r  group. She ^ms unable to  recognize the numbers or l e t 
te r s .  Her p a r t i c ip a t i o n  in  c la s s  was n i l ,  she could not even 
hold a p e n c il  in  the c o r re c t  p o s i t io n .  She made no p rog ress  a t  
a l l .  The only p o s i t iv e  e f f e c t  of school on her was th a t  she a s 
soc ia ted  with c h i ld re n  of her own age and l e a r n t  the ru le s  of 
behaviour and s o c ia b i l i t y .

To make an a ttem pt she needed a p e rso n 's  cons tan t help  and sup
po rt.  N everthe less , she could f ind  t h i s  kind of sp e c ia l  care 
n e i th e r  a t  school - the educational svstem does not a llow  fo r
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in d iv id u a l  teach ing  - nor a t  home where they  faced s e r io u s  p rob
lems. 25

For a w hile she went to  a Welfare Institution25 but the people 
th e re  claimed incapab le  of help ing  her. V asso 's  b ro th e r ,  a 
f i r s t  c la s s  p u p i l ,  a lso  faced se r io u s  problems a t  school. The 
t im e tab le  a t  the  Welfare I n s t i t u t i o n  was d i f f e r e n t  fo r  the two 
c h i ld re n ,  so t h e i r  mother had to  take them th e re  one a t  a time, 
which, she claimed, was no t f e a s ib le  w ith  the baby she had to  
look a f t e r  as  w ell. Vasso, th e re fo re ,  w ith  bo th  her s c h o o l 's  
and f a m ily 's  consent was l e f t  alone to  push her way through the 
whole elem entary  school w ithout having acq.iired  no t even the ba
s ic  s k i l l s  of read ing , w r i t in g ,  e tc .  Her books were i n t a c t ,  she 
ac ted  l i k e  a v i s i t o r ,  a lm .ys a loof  in  any c la s s  a c t i v i t y .  At 
times she expressed her wish to le a rn ,  to  p a r t i c ip a t e  in  some 
a c t i v i t y .  That wish, however, was more of a. gay whim ra th e r  
than an eager in te n t io n  to  r e a l l y  le a rn ,  which d i s t i n c t l y  char-  
a c te r iz e d  M aria 's  behav iou r .

Vangeiis: Age; 7+ Sex: Male.
C lass: B School: 9th.

Vangelis was extrem ely «guiet, shy and p o l i t e .  He would be ab 
sen t fo r  most of the lessons . Therefore , even i f  he had made 
some p ro g ress  by a t te n d in g  r e g u la r ly  fo r  a few days, he would 
then be ab sen t fo r  one or even two weeks, so he would go f a r  
backwards and have to  s t a r t  a l l  over again . He was unable to  
recognize even the numbers from one to  ten  or to  symbolize the 
s im p les t  m s.them tica l  f a c ts .  He always seemed eager to  le a rn ,  
even though th a t  might be put down to  h i s  tendency to  p lease  h i s  
teacher . He became r e a l l y  happy when he made the s l i g h t e s t  
p ro g ress ,  thus inducing h i s  t e a c h e r 's  encouraging word and r e i n 
forcement. N everthe less ,  he could no t complete even the  sim
p le s t  of the ta sk s  w ithout the continuous a s s i s ta n c e  an i  super
v is io n  of h i s  teacher  At tim es, even th a t  d id  no t he lp ,  be
cause d e s p i te  h is  e f f o r t  to  l i s t e n  he simply could no t concen



t r a t e  His f a th e r  had died ju s t  before  the  school year s ta r te d  
and Vangelis l iv ed  w ith  h is  mother., b ro th e r  and grandmother.

S p ir o s :  Âge: 7+ Sex: Hale
C lass: B School: 9th

According to  h i s  t e a c h e r 's  opinion and my o bserva tions  Spiros 
seemed unable to  work e f f i c i e n t l y  in  c la s s .  For a g re a t  d ea l  of 
time he was unresponsive , naughty and in  some cases he showed a 
cunniiig p e r so n a l i ty .  Often he o ffe red  h im self longer b reaks, 
r e tu rn in g  to  the classroom a f t e r  the le sso n  had s ta r t e d .  He 
could not concen tra te  fo r  very  long in  a p resen ted  task . He 
wandered around the room, sometimes daydreaming but in  o ther 
cases  he suddenly became in te re s te d  and ready to  v o lu n tee r  h is  
opinion.

F requen tly  he prevented the h is  c lassm ates from working because 
of h i s  unwanted in te rv e n t io n s  and even went so f a r  as  to  f ig h t  
w ith  h i s  peers  or remove appara tu s  which o ther  c h i ld re n  needed.

Abisences occurred during  a l l  th re e  terms, many of which could 
no t be accounted fo r .  '̂Then p re se n t  he seemed unconcerned, ab
sent-minded, u s u a l ly  causing unnecessary  d i f f i c u l t i e s  in  the 
classroom.

M aria : Age : 7+ Sex: Female
C lass: B School: 9th

She was too small fo r  her age, but q u ite  a g i le .  Wien she was
s a t i s f i e d  or aimed a t  something she would be sweet and p o l i t e ;
she would become very  agg ress ive  and h o s t i l e ,  though, when she 
f e l t  th rea tened  or ignored. To g e t  along w ith  h e r ,  one had to
win her confidence. She did  not t r u s t  people e a s i ly ,  bu t on the
o ther  hand she was not very  tru s tw o r th y  h e r s e l f .  She t r i e d  hard 
to  p rog ress  because she f e l t  embarrassed to  d i f f e r  from her 
peers.  She knew how to  g e t  the a s s i s ta n c e  she needed. She



would s t a r t  by p lead ing  and i f  th a t  f a i le d  to  b ring  the d es ired  
e f f e c t  she would end up grimtfling and complaining. She was anx
ious  to  f i n i s h  her work su c c e ss fu l ly .  In  case she d id  no t un
d ers tan d  an ex e rc ise  or what was asked of her  she would make 
someone help  her one way or ano ther.  At w orst she would copy 
the answer from a c la s sm a te 's  ex e rc ise  book, even i f  she did  not 
understand  what i t  was a l l  about. She l iv e d  w ith  her p a re n ts  - 
her f a th e r  d id  not have a permanent job and her mother was a 
housewife - and her s i s t e r ,  who a ttended  the  f i f t h  c la s s  of the 
same school, but was a lso  almost i l l i t e r a t e .

Comments on th e  fo u r  c h i ld r e n ' s  work w ith  th e  work
s h e e t s

The worksheets were received  p o s i t iv e ly  by a l l  four ch ild ren . 
They a l l  worked and somehow p r o f i t e d  from using  the p a r t i c u la r  
m a te r ia l .  The c h i ld r e n 's  responses to c e r t a i n  worksheets ( see 
app.C fo r  a sample ) p re se n t  sp e c ia l  i n t e r e s t  because they  a re  
in d ic a t iv e  of the way c h i ld re n  regard and ex p la in  Mathematical 
concepts as  w ell as  t h e i r  co g n it iv e  growth

There a re  some examples of those answers:
1. In  worksheet ¥1 Maria jo ined  c o r r e c t ly  the la b e ls  in  the 
f i r s t  two examples and in  the th i rd  where something seemed to 
puzzle her she came up to me and sa id :  "Miss, here  I jo ined  both 
(snakes) because they  a re  equa lly  long" . M aria 's  answer implied 
th a t  she had not acq.iired  the n o tio n  of le n g th  p re se rv a t io n  but 
was s tro n g ly  a f fe c te d  by the v is u a l  p e rc e p tio n  of the  ob jec ts .  
All she perceived  was th a t  the two snakes had the  same beginning 
and end w ithout follow ing up the c o r re c t  thinlzing p rocess  th a t  
could lead her to the logico-m athem atical schema.

2. In  ¥2 bo th  Maria and Spiros in  the frame allowed fo r  a p e r 
son t a l l e r  than themselves drew a d e f i n i t e l y  male c h a rac te r .  In 
M aria 's  sh ee t ,  in  p a r t i c u la r  the f ig u re  was b igger  r a th e r  than 
t a l l e r .  Vangelis on the o ther hand, made h i s  f ig u re  t a l l e r  by
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leng then ing  the  legs  out of a l l  p ro p o rt io n  to  the body of the 
ch a ra c te r .

3. In ¥3 Maria, g ives  c o r re c t  answers to  a l l  e x e rc ise s  except 
fo r  the l a s t  one where she w r i te s  8 - 2 = 9. One could e a s i ly  
pu t t h i s  m istake do^m to  M aria 's  i n a b i l i t y  to  r e l a t e  the whole 
to  i t s  p a r t s  or i t  may be a t t r i b u t e d  to  a reading  issu e . I r e 
membered, however, th a t  Maria obtained t h i s  answer throiigh the 
use of appara tu s  so I t r i e d  to  f ig u re  out whether M aria 's  mis
take  due to ano ther reason. I r e c a l le d  then th a t  Maria
asked me how 6 was w r i t t e n  and as  I was s tand ing  opposite  her I
wrote down 6 on a p iece  of paper. Quite absent-m indedly  though,
I  made i t  a s ix  to me and not to  Maria who saw i t  as  a n ine from 
her  sea t .

4. In  ¥4 none of the  c h i ld re n  n o ticed  th a t  the d o ts  were d i s 
t r ib u te d  in  such a m y  as  to  form very d i s t i n c t  rec tan g le s .  
Thus they  drew re c ta n g le s  a l l  s tanding  u p r ig h t  l ik e  the example, 
and alm ost always more than six.2? The c h i ld r e n 's  drawings im
p l ie d  th a t  they  had re a l iz e d  some c h a r a c t e r i s t i c  fe a tu re s  of the 
p a r t i c u l a r  shape (namely, th a t  the opposite  s id e s  a re  p a r a l l e l  
and equal and th a t  the shape con ta in s  some s^nnmetrical axes).

Vasso and Maria having jo ined  the g iven p o in ts  to  form the two
s id e s  of the re c ta n g le s  continue to  draw the remaining two s id es
w ithout the  use of the points. 2b Vasso, in  p a r t i c u l a r ,  pu t some 
d o ts  where she be lieved  tha.t the d is ta n c e  between the given 
p o in ts  was too long and foimd i t  d i f f i c u l t  to  draw the s id e  of 
the shape. Vangelis ^ms the only one who seemed to  n o t ic e  the 
in te n t io n a l  d i s t r i b u t i o n  of the do ts . T herefo re , some of h is  
sha.pes looked as  i f  they  were s^rmmetrical to  an in v i s ib l e  a x is  
and o th e rs  a s  i f  they were derived  from the t r a n s p o s i t io n  and 
the r o ta t i o n  of a g iven  shape.

5. F in a l ly ,  in  ¥5 i t  i s  obvious th a t  a l l  four c h i ld re n  suc
ceeded in  corresponding not only the p lace  bu t a l s o  the numlter 
and s o r t  of the shapes ( th e re  ^m.s only one omission in  M aria 's  
sh ee t) .  V asso 's  drawing of the g iven p a t t e r n  revealed  the spe-
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c i a l  e f f o r t  she made due to  the g re a t  d i f f i c u l t i e s  she encoim- 
te red

F o m  AiTERB&TITE APPROACHES FOR PHPILS *H0 FACE SPECIAL 

LEARHIHG PROBLEMS.

1. Low a t t a i n e r s  co u ld  be ta u g h t by t h e ir  te a c h e r  in  
t h e ir  c la ssr o o m s:  The teacher  can thus organize her work so 
th a t  th ree  or four days a week she can " s te a l"  an hour to  devote 
to the c h i ld re n  th a t  need help on a c e r t a in  to p ic .  N a tu ra l ly ,  
fo r t h i s  teach ing  se ss io n  she must take care to  in troduce  the 
to p ic  she has planned to  the whole c la s s ,  g ive them the neces
sary  exp lana tions  fo r  the task  they a re  to  ta c k le ,  so th a t  they 
can work on t h e i r  o%-m fo r  a com paratively long time. During 
th i s  time, she can, w ithout d i s t r a c t i o n ,  g ive her a t t e n t i o n  to 
those c h i ld re n  of the  c la s s  who face lea rn ing  d i f f i c u l t i e s .  Af
t e r  she has worked a long, searched and explained va r io u s  con
cepts  to the  small group of c h i ld re n ,  she may p re sc r ib e  them 
task s  and r e tu rn  to  the r e s t  of the c la s s .

Of course, the proposed scheme of work re q u ire s  c a re fu l  o rgan i
za t io n  and p lanning of the m a te r ia l  and i t  su re ly  e n t a i l s  more 
work fo r the teacher  who must comb'ine two d i f f e r e n t  tasks .  Nu
merous d i f f i c u l t i e s  a re  boimd to a r i s e  due to  the a l re a d y  a c 
quired behaviours and e x is t in g  ru le s  of communication between 
teachers  and ch ild ren . The teacher  must keep her promise to
ca rry  on t h i s  programme, d e s p i te  the e x tra  work i t  invo lves  and
the adverse circum stances under which i t  i s  c a r r ie d  out.

2. Two te a c h e r s  may com bine f o r c e s :  This s o lu t io n  r e 
qu ires  the c o l la b o ra t io n  of two te a c h e rs ,  p re fe ra b ly  of succes
s ive  c la s se s  ( e . g . , the f i r s t  and second, the second and th i rd ,  
e t c . ) ,  who j o i n t l y  face t h e i r  c la s s e s '  problems. The two teach 
ers  must lo c a te ,  each one fo r  her c la s s ,  the c h i ld re n  who need 
sp e c ia l  he lp , record the mathematical to p ic s  th a t  have not been 
comprehended and re q u ire  re v is io n  and f in a l l y ,  each in d iv id u a l  
c h i l d 's  needs. C o-operation  between them i s  needed in  order to
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d isco v e r  which teaching  im it  can be taugh t to  the c h i ld re n  of 
bo th  c la s s e s ,  to  the ones fo r  the f i r s t  time, to  the o th e rs  as a 
rev is io n .  They must a l lo c a te  c e r t a in  teaching  sess io n s  a week 
during  which s e v e ra l  "movements" and " in terchanges"  w i l l  take 
p lace . The teacher  of one c la s s  w i l l  take the p u p i ls  of both 
c la s s e s  who do not face problems to  teach  them, p re fe ra b ly  the 
same sub 'ject, while her co lleague w i l l  keep her ox-m weak p u p i ls  
along w ith  the  low a t t a i n e r s  of the o ther. N a tu ra l ly ,  t h i s  so
lu t io n  i s  im p rac ticab le  in  a c la s s  w ith  an e x c e p t io n a l ly  big
numbier of ch i ld re n ,  e . g . ,  a c la s s  of f o r ty  ch ild ren . I t  i s  ex
haus ting  fo r  the teach er  and perhaps w ithout any ta n g ib le  p r o f i t  
fo r  the ch i ld ren . A ctua lly ,  t h i s  kind of c o l la b o ra t io n  could be 
extended to  the whole school.

3. À p e r s o n a l t u i t i o n  schem e: In t h i s  p roposa l,  the prob
lem i s  confronted uniformly. I\;o or th ree  times a week the 
school opera tes  fo r  s ix  in s tead  of the reg u la r  f iv e  hours Dur
ing those two or th re e  a d d i t io n a l  hours every week, n e i th e r  a l l  
ch i ld re n ,  nor a l l  te ach e rs  w i l l  have to  s ta y  beyond the normal 
school day. Of the p u p i ls ,  only the ones who need help  w i l l  
have to  be d e ta in ed ,  but they w i l l  not f e e l  i n f e r i o r ,  because 
they w i l l  share  t h e i r  problem w ith  o ther  ch ild ren . A numbier of 
the teach ers  w i l l  a l t e r n a t iv e ly  o f fe r  t h e i r  s e rv ic e s  to  t h i s  
"simall, supporting  school. "

This s o lu t io n  w i l l  c e r t a in ly  c re a te  te c h n ic a l  problems and i s  
bound to evoke the te a c h e rs '  re a c t io n s  i f  i t  o b lig es  them to ex
t r a  teaching  hours. Their working hours i s  a r ig h t  they fought 
for and w i l l  be determined to  m aintain . In t h i s  case, t h e r e 
fo re ,  the Greek Government w i l l  have to c o n tr ib u te  the extra,
cost which w i l l  be r a th e r  ex tensive  i f  the measure i s  imposed to
every school of the country. P e r ip a te t i c  teach ers  could a lso  be 
appointed; of course, they w i l l  be used fo r  the t u i t i o n  hours 
only in  more than one schools. S tudents in  t r a in in g  could a lso  
be of a s s i s ta n c e ,  s ince  they  would be involved w ith  small groups 
of ch i ld re n  in  need of s p e c ia l  in d iv id u a l  a t t e n t io n .
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4 À nation al or a achool-im provised sp e c ia l curriculum: The
M in is try  could p lan  a d i f f e r e n t  programme - concerning bo th  i t s  
sy llab u s  and the teaching  method - to  c a te r  fo r  c h i ld re n  who 
face problems w ith  a method th a t  w i l l  be uniform ly imposed.

However, the d i f f i c u l t i e s  c h i ld re n  face a re  n o t the same and do 
no t o r ig in a te  from the same sources. Furthermore, i t  could be 
h a rd ly  claimed tha.t ano ther g e n e ra l ly  app lied  scheme could o f fe r  
the id e a l  s o lu t io n  N everthe less , i t  p rov ides  an a l t e r n a t iv e ,  
in  case the p re sc r ib e d  book and teaching  method a re  no t p r o f 
i t a b l e  or even not ap p l ic a b le .  Thus, in  cases as  the ones we 
were confronted w ith, where the c h i ld r e n 's  Mathematics books r e 
mained in t a c t  to  the end of the school year ,  where c h i ld re n  were 
p r a c t i c a l l y  l e f t  to  t h e i r  owi resou rces ,  to co lour the  p ic tu r e s  
of t h e i r  books or s c r ib b le  meaningless numtiers on the pages of 
t h e i r  exerc ise-books, the p o s s i b i l i t y  of ano ther  approach might 
provide an a l t e r n a t iv e  so lu t io n .  Maybe t h i s  o ther  approach 
could use a book aga in ,  only sm aller in  volume, or even small 
bo o k le ts ,  simple and p le a sa n t  w ith  fewer concepts and much le s s  
theory , so designed as  to  cover the elementary m athematical con
cep ts  a ch ild  of t h i s  age must acgu ire

The c la s s  teacher  could be allowed to  decide , p lan  and apply  the 
sy llab u s  and teaching  method of the above described  approach, as 
she sees f i t  in  each in d iv id u a l  case, i f  she wishes to  undertake 
such an endeavour. F in a l ly ,  a n a t io n a l  curriculum  framework 
could be described  - only d i f f e r e n t  and much more l im ite d  than 
the reg u la r  one - and the c la s s  teacher  could add m a te r ia l  or 
follow teaching approaches according to  her c la s s '  needs.

No m atter what approach i s  followed, however, i t  i s  d e f i n i t e l y  
necessary  th a t  c e r t a in  measures a re  taken and some a t t e n t i o n  i s  
paid to  the ch i ld re n  w ith  sp e c ia l  lea rn in g  d i f f i c u l t i e s .
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À p l a n  o f  t h e  c l a s s r o o a .
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T h e  a r e a  a r o u n d  t h e  s c h o o l .

Àghia. T riada  i s  a v i l l a g e  of about 800 in h a b i ta n ts  and i s  
s i tu a te d  26 km aimy from T hessa lon ik i.  I t  was founded by Greek 
refugees from Asia Minor.

The v i l l a g e r s ,  farm ers and fishermen u n t i l  r e c e n t ly ,  in  t h e i r  
m ajo rity ,  depend on tourism  to  make t h e i r  l iv in g .  In the 
summertime, the p o p u la tio n  of the v i l l a g e  grows very la rg e  due 
to the g r e a t  number of h o lid ay  makers.

Aghia T riada  i s  noth ing  l ik e  the kind of poor, remote v i l l a g e  
one can f ind  in  the h in te r la n d  or in s u la r  Greece. The v i l l a g e  
houses a re  in  the  m a jo r i ty  new ones, one or tw o-storey  
bu ild in g s  w ith  a tendency to  be modern in  appearance. Along 
the b e a u t i f u l  long beach th e re  a re  many r e s ta u r a n ts  and g i f t -  
shops th a t  a re  open during the summer h o lid ay  season. The 
v i l l a g e ,  alm ost a d ese r ted  p lace  in  the w in te r ,  p re se n ts  a 
t o t a l l y  d i f f e r e n t  p ic tu re  from the summertime as  then i t  i s  
f u l l  of t o u r i s t s  and Greek h o lid ay  makers.

The v i l l a g e  i s  connected w ith  T hessa lon ik i  w ith  urban 
t r a n s p o r ta t io n ,  something th a t  makes going to  the c i t y  easy, 
and allow s people to  work in  the c i t y  and l iv e  in  the v i l l a g e ,  
or the opposite ,  as  i s  the case w ith  the te ach e rs  of the school 
who l iv e  in  the c i t y  and work in  the v i l l a g e .

In  t h i s  a rea  th e re  i s  only a th re e  c la s s  p u b lic  school.29 
There i s  no secondary school, th e re fo re ,  in  order to  a t te n d  the 
re sp e c t iv e  school, h igh  school c h i ld re n  a re  obliged to t r a v e l  
d a i ly  to  the  n e a re s t  v i l l a g e .

The prim ary school i s  not f a r  from the seas id e  and i s  near 
enough to  the road th a t  leads to the c i ty .  As the houses in  
the v i c i n i t y  of the school a re  in  t h e i r  m a jo r i ty  small or low 
b u ild in g s ,  and th e re  a re  no b u i ld in g s  a t  a l l  in  the th re e  s id e s  
of the school ground, the es tab lishm ent does not g ive  the sense
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of being crowded. On the co n tra ry ,  i t  looks l ik e  a b e a u t i f u l  
house, b u i l t  in  a spacious s i t e  w ith  i t s  t r e e s  and playgroimd. 
A ll the c h i ld re n ,  even those of the lower forms, come and go by 
themselves a s  the d is ta n c e  from home i s  s h o r t  and th e re  i s  
alm ost no t r a f f i c  in  the  s t r e e t s .

2. The s c h o o l .

The school b u ild in g  m.s founded in  1929 and in  the beginning i t  
had only two classrooms. L a te r  on, in  1979, as  the number of 
the p u p i ls  in creased  and th e re  was a need fo r  one more c la s s ,  a 
classroom was added to  the e x is t in g  ones, so the school became 
a th re e  c la s s  school.

The s t r u c tu r e  of the  b u ild in g  was the same as  th a t  of a l l  o ther 
schools. I t  provided th re e  teaching  rooms in  a row, connected 
by a c o r r id o r  which led to  a spacious s ta f f -ro o m  and the school 
canteen and ev e n tu a l ly  turned and opened to  the school yard 20

The l a t t e r  w ith  playground f a c i l i t i e s  was extended in  f ro n t  of 
the b u ild in g .  The ^^.rd, u n l ik e  the ty p ic a l  school yards th a t  
a re  covered w ith  cement, ims simply c in d er-s trew n , so th a t  i t  
d id  not g e t  muddy in  the w in ter.  The appara tu s  of the 
playground had a l l  been bought w ith  the  p r o f i t s  of the canteen 
run by the p u p i ls  themselves.

The same yard accommodated the Nursery School of the v i l l a g e  
which co n s is ted  of a small room in  an independent small 
b u i ld in g ,  a. s o r t  of an ex tension  of the  school but separa ted  
from i t .

The d i f f e r e n c e  between the school from those of the c i t y  was 
obvious Serving needs t o t a l l y  d i f f e r e n t  from those of the 
c i t y  schools ,  the b u ild in g  was sm all, spread along the road, 
i t s  yard being la rg e  w ith  t r e e s  and no cement.
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3. The c la ssr o o m .
I t  m s  8. roomy, w e l l - l i t ,  p le a sa n t  p lace . One of the w a lls ,  
f u l l y  occupied by windows, opened to  the yard. On the w all 
opposite  to  i t  hung a b ig ,  supplementary blackboard. 21 There 
was no wooden stand below the main blackboard. There were two 
medal cupboards where ap p a ra tu s2^ was kept. The desks formed a 
s e m i-c i r c le ,  so the cen tre  of the classroom was f ree .  Therefore 
c i r c u l a t io n  to  and fro  was ma.de easy, the  teacher  could
conven ien tly  superv ise  the p u p i l s '  work and f i n a l l y  a f r i e n d ly  
and warm atmosphere m s  crea ted .

The classroom arrangement encouraged the c h i ld re n  to  form 
groups thus promoting coopera tion  among them The c h i ld re n  of 
the f i r s t  c la s s  occupied one p a r t  of the s e m i-c i rc le  while the
c h i ld re n  of the second c la s s  occupied the o th e r  p a r t .  The two
c la s se s  were d i s t i n c t l y  separa ted  and thus a very  peacefu l  and 
c l e a r ly  defined  s i t u a t i o n  e x is te d ,  where the c h i ld re n  of one 
c la s s  did  not d i s tu r b  t h e i r  peers  in  the o ther . Moreover, the 
c h i ld re n  could a t te n d  the le sso n  addressed to  them q u i te
u n d is tra c te d .

The classroom s id e  opposite  the  blackboard was not a b r ic k  m i l  
but a wooden d iv is io n -d o o r  th a t  could open com pletely and jo in  
the two neighbouring classrooms in to  one. Although th a t  m s  
convenient, and served some fu n c t io n a l  needs of the school i t  
c rea ted  a problem of sound in s u la t io n ,  which i s  a must fo r  the 
Greek school and i t s  t'^̂ qje of teaching .

I t  i s  made c le a r  from the d e s c r ip t io n  of the classroom th a t  
there  was no space l e f t  fo r  the c h i ld re n  to e x h ib i t  t h e i r  work 
Even the space above the supplementary blackboard was covered 
by a c o lo u r fu l  w allpaper on which drawings could no t be w ell 
p ro jec ted .

On the whole, however, the classroom was q u i te  p le a sa n t  and 
c e r t a in ly  more a p p ro p r ia te  fo r  c h i ld re n  than  most o ther  
classrooms in  the  c i t y  schools.
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4 . T h e  t e a c h i n g  s t a f f .

The teach ing  s t a f f  co n s is ted  of th ree  teach ers .  The teacher  
who had the most yea rs  of se rv ic e  was a lso  the p r in c ip a l  of the 
school. He had taugh t in  th a t  school fo r  two y e a rs ,  but as  he 
was a re s id e n t  of the v i l l a g e  he was n a tu r a l ly  acq.iainted with 
everyone. Most of the  p a re n ts  regarded him as  a f r ie n d  and 
very  o f te n  confided th e i r  problems in  him. However, h is  
comtiined d u t ie s  as  a p r in c ip a l  and confidan t made h is  teaching  
work d i f f i c u l t  a t  times.

The second s t a f f  member had taught in  the  school fo r  two 
consecutive  years .  He was s t r i c t  bu t very  good a t  h i s  work. 
He o f te n  gave the p u p i ls  e x tra  work, no t p re sc r ib ed  by t h e i r  
books, on bo th  Greek and Mathematics in  h i s  e f f o r t  to observe
the c h i ld r e n 's  weaknesses and help  them.

F in a l ly ,  the only female teacher  of the school was a l s o  the 
teacher  of the c la s s  where the  resea rch  was conducted. She had 
worked in  th a t  school fo r  one year and had a ttended  the in -  
s e rv ice  t  ra in ing  c our ses (S .E .L .D .E .) fo r  a yea r . S inc e she 
d e a l t  w ith  youruger c h i ld re n  she faced a l o t  of d i f f i c u l t i e s  to  
help  the c h i ld re n  a d ju s t  to the c la s s  enviroim ent and school 
re g u la t io n s  a t  l e a s t  a t  the beginning. She had arranged the 
desks of the c la s s  in  a s e m i-c irc le  in  her e f f o r t  to  f a c i l i t a t e  
the c h i ld r e n 's  a ttendance  to  the le sson , promote a s p i r i t  of 
c o l la b o ra t io n  among them and e s ta b l i s h  f r i e n d ly  r e la t io n s h ip s  
between the c h i ld re n  and h e r s e l f .  Furthermore, in  her a ttem pt 
to  achieve a re g u la r  communication w ith  the  p a re n ts  she f ixed  a 
day of the week fo r  them to come and d isc u ss  t h e i r  c h i ld r e n 's  
problems w ith  h e r . 23

All th re e  teach e rs  l iv ed  in  Thessa lon ik i and t r a v e l le d  to  the 
school d a i ly .  G enera lly  speaking, they  were p leased  w ith  the 
working c o n d i t io n s '^  and s ince  t h e i r  po s t  in  the p a r t i c u la r
school was permanent, they  d id  not in tend  to  move to  ano ther
school, even i f  i t  were a c i t y  school.
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5 The p u p i l s .  There were f i f t e e n  p u p i ls  in  the  c la s s ,  
e ig h t  g i r l s  and seven boys. According to  the  t e a c h e r 's  
assessm ent of the c h i ld r e n 's  a b i l i t y ,  the  le v e l  of the  c la s s  
was around the average w ith  the excep tion  of one or two 
c h i ld re n  w ell above i t .  In  a d d i t io n ,  th e re  were se v e ra l  
c h i ld re n  facing  d i f f i c u l t i e s  th a t  requ ired  t h e i r  t e a c h e r 's  
continuous a t t e n t i o n  and care . They were very  r e s t l e s s  
c h i ld re n ,  not y e t  com pletely ad ju s te d  to  the school 
re g u la t io n s  They o f te n  fought among them selves, e s p e c ia l ly  
the boys, in  an e f f o r t  to  impose themselves on t h e i r  peers . A 
very  acu te  and not very  "clean" com petition  was t ra c e a b le  among 
the c h i ld re n  in  every express ion  of t h e i r  l i v e s  (such as  t h e i r  
games, lessons  and fam ily  s ta tu s )  25

A ll the teach ers  rema.rked th a t  the c h i ld r e n 's  homework was 
r a r e ly  supervised  a t  home. The p a re n ts  took g re a t  care to  meet 
c h i I d r e n 's  needs and d emanl s , s t  r  eng then  the i r  s e lf -c o n f  id  enc e 
and ego, but d id  no t a s s i s t  them w ith  t h e i r  work and d id  no t 
d isp la y  a s p e c ia l  i n t e r e s t  in  t h e i r  p rog ress  a t  school. For 
most of the day the ch i ld re n  were f re e  to  p lay  outdoors, a f a c t  
th a t  made them p a r t i c u l a r l y  a c t iv e  and independent, but perhaps 
a t  the cost of t h e i r  educa tiona l p rogress . In  f a c t  the 
m a jo r i ty  of the c h i ld re n  were unprepared to  pursue f u r th e r  
knowledge or to broaden th e i r  horizons.

There were a b ro th e r  and s i s t e r  in  the c la s s  who were r a th e r  
backm rd in  Mathematics. They d id  no t a t te n d  school r e g u la r ly  
because of t h e i r  f a t h e r ' s  p ro fe s s io n  and the  n e c e s s i ty  fo r  the 
fam ily to  t r a v e l .  These absences along w ith  some home problems 
p o ss ib ly  badly  a f f e c te d  th e i r  school competence.

Another p u p il  w ith  acu te  speech problems faced s e r io u s  
d i f f i c u l t i e s  in  both  reading and w ri t in g .  In  t h i s  c la s s  a l s o ,  
the g i r l s  were more system atic , n ea t  and e f f i c i e n t  than the 
boys, however eq u a lly  no isy  and w ith  weak concen tra tion .

Compared w ith  the ch i ld re n  of the o ther  two schools who 
p a r t ic ip a te d  in  the  re sea rch  the c h i ld re n  of Aghia T riada
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school were more s p o i l t  and il l-m annered  than  those  of the 9th 
school and c e r t a in ly  le s s  hard working and le s s  w ell organized 
than  the p u p i ls  of the  41st school.
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ROTES

1. All the schools  mentioned above work only in  the morning. 
The school b u ild in g s  a re  a lso  used by the p u p i ls  of a secondary 
school which works alïmys in  the a f te rnoon .
2. That IS fo r  the academic year 1983-84, when the p r e - p i l o t
s tudy  was c a r r ie d  out, the p u p i ls  of the  th i r d  grade were 
tau g h t Geography, H is to ry , R e lig ious  Education, Environmental 
S tud ies  and Grammar from the books w r i t te n  fo r  the c h i ld re n  of 
the fo u r th  grade. I t  ^ms only fo r  Greek and Mathematics th a t  
they  used the books w r i t te n  fo r  t h e i r  own age.
3. By the term i s o la te d  we mean those  v i l l a g e s  on the
mountains or in  the very  small is la n d s  which in  w in te r ,  and 
because of the  very  bad weather co n d it io n s  remain blockaded 
from the r e s t  of the country  fo r  a long time. But even in  good 
weather t h e i r  t r a n s p o r t  and communication i s  ins.de151.1a te .
4. See; C.E D. (Centre of inform ation  and advice  on educa
t io n a l  d isadvantage in  ru ra l  a re a s )  "Educational Disadvantage 
in  r u r a l  area"  (1980).
5 In  order to  g e t  the c h i ld re n  acq.iain ted w ith  the  mathemati
c a l  terminology and s^nabols th e re  were cards where the f r a c t io n  
1 / 2  was w r i t te n  in  bo th  numbers and words, so th a t  the c h i ld re n  
had the chance to  experience a l l  th re e  forms (v is u a l ,  symbolic, 
v e rb a l)  s im u ltan eo u s ly .
6 . They would, fo r  in s ta n c e ,  say a f t e r  looking a t  the w r i t t e n  
f r a c t i o n  3/8 or hearing  the f r a c t io n  th re e  e ig h ts  how ma.ny 
e 151.1a 1 p a r t s  of the whole were taken.
7. dms (drachmas) i s  the Greek e151.1ivs .len t to  the E ng lish
pence.
3. In  Greek the words fo r  the hands a re  compound and i f  
analysed  e tym olog ica lly  they mean: hour -  minute p o in te rs .  The 
etymology of the words was in d ica ted  to  the c h i ld re n  so t h a t  
they  would remember them more promptly. Moreover, the hour 
hand was described  as  a sh o r t ,  f a t ,  la zy  fe llow  who takes  an 
hour to move, whereas the minute hand was dep ic ted  as  h is  t a l l ,  
s lim  anil a g i l e  companion.
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9. Both ways were in troduced (e .g .  ; a.) a. q u a r te r  p a s t . . .  and 
f i f t e e n  minutes p a s t . . . b )  a q .ia r te r  to . . . a n d  f o r ty  minutes 
t o . . . ) so th a t  each ch ild  f r e e ly  decided to  use h i s /h e r  
fa v o u r i te  express ion : a l l  of them, however, were f a m il ia r  w ith  
bo th  v ers ions .
10. The two schoo ls , the 11th on the one hand and the
Experimental school of the Teachers ' College on the o th e r ,  a re
opposite  to  each o ther  on the two s id es  of the  same s t r e e t ,  a
r a th e r  narrow s t r e e t ,  y e t  busy w ith  a. bus se rv ice .
11. The 11th school admits c h i ld re n  of the a re a ,  whereas the 
E xp e r im enta1 s c h o o l 's  pup i l s  c ome from d i f f e r e n t  p a r t s  of the  
c i ty .
12. The b u i ld in g ,  l ik e  most school b u i ld in g s  in  the c i t y
c e n tre ,  c o n s is ts  of a number of s to rey s .  This i s  due to  the 
u rb a n iz a t io n  and consequent immense growth of the c i t y  during  
the p a s t  yea rs ,  a f a c t  th a t  renders  the few b u ild in g  s i t e
extrem ely expensive. Furthermore, the c h i ld re n  a t te n d in g
school a re  much more numerous than  they used to  be, thus one
s to re y  school b u i ld in g s  belong to the p as t .
13. As in  a l l  c e n t r a l  schools th a t  opera te  in  two cyc les
d a i ly ,  here too the same problem e x i s t s ;  the p u p i ls  of the 
school never leave th ings  around the classroom because they
might be destroyed  by the c h i ld re n  of the o ther  school.
14. Twelve teach e rs  were occupied fo r  the s ix  c la s se s  because
each c la s s  was s p l i t  in to  two.
15. One of these  two teach ers  was the second c la s s  teacher  i n 
volved in  the research .
16. A th re e -y e a r  s e rv ic e  i s  the  p r e r e q u i s i t e  fo r  the teach e rs  
who wish to  a t te n d  the t r a in in g  seminars. Six hiuidred 
cand ida tes  a re  s e le c te d  every year to  a t te n d  the  te n  t r a in in g  
ce n tre s  of the coim try as  a r e s u l t  of a draw. Therefore , i t  i s  
p o s s ib le  fo r  a teach er  to apply  fo r  two or th re e  times 
continuously  and never be dra^m, whereas some one who has just- 
completed the reqi.iired period  of time can be lucky enough to  be 
se le c te d .  Being a m atte r  of mere chance the s e le c t io n  does not 
promote the b e s t  q . ia l i f ie d  teach ers  or those w ith  many yea rs  of 
se rv ice .
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17 The teach ers  objected  to  the s tu d e n ts ’ presence in  t h e i r  
classrooms once a week. They claimed th a t  no t only too many 
s tu d e n ts  were adm itted but t h e i r  conduct in  the c la s s  was un
a ccep tab le .  The classrooms became crowded and the s tu d en ts  
made a g r e a t  commotion. The c h i ld re n  became r e s t l e s s  and 
ex c ited  and did  t h e i r  b e s t  to  a t t r a c t  the s tu d e n ts '  a t t e n t io n ,  
so the le sso n  was ruined. The t e a c h e r 's  p o t e n t i a l  was consumed 
in  the e f f o r t  to make both  her c la s s  and the s tu d en ts  behave. 
Moreover, always according to  the te a c h e rs ,  the  s tu d e n ts ,  no 
m atte r  i f  they  a ttended  or taught the c la s s ,  d is ru p te d  the 
re g u la r  school programme and the c la s se s  were prevented from 
completing the sy llab u s .  Thus, a t  the  end of the school year 
the  teach e rs  s tru g g led  to  cover the sy llab u s  assigned  by the 
M in is try  of Education, only to  f a i l  a t  times
18. In  e ig h t  of the fa m il ie s  a t  l e a s t ,  one of the p a re n ts  had 
a u n iv e r s i ty  degree ( in  four of the e ig h t  fa m il ie s  both  p a ren ts  
were u n iv e r s i ty  g rad u a tes) .  Only s ix  c h i ld r e n 's  mothers 
worked.
19. I f  the Greek s t a t e  teacher  i s  to  be t r a n s f e r r e d  from one 
p o s i t io n  to  ano ther  ( e i th e r  from one c i t y  to  ano ther  or from 
one school to  ano ther  in  the same c i ty )  the  fo llow ing s tandards
a re  being considered: 1. Years of p rev ious  se rv ice .  2. Years
of se rv ic e  in  the  same post.  3. Family s t a tu s  (whether she i s  
m arried , no. of c h i ld re n  e t c . ) 4. C o-serv ice  (namely, whether 
the t e a c h e r 's  husband or wife works in  the same c i ty ) .  5.
S pecia l reasons ( se r io u s  i l l n e s s ,  support or i l l n e s s  of some 
member of the fam ily , c h i ld re n  stiidying, e tc .  ) I t  so happens,
th e re fo re ,  th a t  a f i r s t  p laced teacher  always goes to  the most
d i s t a n t  and d i f f i c u l t  to  reach a re a s ,  and of course not in  
urban cen tres .  Thus, the s t a f f  of the urban schools u s u a l ly  
have over f i f t e e n  yea rs  of se rv ice .  Moreover, the  c e n t r a l  
school teach e rs  have more or le s s  completed twenty or more
years  of se rv ice .  Only in  case of s u b s t i t u t i o n  a younger 
teacher  can serve in  a c e n t r a l  school fo r  a s h o r t  period  of 
time.
20. I t  so happens th a t  people who have themselves been educated
a re  in te re s te d  in  p u b lic  m atte rs  and keep informed on educa
t io n a l  m a tte rs ,  thus developing a c r i t i c a l  a t t i t u d e  to  the way
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a teach e r  does h i s  job. This c r i t i c i s m ,  i f  well-meant, could 
promote the c o l la b o ra t io n  between teach e r /sch o o l  and 
p a re n t / fa m ily ,  so badly  needed in  schools today. I t  could be 
p o s i t iv e  fo r  both  teach e rs  and c h i ld re n  a l i k e  bu t i t  could 
very  e a s i ly  f a l l  to  a meaningless c r i t i c a l  a t t i t u d e  involv ing  
o p p o s it io n  ami ag g ress iv en ess ,  nothing but harmful to  the 
ch i ld re n .
21. One of these  two c h ild re n ,  a boy had s e r io u s  adjustm ent 
problems to  school l i f e  His behaviour was d i f f i c u l t  and h i s  
p ro g ress  poor. The o ther  c h i ld ,  a g i r l ,  was g e n e ra l ly  d i s o r 
d e r ly  and d iso rgan ized  in  her w r i t in g  and her way of th ink ing . 
She had l i t t l e  power of co n cen tra t io n  but her conduct was n o r 
mal.
22. The percen tages  might not be com pletely ac c u ra te  as  our 
only sources of in fo rm ation  were the c h i ld r e n 's  r e p l ie s  to  our 
ques tions .  Answers of the kind: works in  an o f f ic e ,  
p u b l ish e r ,  c i v i l  se rvan t e tc .  made us - probably  erroneously  - 
assume th a t  these  p a re n ts  had no u n iv e r s i ty  education.
23. Photographs of the classrooms a re  a v a i la b le  in  appendix A, 
pp x l i ,  x l i i .
24. Three years  befo re ,  he had helped an i l l i t e r a t e  g i r l  of the 
f i f t h  c la s s  to  le a rn  to  read. He re a l iz e d  th a t  the ch ild  found 
the  reader  boring . In  h i s  e f f o r t  to  supply her  w ith  the kind 
of book she would f in d  in t e r e s t in g ,  he d iscovered  th a t  during 
the lessons ,  she s e c r e t ly  went through comics and magazines 
try in g  to  guess the t e x t  by looking a t  the cartoons. He 
guessed th a t  the g i r l  would f e e l  incompetent because of her  
i n a b i l i t y  to  read, so he thought of tu rn ing  th a t  incompetence 
in to  an implement fo r  lea rn in g . He d id  no t h e s i t a t e  to  ignore 
the s c h o o l 's  reading scheme in  her case, and he l e t  her keep 
the comics and magazines on top of her desk during  the language 
le sso n  on the  co n d it io n  th a t  she would not look only a t  the 
p ic tu r e s  but she would read the cap tions  underneath  a s  w ell. 
By the end of the school year she was a b le  to  read. In  the 
case of Mathematics a s im i la r  innovatory  approach might be 
considered i . e . ,  the use of SHE' cards.
25. There were two more c h i ld re n  in  the  fam ily , a seven-year-  
old boy and a seven-month baby. Her f a th e r  -̂Ta.s a b u i ld e r ,  an
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unsteady job, and her  mother stayed a t  home, bu t was unable to  
he lp  the c h i ld re n  w ith  t h e i r  homework due to her very  inadeq.iate 
education .
26. The Welfare I n s t i t u t i o n  i s  a s t a t e  I n s t i t u t i o n  which aims 
a t  tu to r in g  weak or backward p u p i ls  w ith  t h e i r  le s so n s ,  while a t  
the same time keeps them in te r e s te d  in  ’'^ .rious c u l tu r a l  and so
c i a l  su b je c ts .  The neighbourhood c h i ld re n  can spend th e i r  f re e  
time th e re  occupied c r e a t iv e ly  w ith  such to p ic s  l i k e  l i t e r a t u r e ,  
p o e try ,  th e a t r e ,  dancing. The s t a f f  of the c e n tre  a re  paid  by 
the government and the  in h a b i ta n ts  of the a rea  a re  f re e  to  a t 
tend the le sso n s ,  seminars, l e c tu r e s  e t c . , o ffe red . The te a c h 
e rs  working a t  the cen tre  a t  the time cooperated w ith  the te a c h 
e rs  of the  schools of the  a rea  and knew a l l  the c h i ld re n  th a t  
were in  need of help . They re p e a te d ly  t r i e d  j o i n t l y  w ith  the 
school to persuade those c h i ld r e n 's  p a re n ts  to  take t h e i r  c h i l 
d ren  to  the  cen tre .  The p a re n ts ,  however, even i f  they r e c 
ognized th e i r  c h i ld r e n 's  problems an i were inadeqi.iate to  help  
them, n e v e r th e le s s ,  took no pa ins  to send them to the care  cen
t r e .
27. She drew the  c o r re c t  shape, r e c ta n g u la r ,  bu t she did  no 
follow  the p a t t e r n  suggested by the in te n t io n a l  d i s t r i b u t i o n  of 
the d o ts  which form s ix  rec tan g u la r  s. Thus s e v e ra l  do ts  were 
l e f t  out.
28. Maria drew more re c ta n g u la rs  than requ ired . Her shapes 
were c o r re c t  but she made them a l l  s tanding  u p r ig h t  e x a c t ly  l ik e  
the example paying no a t t e n t i o n  to the in te n t io n  d i s t r i b u t i o n  of 
the do ts . As a r e s u l t  some of the do ts  were l e f t  out. She came 
up to  me and sa id  "Miss I  d id  i t ,  bu t one of the  d o ts  i s  l e f t  
out". She r̂a.s concerned about the one, i s o la t e d  "lonely" dot 
bu t she paid  no a t t e n t i o n  to  the row of the o th e r  th ree .
29. There a re  only th re e  teach ers  who a re  re sp o n s ib le  fo r  the 
s ix  c la s se s .
30. Because the s iz e  of the school i s  l im ited  no p ro v is io n  has 
been made fo r  a s e p a ra te  h e a d te a c h e r 's  room nor fo r  a space 
where p a re n ts  can co n su lt  teachers  in  pri 'm cy.
31. I t  could be used in  case the main blackboard was f u l l .  
Also sometimes the teach er  used i t  in  order to  h ig h l ig h t  some-
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th ing  to r  s e v e ra l  days when she deemed i t  necessary  anil b e n e f i 
c i a l  fo r  the ch ild ren .
32. Here the  appara tus  was n ic e ly  d isp layed  and used by the 
p u p ils .  There were no locks fo r  f e a r  of vandalism s ince  the 
classroom %ms not shared w ith  p u p i ls  of ano ther  school as  i s  
u s u a l ly  the case w ith  the c i t y  schools.
33. To her d isappoin tm ent, only few p a re n ts  showed up on the 
appointed day. Most of them came whenever they foimd i t  conve
n ie n t  and o f te n  wanted the teacher  to  in te r r u p t  the  le sso n  to 
g ive them in fo rm ation  on t h e i r  c h i ld r e n 's  p rogress .
34. Contrary  to  the c i t y  schools , a l re a d y  d esc rib ed , t h i s  p a r 
t i c u l a r  school operated only in  the morning. I t  adm itted  fa r  
fewer c h i ld re n  and the school environment was calm and 
peacefu l.  D if fe ren ces  and problems among the teach e rs  appeared 
to  be almost n o n -e x is te n t .
35. The c lo sed , small commimity of the v i l l a g e  may promote s i t 
u a tio n s  of t h i s  kind. The o p p o s it io n s ,  antagonisms among the 
p a ren ts  a re  u s u a l ly  p ro je c te d  on the c h i ld re n  who, p e rp e tu a te ,  
even k in d le  t h e i r  p a re n ts '  r r .ra lry .
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THE IIHOTATIOI IITRODÜCED I I  THE TEACHIIG OF HATHEHATÎCS I I  THE 

GREEE PRIHÀRT SCHOOL.

The r e a c t io n s  of t e a c h e r s ,  c h i ld r e n  and p a r e n ts .

I t  has a l re a d y  been mentioned th a t  in  the p a s t  f iv e  years  the 
elem entary school Mathematics book has changed in  an a ttem pt to  
in troduce  the modern educa tiona l n o tio n s  to  the  Greek Mathemat
ic s  sy llab u s .  Ttius, the  books which had taugh t s ev e ra l  g enera
t io n s  of c h i ld re n  Mathematics were suddenly abo lished  and r e 
p laced by com pletely novel ones. This innova tion , s t i l l  a t  an 
experim ental s tag e ,  has, n a tu r a l ly  enough, su rp r ise d  and caused 
’'.’a ,n o u s  re a c t io n s  from te ach e rs ,  p a re n ts  and everyone in te r e s te d  
in  the educa tiona l m atte rs  of the country.

I t  was deemed n ecessary  to  record here the confusion and ^m nous 
re a c t io n s  the attem pted educational innovation  caused to  te a c h 
e rs ,  p a re n ts  and p u p i ls .  Through t h i s  b r ie f  persona l es tim a
t io n .  we hope to  show not only the p e rsp e c t iv e s  of those i n 
volved in  the educa tio n a l m atte rs  of the country , but t h e i r  
needs and concerns as  well. Moreover, the in s ig h t  gained by 
such a d e s c r ip t io n  w i l l  enable us to explore the re a c t io n s  of 
the same groups of people to SMI'.

1 The te a c h e r s '  r e a c t io n s .

a . R e a c t io n s  to  th e  a ttem p ted  in n o v a t io n .

The te a c h e rs '  responses to  the Governmental in te n t io n  to  reform 
the educa tiona l system o r ig in a te d  from d i f f e r e n t  reasons and 
could be c l a s s i f i e d  in  two c a te g o r ie s :  the ones who s tro n g ly
objected  to  the a ttem pted innovation  and those who were open and 
p o s i t iv e  to  i t .  The f i r s t  category  included m ostly o lder te a c h 
ers  who had taught fo r  years  w ith  the t r a d i t i o n a l  methods and 
wished to  c a r ry  on t h i s  t r a d i t i o n  w ith  t h e i r  c la s se s .  The main 
concern of the t r a d i t i o n a l  c la s s  teaching  method was to p repare  
c h i ld re n  to  become good and h ea l th y  memtiers of the so c ie ty .  I t  
r e l ie d  h e a v i ly  on s t r i c t n e s s  and hard work I t  was n a tu r a l .
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th e re fo re ,  fo r  those teach ers  who had been brought up and edu
cated in  th a t  s p i r i t  and were perhaps about to  r e t i r e  to  con
s id e r  the innovation  as  a th re a t .

The new books in troduced by the  M in is try  of Education were g u ite  
u n fam il ia r  to  them The concepts p resen ted  and the approaches 
recommended were e i th e r  ignored by the teach ers  or caused confu
s ion  among them Moreover, they f e l t  t h e i r  a u th o r i ty  in  the 
classroom to  be a t  s take . A number of them refused  to t r y  to  
understand the philosophy and purposes of the educa tiona l change 
and to  a d ju s t  t h e i r  teaching  methods to  the new suggestions. 
Indeed a few teach e rs  went so fa r  as  to  a b o l ish  the new books 
and continue teach ing  from the old ones which, they  claimed, 
were f a r  b e t t e r .  Needless to say, t h e i r  behaviour in  c la s s  
remained the same. Their i n a b i l i t y  to  keep informed, to a d ju s t  
themselves to the demands of our times led them to  the r e j e c t io n  
of the proposed change without g iv ing  i t  a chance.

The second ca tegory  of teach e rs ,  d e s p i te  the d i f f i c u l t i e s  they 
faced or the o b je c t io n s  they had concerning the  new books and 
teaching  methods, d id  t h e i r  b e s t  to  a d ju s t  themselves to  the d e 
mands of t h i s  more p ro g ress iv e  educational p e rsp ec t iv e .  The ma
j o r i t y  of them were f a i r l y  p ro g ress iv e :  m ostly younger than  the 
prev ious category  of te ach e rs ,  but no t n e c e s s a r i ly  le s s  e x p e r i 
enced or e s ta b l ish e d .  Having been through the same formal and 
outmoded education , they a lso  considered the s o c ia l  ro le  of edu
ca t io n  more im portant than  anything e lse .

N everthe less , they  accepted th a t  a change in  the ed uca tiona l 
system of the country  V'ja.s in  order. They re je c te d  the p h i lo s o 
phy of the old system, y e t  they were no t ready fo r  the change 
when i t  came. They attem pted to a d ju s t  t h e i r  teaching  s ty le  to 
the demands of the new system, though not al^ja.ys su c c e ss fu l ly .  
Thus, they  followed an in te rm ed ia te  rou te  between the two ap
proaches. Quite a few of them attem pted new classroom a r ra n g e 
ments and encouraged pupi l -pupi l  and p u p i l - te a c h e r  i n t e r a c t io n  
reducing the time of formal i n s t r u c t io n  and f a c i l i t a t i n g  c h i l 
dren to p a r t i c ip a t e  and take the i n i t i a t i v e  more o f te n  Of
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course, they had encountered lo t s  of d i f f i c u l t i e s ,  expressed 
se v e ra l  doubts as to the p o s s i b i l i t y  of applying the innovation  
imder the e x is t in g  circum stances in  the elem entary school and 
they a re  s t i l l  f a r  from f u l f i l l i n g  the purpose of the  educa- 
11 one 1 re fo  r ma, t  i  on.

b. R e a c t io n s  to  th e  new book of M ath em atics.

As mentioned b e fo re ,  th e re  were teach e rs  who, a t  l e a s t  a t  the 
beginning, refused  to  use the new books. Another category  of 
te ach e rs ,  however, found th a t  the new books of Mathematics were 
c h a ra c te r iz e d  by poor la y -o u t ,  in co n s is ten cy  of p r e s e n ta t io n  r e 
la t in g  to  the concepts and lack of c o n tin u ity .  The book made 
too many req u es ts  of the c h i ld re n  without o f fe r in g  them the
re  la  t iv e  help . The same te ach e rs ,  however, considered the new 
books much more a t t r a c t i v e  in  appearance, f im c t io n a l ly  more 
a p p ro p r ia te  to  the u n d ers tan i in g  of the to p ics .

Now concerning the t e a c h e r 's  manual^, i t  seems th a t  not a l l  
teach ers  read i t  o r, a t  l e a s t ,  read i t  c a re fu l ly .  Maybe i t  i s  
s t i l l  too e a r ly  fo r  the m a jo rity  of them to wholly accep t the 
requirem ents of the new Mathematics. 2 C h a r a c t e r i s t i c a l ly
enough, most te ach e rs  had complained about the lack of a 
t e a c h e r 's  manual which, they hoped, would f a c i l i t a t e  and e n r ich  
th e i r  work. Once they acq.iired i t ,  however, s e v e ra l  of them 
s ta r te d  complaining th a t  i t  was too i n s t r u c t i v e ,  i t  l im ited  
th e i r  work and did  no t a llow  them to take the i n i t i a t i v e .  Nev
e r th e le s s ,  th e re  a re  c e r t a in ly  a l o t  of teach ers  who now co n su lt  
i t  re g u la r ly .  They find  i t  a necessary  and e s s e n t i a l  implement 
in  t h e i r  e f f o r t  to  make the b e s t  use of the new Mathematics man
ual.

2. The c h i ld r e n ' s  r e a c t io n s .

The c h i ld r e n 's  r e a c t io n s  to  the in t ro d u c t io n  of the new Mathe
m atics manual v a r ied  g r e a t ly ;  the younger c h i ld re n ,  who had l i t 
t l e  or no experience of the old manuals, accepted the new books 
q u ite  n a tu ra l ly .  To them, i t  was j u s t  ano ther c o lo u r fu l ,  p l e a s 



a n t  book th a t  in v i te d  them to take p a r t  in  p la y - l ik e  a c t i v i t i e s  
from time to time. The o lder  c h ild re n ,  on the o th e r  hand, who 
had a lre a d y  been through the o rdeal of using the old books and 
wasted time and energy in  lea rn in g  ru le s  by h e a r t  and copying 
problems in  t h e i r  exerc ise-books, who, f i n a l l y ,  had been stuck 
w ith  an u n a t t r a c t iv e ,  c o lo u r le ss ,  th ick  book fo r  years  were r e 
a l l y  t h r i l l e d  by the change. There was such a d i f f e re n c e  b e 
tween the old and the new book th a t  the c h i ld re n  could h a rd ly  
take i t  fo r  a Mathematics book. For the m a jo r i ty  of them. Math
ematics became th e i r  f a v o u r i te  s iA jec t.  Their  eagerness to  work 
on the new book proved q u ite  f r u i t f u l ,  s ince  t h e i r  p ro g ress  in  
Mathematics was remarkable. Several of them would rush to  f i n 
ish  the p re sc r ib ed  ex e rc ise s  on a u n i t  w ell befo re  the teach ing  
se ss io n  was over. The r e s t  of t h e i r  time, they  q u i te  r e a d i ly  
devoted to e x e rc ise s  on the following u n i t s .  For q u i te  a few of 
the c h ild re n  the new book o ffered  the excitement of a t r e a su re  
hunt No one, of course, could a n t i c ip a t e  how long t h i s  en thu
siasm would l a s t ,  when the n o v e lty  of the new book would wear 
o ff .  N everthe less ,  obliged by the teach ing  system, te ach e rs  r e 
s t r a in e d  the c h i ld r e n 's  zea l and prevented them proceeding b e 
yond the p re sc r ib ed  sy llabus .  They knew th a t ,  u n le ss  they  r e 
s t r a in e d  those c h i ld re n  from p rog ress ing  a t  t h e i r  owi pace, they 
would not be ab le  to  cope s a t i s f a c t o r i l y  w ith  those c h i ld r e n 's  
ensuing demands.2

3. The p a r e n t s '  r e a c t i o n s .

a .  The p a r e n t s '  r e c e p t io n  to  th e  in n o v a t io n  brought  
ab ou t i n  th e  e d u c a t io n a l  system

For years  up to 1981, no e s s e n t i a l  reforms had taken  p lace  in  
the Greek educa tio n a l system. The elem entary school books were 
completely outmoded; not only were they  inadeiqi.ia.te to  meet con
temporary c h i ld r e n 's  needs, but they were a lso  too d u l l  and 
unim aginative in  t h e i r  p re se n ta t io n .  Compared w ith  the v a r i e ty  
of subijects and co lours  o ffered  by the T̂ i and books they  read 
fo r p leasu re  t h e i r  t e x t  books were most unappealing. The educa
t io n a l  system, on the o ther  hand, compelled c h i ld re n  to  le a rn
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end less  pages by heart., to  copy long t e x t s  and do hard and time- 
consuming homework d a i ly .  The c h i ld r e n ’ s f re e  time was very 
l im ite d  and school was l ik e  fo rce  labour to  them. At times, 
some p a re n ts  p ro te s te d  because of the hard work th e i r  ch i ld re n  
were compelled to  do and a lso  fo r  the unquestion ing  obedience 
they owed t h e i r  teachers .  On the whole, however, they  were 
r a th e r  s a t i s f i e d  th a t  t h e i r  c h i ld re n  were obed ien t,  con tinuously  
busy 30 th a t  they had very  few o p p o r tu n i t ie s  to  e s t a b l i s h  u n s a t 
i s f a c to r y  r e la t io n s h ip s  w ith t h e i r  peers  or develop u n d es irab le  
i n t e r e s t s .  They had been through the same sy lla b u s  themselves, 
so being f a m il ia r  w ith  i t ,  they were ab le  to  tu to r  t h e i r  c h i l 
dren  i f  needed and check th e i r  p rogress .

The reforms suggested by the  Government, th e re fo re ,  brought 
about a r a d ic a l  change to  the e x is t in g  s t a tu s  qi.io. To begin 
With, one of the b a s ic  o b je c t iv e s  of the innovation  was to  r e 
le a se  c h i ld re n  from the in to le r a b le  burden of homework. Once 
f re e  from i t ,  c h i ld re n  could e i th e r  p lay  or occupy themselves 
w ith  a c t i v i t i e s  th a t  would s t im u la te  them m en ta lly  and /or p h y s i
c a l ly .

Moreover, t h i s  a s p i r a t i o n  denoted the governmental wish to  elim 
in a te  c la s s  d i f f e re n c e s .  With the old system, most of the c h i l 
d r e n 's  work was done a t  home. N a tu ra l ly ,  c h i ld re n  coming from 
low s o c ia l  s t r a t a  did  not expect any kind of help . Their p a r 
en ts  could n e i th e r  tu to r  nor o f fe r  them the "luxury" of books or 
a u d io -v isu a l  appara tus . On the o ther  hand, c h i ld re n  of middle 
c la s s  o r ig in  were o ffe red  a v a r i e ty  of s t im u l i  a t  home, p lus 
t h e i r  p a re n ts '  help  when necessary . F in a l ly ,  ano ther  b a s ic  pur
pose of the proposed innovation  was to encourage in d iv id u a l  and 
group work in  c la s s  and to urge c h i ld re n  to  take the i n i t i a t i v e  
and make d e c is io n s  of t h e i r  own.

As expected, t h i s  r a d ic a l  change of the philosophy of the Greek 
educa tiona l system produced var ious  responses. At the beginning 
i t  su rp r ise d  people , l a t e r  i t  was d isp u ted ,  ev e n tu a l ly  i t  was 
accepted w ith  a l o t  of re se rv a t io n s  by a number of people and 
with enthusiasm by o thers . There a re  s t i l l  p a re n ts  who are
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s c e p t ic a l  about the e f f ic ie n c y  of the suggested innovation. 
They argue th a t  i t  i s  not very  wise to  move from one ex trem ity  
to the o ther  w ithout a t r a n s i t i v e  period . Only then  the r e l i a 
b i l i t y  of the system could be te s te d .  Some changes could take 
p lace  and both  teach e rs  and p u p i ls  would be g iven  the chance to  
become accustomed to  the new working cond it io n s  and accep t a 
balance between the old and the new approaches. At the same 
time, educa tio n a l exper ts  could observe the behaviour, conse- 
q.iences and r e s u l t s  of the  changes and suggest a l t e r a t i o n s  be
fo re  the educa tiona l innovations  were a c tu a l ly  in troduced. They 
continue to  say tha.t they do not deny the a d v i s a b i l i t y  of the 
measure, i . e . ,  a l l  homework i s  to  be done a t  school, but they 
hold t h e i r  r e se rv a t io n s  as  to  whether t h i s  can be achieved in  
the four and a h a lf  to  f iv e  hours of school programme. F u r th e r 
more, they  b e l ie v e  i t  i s  n e i th e r  too i r r a t i o n a l  nor too hard fo r  
the c h i ld re n  to  take some homework, even on an o p tio n a l b a s is .  
F in a l ly ,  they doubt the adeiquacy of the e x is t in g  b as ic  condi- 
t io n s ,  i . e . ,  schoo1 b u i Id in g s , t ra in e d  s t a f f , i n - s e r v i ce p ro v i - 
Sion.

The p a re n ts  who welcomed the change in  the  educa tiona l system of 
the country  might s t i l l  be a l i t t l e  s c e p t ic a l  or reserved  about 
c e r t a in  a sp e c ts  of the reform ation  but they  were p o s i t iv e  about 
one th ing ; i t  was an a b s o lu te ly  necessary  move. They might have 
p re fe r re d  a t r a n s i t i v e  period  themselves, n e v e r th e le s s ,  keeping 
in  mind the re c e p t io n  th a t  such a ttem pts  a t  l i b e r a l i z a t i o n  had 
been g iven  by the conserva tive  and o p p o rtu n is t  p o l i t i c a l  tenden
c ie s  in  Greece, they r e a d i ly  supported the innovation . P a s t  ex
perience  taught them th a t  a t r a n s i t i v e  period  might condemn the 
a ttem pt to  a p e rp e tu a l  experim ental s tage . I t  was p re fe ra b le ,  
th e re fo re ,  to  apply  the p lan  immediately, im perfec t or f a u l ty  as  
i t  were, to doomirig i t  to  e lim in a tio n .

F in a l ly ,  a th i rd  ca tegory  of p a re n ts  should perhaps be mentioned 
here. Their response l i e s  somewhere in  the middle between the 
f i r s t  and the second c a te g o r ie s .  I t  i s  not th a t  they d id  not 
have th e i r  o b je c t io n s  or com plaints, but they  ev e n tu a lly  a c 
cepted the change, not because they  be lieved  in  i t ,  but because

Vlll



i t  served th e i r  purposes. The new system e lim inated  the burden 
of homework from both th e i r  ch i ld re n  and themselves. Moreover, 
tak ing  no p a r t  in  t h e i r  c h i ld r e n 's  p ro g ress ,  they  were always 
ab le  to  blame th e i r  c h i l d 's  teacher  fo r h i s  p o s s ib le  bad 
achievement, lack of i n t e r e s t  a m / o r  any u n d es irab le  behaviour. 
Indeed c e r t a in  p a re n ts  went so f a r  as  to  denounce a. teach er  fo r  
having dared to  g ive th e i r  c h i ld  homework. Such a c t io n s  r e 
su l te d  in  d iscourag ing  those teach ers  who r e a l l y  cared and did  
t h e i r  b e s t  to help  t h e i r  p u p i ls  improve t h e i r  achievement le v e l  
to  b ea t  a r e t r e a t  and confine t h e i r  c la s s  and themselves to  the 
s t r i c t  l im i t a t io n s  posed by the book and the syllabus.4

b The p a r e n ts '  r e a c t i o n s  to  th e  new hook of Mathemat
i c s .

The new Mathematics book was so d i f f e r e n t  compared w ith  the old 
one th a t  p a re n ts  were g r e a t ly  su rp r ise d  C o lourfu l,  w ith  n ice  
drawings and p ic tu r e s ,  a l l  p le a sa n t  and fa m il ia r ,  i t  h a rd ly  ap 
proached t h e i r  n o tio n  of a Mathematics book. The l a t t e r  had 
t r a d i t i o n a l l y  been a d u l l ,  th ic k ,  c o lo u r le s s  book, loaded w ith  
numbers and shapes, making a l l  concepts seem d i f f i c u l t  and r e 
p u ls iv e ,  even i f  they  were not. We could, th e re fo re ,  claim th a t  
the f i r s t  r e a c t io n  towards the books was su re ly  p o s i t iv e :  p a r 
en ts  were glad  th a t  t h e i r  c h i ld re n  could a t  l a s t  use modern 
books. À second, c lo se r  look, however, a t  the con ten t of the 
book t h i s  time made them r e a l i z e  th a t  i t  was beyond t h e i r  knowl
edge and p o te n t ia l .  New s^Tul'Ols, new concepts, d i f f e r e n t  ap 
proaches imade them f e e l  ignoran t and unable to  help  t h e i r  c h i l 
dren or even follow  th e i r  progress.5 Moreover, the book i n 
cluded no theory  or ru le s ,  th e re fo re ,  they  were not g iven  the 
o p p ortun ity  to g e t  acquainted w ith  the new concepts and p roce
dures suggested by the book. Thus, some p a re n ts ,  p ro je c t in g
th e i r  own a n x ie t i e s ,  claimed th a t  the book confused r a th e r  than
helped the ch i ld ;  the f a c t  th a t  the ch ild  lacked the support of 
a d e ta i l e d  th e o r e t i c a l  background hindered the system atic  a r 
rangement of h i s  knowledge. Furthermore, they continued, the
^mrious approaches suggested s t ra in e d  c h i ld re n  w ith  a l o t  of un
necessary  a n a ly s is  and did not f a c i l i t a t e  t h e i r  choice of a

IX



" ty p if ie d "  p rocess  fo r a l l  problems belonging to the same c a te 
gory. F in a l ly ,  the m a te r ia l  of the book was not very  w ell orga
n ized : the to p ic s  were not always completed bu t were o f te n  i n 
te r ru p te d  so th a t  concepts and ex e rc ise s  concerning ano ther  i r 
re le v a n t  to p ic  were in se r te d .  Thus, the ch i ld  was confused, 
l o s t  the c o n t in u i ty  of the concept, was not g iven the chance to 
co n so lid a te  a to p ic  befo re  proceeding to  the next one.

There m.s ano ther  ca tegory  of p a re n ts ,  who d e s p i te  p o in t in g  out 
some weaknesses or omissions of the  new book, n e v e r th e le s s ,  they 
did  no t doubt the r a d ic a l  change i t  brought about to  the educa
t io n a l  m a tte rs  of the  coimtry. They were ab le  to  d is c e rn  and 
r a th e r  favour the modern s p i r i t  of the book which emtiodied the 
contemporary le a rn in g  concepts. They did  t h e i r  b e s t ,  th e re fo re ,  
to  approach and imderstand the new book in  order to  keep up with 
t h e i r  c h i ld r e n 's  education. To them, i t  was a language they 
f e l t  ob liged to  l e a rn  i f  they were to  commimicate w ith  t h e i r  
c h i I d r en e f f i c i ent l y .

In conclusion , i t  should be mentioned here th a t  p a re n ts  as  a 
whole were s c e p t ic a l  about the e f fe c t iv e n e s s  of the new system 
Tliey feared  th a t  t h i s  tu rn  from formal to p ro g ress iv e^  teaching  
might r e s u l t  in  a d e c l in e  of s tandards . P aren ts  seemed to  be
l ie v e  th a t  c h i ld re n  had b e t t e r  not g e t  used to  the idea th a t  
lea rn in g  was fim but must a t  times f e e l  obliged to  undertake a 
task  no m atte r  how im pleasant or d i f f i c u l t  they foimd i t ,  be
cause th e re  a re  c e r t a in  b a s ic  s k i l l s  which demand r e a l  e f f o r t  to 
be acquired . Their experience taught them th a t  s o c ie ty  i s  r e 
a l l y  com petitive  and o f te n  demands i t s  members to  imdertake 
q u ite  harsh  and im pleasant ta sk s  so c h i ld re n  had b e t t e r  g e t  used 
to  hard work befo re  leav ing  school. The d i f f e re n c e  between the 
r e a c t io n s  of the  two c a te g o r ie s  of p a re n ts  was th a t  the former 
o b s t in a te ly  a t tach ed  to  the  formal education  in  which they  were 
brought up were ready to  r e j e c t  the innovation  without a second 
thought, while the l a t t e r  gave i t  c r e d i t  and supported i t ,  even 
i f  they were s c e p t ic a l  about the r e s u l t s  of i t s  a p p l ic a t io n .
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T h e  s e c o n d  c l a s s  M a t h e m a t i c s  m a n u a l .

Since the re sea rch  to be c a r r ie d  out was plarmed fo r  the second
c la s s  p u p i ls  i t  was considered of i n t e r e s t  to  p re se n t  the
con ten ts  of the second c la s s  Ila.thematics manual.

There a re  two volumes of the p u p i ls '  book and one t e a c h e r 's  man-
\*B.l fo r  each of the s ix  c la s se s  of the primary school. The
p u p i l s '  book i s  n ic e ly  s e t  w ith  colour p ic tu re s .  The p u p i ls  do 
not have to  copy the p re sc r ib ed  e x e rc ise s ,  they ju s t  complete 
them in  t h e i r  workbooks. The con ten t of the second c la s s  book 
of Mathematics i s  roughly described  below.

YOLUHE 1

1. P rem a th em a tica l  c o n c e p ts .

Sorting  th in g s  of the same kind in to  s e ts .
according to the n a tu ra l  p ro p e r t ie s  of the o b jec ts .

" according to  the  fu n c t io n a l  p ro p e r t ie s  of the o b jec ts .

Using Venn Diagrams, ta b le s  and t r e e  diagrams to  re p re se n t
p a r t i t i o n i n g .

Conservation of ip.iantity.
R e v e r s ib i l i tv

Matching one to  one, one to two, one to  th ree  
of numtiers.

Ordering
Simple o rdering  (according to  one a t t r i b u t e  only) 
M ultip le  ordering  (according to two a t t r i b u t e s  
s im u ltan eo u s ly ) .

Ordering s e t s  (according to t h e i r  c a rd in a l  numbier ). 
numbters

Using arrows to  rep re sen t  ordering.



2.  F u n d a m e n t a l  m a t h e m a t i c a l  c o n c e p t s .

S e t s ,  s u b s e t s ,  p a r t i t i o n i n g  i n t o  s u b s e t s .

LTrouping of o b je c ts  according to  t h e i r  ig iia lita tive  
cha ra  c t e r i s t i c s .

of o b je c ts  according to  t h e i r  q u a n t i t a t iv e  
c h a r a c t e r i s t i c s

P a r t i t io n in g  in to  sutisets

Graphical r e p re s e n ta t io n  of p a r t i t i o n in g

The symbols g r e a te r  than, l e s s  than and eqi.ial to

3. Shape.

S o l id  Shapes.

Solid Shapes 

Measuring 

Matching 

Def in ing

th a t  we take by a p p ro p r ia te ly  d iv id in g  a so l id  
shape
the volume of a s o l id  shape (a t e n ta t iv e  
app roach ).
n a tu r a l  o b je c ts  and geom etr ica l s o l id  shapes,
i . e . ,  a house to a rec tan g u la r ,  
g en era l  c h a r a c t e r i s t i c s  of s o l id  shapes ( i t  
r o l l s ,  i t  s tands , i t  r o l l s  and s tands)  
p a r t i c u l a r  c h a r a c t e r i s t i c s  (numtier of faces ,  
v e r t i c e s ,  . . . )

P la n e  Shapes

Plane shapes as  faces  of s o l id  shapes
th a t  we g e t  by a p p ro p r ia te ly  c u t t in g  a plane 
shape



Dimensions

Decomposition / composition of a sha.pe to  / from sm aller  shapes 
Def in ing  p a r t i c u l a r  p ro p e r t ie s
Making shapes on a geoboard

4. G raphic P e p r e s e n t a t lo n s .

Phase À:

Phase E: 
Phase C;

Graphic r e p re s e n ta t io n  using the o b jec ts  
themselves
P i c t o r i a l  (using p ic tu re s  of the  o b je c ts )  
Symtiolic (using syml'ols)

Numerical comparisons (d if fe re n c e s  based on the g raph ic  
r  ep re s  en ta  t  i  ons).

5 L ength  -  Width -  Area -  C a p a c ity  -  Time -  Honey.

Length
Measuring

Measuring

In tro d u c t io n
Measuring

the len g th  of d i f f e r e n t  o b je c ts  using the same 
a r b i t r a r y  u n i t .
the len g th  of the same ob jec t  using  d iffe ren t-
a r b i t r a r y  u n i t s
to  the s tandard  u n i t s  (m, cm)
the len g th  of n o n - s t r a ig h t  l in e s  in  cen tim e tre s
the perim ete r  of p lane shapes.

Area Measuring a rea  using sqi.iares (crn^)

C a p a c ity
How many g la s s e s  of water f i l l  the jug? 
How many g la s s e s  of water does the jug 
f i l l ?

Time
Ordering
Rela ting

chrono 1 ogica 1 f a c t s  ( . .  . o ' d o c k ) 
ch rono log ica l f a c t s  of everyday l i f e  to the 
corresponding time ( . . . h a l f  p a s t)
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The clock (analogue only) o 'c lo c k  . . . h a l f  p a s t
The concepts: now (p re s e n t ) ,  befo re  ( p a s t ) ,  a f t e r  ( fu tu re ) .

Honey
Coins reco g n it io n
The value in  drachmas of a s e t  of coins 
Sets  of coins of the same value in  drachmas 
Hatching s e ts  of coins to  t h e i r  value in  
drachmas

6. Numbers 0 -1 0  -  O p e r a t io n s  u s in g  s e t s  -  H a tb em a tica l  
o p e r a t io n s .

('Thole numbier ordering  whole numbers
O rdinal numbier 
Union of s e ts
M d i t io n  of two numbers the sum of which i s  < 10 (using number 
l in e )
Ma.pping
S u b trac tio n  (using nimbier l in e s  and ta b le s )
Simple a r i th m e t ic a l  cgi.iations
The complement of a s e t  - su b tra c t io n  as  the rev erse  o p era t io n  
of a d d i t io n
M u lt ip l ic a t io n  as  r e p e t i t i v e  a d d i t io n  of the same elements. 
Computa.tive p ro p e r ty  of m u l t ip l ic a t io n
Numerical fo rm ula tion  of a problem given by p i c t o r i a l  re p re se n 
ta t io n .

7. Numbers 1 0 -2 0  -  O p e r a t io n s  u s in g  s e t s  -  H a tb em a tica l  
o p e r a t io n s .

k  s e t  of tens  and u n i t s  -  c a rd in a l  numb«er -  o rdering  c a rd in a l  
numbier s
Correspondance of numerical cards to s^nnitiols.
The sum of two numbiers as  a r e s u l t  of the union of two s e ts .
The Sim of two nimbers (using nimbi er l i n e ,  eigi.iivalent s e t s  and 
c ommutative p ro p e r ty ).
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S u b trac tio n  of two numtiers (using numtier l in e  and p a r t i t i o n in g  
of the s e t ) .
The num erical c a lc u la t io n  of complement and d i f fe re n c e .  
A ssoc ia tive  p ro p e r ty  of a d d it io n .
Numerical fo rm ula tion  of problems g iven by p i c t o r i a l  r e p re s e n ta 
t ion .
Exploring products  (using a numtier l in e ) .
Exploring the f a c to r s  of sums, d i f f e re n c e s  and p roducts  when the 
sums, d i f f e r e n c e s  and products  a re  given.
Formulation and so lv ing  of problems.

8. Numbers 1 0 -1 0 0  -  Whole and o r d in a l  numbers -  P la c e  
v a lu e  in  th e  f i r s t  100.

C l a s s i f i c a t io n  of s e t s  in  tens.
Eiguivalence between tens  and u n i t s  (3T=30).
Ordering s e t s  of ten s  (using a number l in e ) .
Adding, S u b trac tin g ,  M ultip ly ing  tens.
Problems using tens.
P a r t i t io n in g  s e t s  in  subse ts  of tens  and u n i ts .
Correspondance of numerical words to numerical simtiols.
Counting up to  30 in  twos, th re es  and f iv e s .
Exploring the one of the two f a c to r s  in  sums, d i f f e r e n c e s ,  prod
u c ts  ( so lv ing  simple eigi.iations).
Decomposition of a numtier in  tens and u n i t s .
Counting up to  40 in  fours  and f iv e s .
Adding in  two s ta g e s ;  a. decomposition of a numtier; b. a s s o c ia 
t iv e  p ro p erty ,  e .g . 10+32=10+(30+2)=(10+30)+2=40+2=42.
Comparison and o rdering  of numtiers - P lace value.
W riting a number as  a product of two f a c to r s  (70=7x10 - 7 s e t s  
of t e n s . . . ) .
W riting a numtier of u n i t s  (more than 40) as  a sum of tens  and 
u n i ts .



9 F r a c t i o n s

P a r t i t i o n in g  shapes in to  two and four equal p a r t s .
F r a c t io n 's  r e c o g n i t io n  and matching w ith  the correspondent p a r t  
of a shape.
F ra  c t  i  on' s compa r i s o n , o rd e r  ing and f o rmulat i  on f r om the i  r
p a r t s .
P a r t i t i o n in g  s e ts  of o b je c ts  in to  eiguivalent su b se ts  and match
ing them to  the a p p ro p r ia te  sxTûbol.
Recognition  of f r a c t io n s  given by pictograms.

YOLÜÎŒ 2 

1- A d d it io n  -  S u b tr a c t io n .
In s tan ces  in  which a d d i t io n  i s  used.
Commutative p ro p e r ty  of ad d it io n .
Addition of tw o -d ig i t  and one-dig i t  numtiers (w ithout a remain
de r)  .
A ddition  of numbers according to some p ro p e r t ie s  (of numtiers and 
o p e ra t io n s)
A ddition of tw o -d ig i t  numbers (w ithout a. remainder).
Union of s e ts  the c a rd in a l  number of which i s  a tw o -d ig i t  num
ber.
Addition in  v e r t i c a l  s e t t in g  of numtiers.
S ub trac tin g  a tw o -d ig i t  number from a tw o -d ig i t  number (w ith a 
remainder).
Numtier sen te n c e s .
Formulation an i  so lv ing  of a problem.

2 H u l t i p l i c a t i o n .

Formulation of eiqi.iivalent s e ts  - using sums and p roducts  to  ex
p re ss  the r e p e t i t i o n  of the same s e t  (a+a+a+a, 4a).
Commutative p roperty .
A numtier expressed as  the product of two fa c to rs .
Venn diagrams and m atrices .
Mill t i p l i  ca t i  on tab  le s .
D is t r ib u t iv e  p ro p e r ty  (rr * (p+%) = o:*p + a*%)
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p r ob1em so1ving.

3. D i v i s i o n

Sharing the elements of a s e t  in to  etgual p a r ts .
Mill t i p l i  ca t  i  on and sha. r in g .
Sharing involv ing  r e p e t i t i v e  s u b tra c t io n  of the same nimbier. 
P a r t i t i o n in g  s e t s
Problems involv ing  d i s t r i b u t i o n  and using coun tin g .

4. Shape

Recognition of shapes, measuring the s id e s  and the perim ete r.  
Using the  geoboard to  make plane shapes.

5. Graphs

The r e s u l t s  of a re sea rch  in  graphs.

Advantages and disadvantages of the pigjils* Hathematics book

The book-exercise  book sy llab u s  in  use involves a numtier of ad 
vantages as  w ell as  d isadvantages;

The a d v a n ta g e s  of the book a re ;

1. The book i s  more " f le x ib le "  than i t s  predecessor in  th a t  i t  
succeeds not only to  be read but mainly to  be used by the c h i l 
dren. Some ru le s  and g enera l  s ta tem ents  a re  included but i t s  
emphs.sis i s  upon a c t i v i t i e s ,  problems and ex erc ise s .
k  more inform al approach i s  used the p le a sa n t  appearance of 
which appeals  to  the  ch i ld re n  who respond p o s i t i v e ly  to  the 
ma thema t  i  ca1 c ont e n t .

2. There i s  a cons ide rab le  time economy since  the c h i ld re n  do 
not waste any time in  copying t e x t s  or ex e rc ise s  T herefore , 
wider mathematical sy llab u s  can be attempted.
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3. P u p ils  a re  g iven  the chance to  re v ise  a l re a d y  solved prob
lems and re le v a n t  theo ry  thus f in d in g  answers to  t h e i r  ques
t io n s .  C onso lida tion  occurs and se lf -c o n fid e n c e  i s  achieved.

4. C hild ren  le a rn  a d e f i n i t e  work procedure. Reasoning and 
lo g ic a l  thin};ing a re  encouraged.

The d is a d v a n t a g e s  of the book may be considered to  be:

1. G e n e ra l is a t io n s  and the fo rm ula tion  of p a t te r n s  a re  d i f f i 
c u l t  fo r  the c h i ld re n  to  perce ive  and to understand from the 
la y -o u t  of the te x t .  The var ious  concepts o f te n  remain uncon
nected. R e la t io n s  and c o r re la t io n s  a re  not adequa te ly  revealed  
and conclusions a re  not always r e a d i ly  dr aim. I t  could be 
claimed th a t  t h i s  change has led from one extreme to another. 
P rev ious ly ,  theory  was u n re la ted  to  p r a c t ic e ,  but now although  
they c o r r e la t e  w ith  each o th e r ,  theory  i s  r a th e r  neg lec ted

2. The fo rm ula tion  of the problems, the lay -o u t  of the so lu 
t io n  and the p r e s e n ta t io n  of the r e s u l t s  a re  a l l  o ffe red  by the 
book. A ll the c h i ld re n  have to do, th e re fo re ,  i s  to  complete 
b r ie f  number f a c t s .  Thus, they g e t  accustomed to  easy work and 
find  lo g ic a l  th ink ing  d i f f i c u l t .
3. The charm of the unknown in  in troducing  a. new concept i s  
l o s t .  The eager, e n th u s ia s t i c  p u p il  i s  anxious to continue to 
the  nex t u n i t  a f t e r  he has f in ish e d  the d a i ly  homework. There
fo re ,  cons idering  the Greek teaching  system the next d a y 's  l e s 
son i s  deprived of i t s  n o v e lty  or i n t e r e s t .
4. The p u p il  i s  g iven  a uniform, predetermined kind of work 
th a t  does not a llow  fo r  any c r e a t i v i t y  or inven tiveness  on h is  
p a r t .  C hild ren  a re  no t encouraged to  invent o r ig in a l  procedures 
and in d iv id u a l  d i f f e r e n c e s  a re  ignored.

The d isadvantages  and advantages mentioned above a re  boimd to  be 
met in  a l l  books of Mathematics throughout the Greek primary 
s ch o o l .



TBE  TEACHER' S HAHHAL

As i t  bs.s a l re a d y  been mentioned, a t e a c h e r 's  ms.nual i s  provided 
in  each c la s s  of the  primary school fo r  the teach ing  of Mathe
m atics. In t h i s  manual, the teacher  could f in d  suggestions  on 
the teaching of the var ious  mathematical concepts and on the 
procedure to  be followed during the lesson . A very  b r ie f  de
s c r i p t i o n  of some suggestions  in  the second c la s s  t e a c h e r 's  man
u a l  concerning the planning and o rg an iza t io n  of the le sso n  and 
m athematical a c t i v i t i e s  i s  made below.

L e sso n  P la n n in g .

1. I n t r o d u c t io n  (T eacher 's  Manus. 1, p. 12)

Study c a r e f u l ly  the t h e o r e t ic a l  comments on the concept you a re  
about to  teach  If  you wish to  en r ich  your knowledge on the 
s u b je c t ,  consu lt  re le v a n t  p ro je c ts .

Set the  goal you a re  aiming a t  and des ign  your teaching  a c t i v i 
t i e s  accord ing ly . The T each er 's  Manual can help  you here You 
can choose among the various  proposed a c t i v i t i e s  ( i f  you have 
enough time) or invent your own course of a c t io n  which b e s t  
c a te r s  fo r  the p a r t i c u la r  s i tu a t io n .

C reate  an educa tiona l c lim ate  which favours the  p u p i l s '  p a r t i c i 
p a t io n  in  lea rn ing .

Never teach  th e o r e t ic a l ly .  Let your p u p i ls  "play" w ith  the ob
j e c t s .  teach  them how to use them and help  them draw t h e i r  oim 
conclus ions , d isco v e r  the concept sought and express t h e i r  
thoughts.

Never fo rg e t  the motto: "the le s s  the teacher  t a lk s  the more e f 
f i c i e n t  h i s  teaching  i s " .

('Then you a re  c e r t a in  th a t  the in troduced concept has been f u l l y  
comprehended ask your p u p i ls  to work on the manual.



Show your p u p i ls  how to  use t h e i r  books p roperly . The ca re fu l  
observa tion  of the p ic tu r e  and the a n a ly s is  of i t s  elements w i l l  
help them in  reproducing i t  in  t h e i r  minds and comprehending i t s  
r e l a t io n  to  the problem. Thus the p u p i ls  w i l l  no t work mechani
c a l ly  bu t know each time what they do and why they  do i t .

By checking t h e i r  work, s o r t  out the p u p i ls  who have not a s s im i
la te d  the  concept taught and o f fe r  them a d d i t io n a l  help.

Keep always in  mind th a t  the c h i ld r e n 's  answers to the e x e rc ise s  
of the book a re  no t the s a f e s t  e v a lu a t io n  of t h e i r  competence. 
You must eirsluate  t h e i r  a b i l i t i e s  considering  t h e i r  behaviour 
and a t t i t u d e  in  c la s s  when a concept i s  taugh t as  w ell as  th e i r  
p a r t i c ip a t io n  in  the various  a c t i v i t i e s ,  the way of expressing 
themselves, e tc .

F in a l ly ,  take in to  co n s id e ra t io n  the f a c t  th a t  p r a c t ic e  i s  very 
im portant to  the c o n so lid a t io n  of concepts as  w ell as  to the 
genera l  p rog ress  of the pup il  in  Mathematics.
Therefore , do no t n e g le c t  to g ive your p u p i ls  adeiguate p r a c t ic e  
d a i ly  in  c a lc u la t in g  r e s u l t  of a d d i t io n ,  s u b tra c t io n ,  m u l t i p l i 
ca t io n ,  and d iv is io n .

P u p ils  should g ra d u a l ly  become ab le  in  f in d in g  the  r e s u l t  of a
fa c t  e a s i ly ,  iguickly and in  a lo g ic a l  way

2. O r g a n iz a t io n  of th e  a c t i v i t i e s  (pp. 9, 10 of the
Teacher ' s Manual).

The a c t i v i t i e s  on each concept taught should fo llow  t h i s  p a t 
te rn ;
C lass  work 
Group work 
P a ir  work 
Ind iv id u a1 work



The innovation  of Mathematics teaching  a ttem pted through the new 
curricu lum  as w ell as  through the books which aim a t  r e a l i z in g  
i t s  purposes should be viewed through the g en era l  p e rsp e c t iv e  of 
modern a t t i t u d e s  towards education.

These a t t i t u d e s  a re  in  g enera l  the fo llow ing:
Free and spontaneous a c t i v i t i e s  undertaken by the p u p il .  
EmplüiUâent of v a r io u s  ( e s p e c ia l ly  s o l id )  m a te r ia l  a p p ro p r ia te  
fo r  the c o n so lid a t io n  of a concept.
In d iv id u a l  and group work.
Oral and w r i t t e n  communication.
Respect of everybody 's  opinion.

In  t h i s  t h e o r e t ic a l  framework we should p lace  the a ttem pt a t  i n 
novating  the sy llab u s  and methodology of Me. thema t i c s .  Modern 
Mathematics should be in sp ire d  by a b a s ic  p r in c ip le :  Mathemat
ic s  lea rn in g  should follow  an a c t iv e  procedure. This means th a t  
in  order to  be su c cess fu l  mathematical education  must be based 
on the p e rso n a l ,  a c t iv e  p a r t i c ip a t i o n  of the p u p il  in  searching  
and d iscove ring  the var ious  mathematical concepts.

To encourage such cond it io n s  we must provide the ch ild  w ith  the 
o p p o r tu n i t ie s  to  handle the var ious  o b je c ts  ( s o l id  m a te r ia l ,
mostly) in  order to  d iscover  the r e la t io n s h ip s  among them. Nev
e r th e l e s s ,  l e t  us keep in  mind th a t  the logico-m athem atical con
cep ts  a re  cons truc ted  not by o b je c ts  themselves but the in d iv id 
u a l ' s  a c t io n s  w ith  them. I t  seems eigually im portant to  s t r e s s
the  f a c t  th a t  by favouring the o p p o r tu n i t ie s  which encourage the
c h i ld  to  form a logico-mathematica.l thought, we a c tu a l ly  favour 
the  b i r t h  of indue ive  thinlcing.

From the  above i t  may be concluded th a t  the teach er  must c re a te  
the n ecessary  cond it io n s  so th a t  p u p i ls ,  w ith  the proper sup
p o r t ,  l e a rn  how to  re sea rch  and form ulate the m athematical con
cep ts  themselves. N everthe less , i t  must no t be considered th a t  
the  matheimatical s k i l l s  and p rocesses  a re  to  be neg lec ted .
C hild ren  must le a rn  how to  add, s u b tr a c t ,  m u lt ip ly  and d iv id e  
m ethodica lly , lo g i c a l ly  ami ac c u ra te ly .  They should, moreover.
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become competent in  applying these  s k i l l s  in  problems ami s i t u a 
t io n s  of ever%niay l i f e .  Once they have grasped the various  
mathematical concepts, they  a re  sure to  r e t a i n  them and a ls o  a c 
q u ire  the mathematical s k i l l s  necessary  in  order to  apply  them.^
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HOTES

i .  In  the t e a c h e r 's  manual i t  could be d isce rned  th a t  the new 
s p i r i t  of cha mg e in  Mathematics teach ing  ex is ted .  Under th i s  
s p i r i t  Mathematics co n s is ted  of ever^^ay a c t i v i t i e s  through 
which c h i ld re n  "perform" Mathematics r a th e r  than  simply com
p le te  the co lo u r fu l  e x e rc ise s  in  t h e i r  books on a ro te  lea rn in g  
b a s is .  The manual aims to  o f fe r in g  an o u t l e t  to  c h i ld r e n 's  
needs fo r  a c t io n  ami movement as  w ell as  c re a t in g  r e s t l e s s  and 
in v e s t ig a t in g  miMs. Moreover, the t e a c h e r 's  manua.1 purposes to 
f a m il ia r iz e  te a c h e rs  w ith  the modern concepts of Mathematics 
teach ing , and supply them w ith  a framework to  move in  and a lso  
the p r a c t i c a l  ami t h e o r e t ic a l  background in  order to  face 
sue cessf  111ly the new ma thema t i c a l  cha11eng e ". (Tea che r ' s Manua1, 
2nd c la s s ,  p. 7).
2 On Mathematics teaching  as  i t  i s  proposed in  the T each er 's  
Manual, see below, pp. x ix -x x i i .
3. As mentioned on p. 59, the  goveriment changed the Mathemat
i c s  books in  an e f f o r t  to  in troduce  a new teaching  approach in  
the teach ing  of Mathematics. No one, however, could claim th a t  
the  teachimg method of the su b je c t  changed. The b e n e f i t s
d e r iv in g  from the use of appara tu s  or from group work were never 
a c t u a l l y  explored. The teach e r ,  simply in troduced the new to p ic ,  
analysed  or explained the new concepts and then the ch i ld re n  
were asked to  complete the  ex e rc ise s  in  t h e i r  books. I t  was, 
th e r e fo re ,  im pera tive  tha.t a l l  the c h i ld re n  proceeded a t  the 
same pace, o therw ise they  should have to  be g iven  in d iv id u a l  
a t t e n t io n .  Thus, once more, the c h i ld re n  r e a l iz e d  they should 
not take the i n i t i a t i v e  and they should r e s t r a i n  t h e i r  
enthusiasm. F o r tu n a te ly ,  i t  could be s a fe ly  claimed th a t
c h i ld re n  s t i l l  f in d  the new books a t t r a c t i v e  ami l ik e  working 
on them Mathematics has seized  to  cause them fea r  or repu ls ion . 
N ever the less ,  t h e i r  o r ig in a l  p o s i t iv e  re a c t io n  to  the books has 
not been f u l l y  ex p lo ited . The teach ing  system ha.s not changed,
no a c tu a l  innova tion  has been a ttem pted , the modern concepts on
Mathematics teach ing  have not had much appeal in  the Greek 
c la s s .
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4. I t  should be mentioned here ,  though, th a t  those same re a c 
t io n s  p ro te c te d  and supported the system a g a in s t  these  te ach e rs  
who e i th e r  out of a b a rren  conservatism  or o b je c t io n  or perhaps 
even i n a b i l i t y  to  adopt the new system in s i s t e d  on using  the  new 
manuals fo llow ing, however, the old teach ing  methods.
5. See Erne s t  Choa t , "ChiId r  en Acgui s i t i o n  of hathema t i c s , "  p. 
42. "The changing prim ary school and the new approach to  the 
teach ing  of Mathematics have confused many p a re n ts  to  the ex ten t  
th a t  they  a re  r e lu c ta n t  to  a t te n d  the school fo r  fe a r  th a t  they 
may appear igno ran t of what the c h i ld re n  a re  d o in g . . . "
6. That i s ,  in d iv id u a l iz e d  or group teaching  and the  freedom 
g iven  to  the ch i ld  to  express h i s  opinion and to  p rog ress  a t  h i s  
own pace.
7. I t  should be s t r e s s e d  here  th a t  in  Greece i t  i s  now th a t  
the Educational im iovation  takes  i t s  f i r s t  s tep s .  I t  should 
perhaps more a p p ro p r ia te ly  be c a l le d  a tendency towards a more 
p ro g ress iv e  educa tio n a l system than anything e lse .
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L e t t e r

To the Headmaster 
of the School

Dear S i r ,

You a re  w ell aware th a t  during the school year 1985-86 I con
ducted a re sea rch  a t  your school a f t e r  perm ission  of the Min
i s t r y  of Education (Ser. No. 583 / 9-1-84) and follow ing a 
p re p o s i t io n  of the D irec to r  of the Secondary School Board.

During the re sea rch  concerning the teaching  of Mathematics 
from an E nglish  teaching  programme, namely SMP 7-13 (School 
Mathematics Programme), i t  became obvious tha t  :

À The two hours per week th a t  I took up from the c h i ld r e n 's  
r e g u la r  programme teaching  them Mathematics from the SMP
cards d id  not d i s tu r b ,  a t  l e a s t  not s e r io u s ly ,  t h e i r  school 
schedule.

B The f a c t  th a t  two d i f f e r e n t  teaching programmes of 
Mathematics and methods of work coex is ted  in  the same c la s s  
d id  not seem to cause se r io u s  problems to  e i th e r  the teach er  
or the p u p ils .

C. I t  i s  no t d i f f i c u l t  to  c a r ry  on o n e 's  p lans  in  a s p i r i t  
of s in c e re  and f r i e n d ly  cooperation.

I  would l ik e ,  however, to s t r e s s  here  tha.t the su ccess fu l
conduct of the re sea rch  owes a l o t  to  the p le a sa n t
coopera tion  I enjoyed from Mrs. , the teach er  of the
second c la s s ,  who no t only did  no t r a i s e  any o b s ta c le s  or 
d i f f i c u l t i e s  to  my p r o je c t  but on the co n tra ry  was a b s o lu te ly  
understanding  and s^rmpathetic to  the a p p l ic a t io n  of a new
t  ea ching p r og ramme.

I l l



Furthermore., the f a c t  th a t  during t h i s  year of coex is tence  of 
the two d i f f e r e n t  teaching methods there  appeared no se r io u s  
problems and a ls o  th a t  the c h i ld r e n 's  r e a c t io n  to the
programme was id e a l  shows th a t  in  the Greek school both
teach ers  and p u p i ls  a re  open to  new ideas  and any kind of
research .

I would l ik e  to  than}; you h e a r t i l y  fo r  w i l l in g ly  accep ting  my 
applying the re sea rch  in  your school and fo r  the warm
env iro m e n t  of coopera tion  you o ffe red  to me.

Y our 3 s in c e r e ly ,

IV



L e t t e r

To the teacher

Dear Madame,

I would l ik e  to th3.n}; you fo r  your coopera tion  during  the 
school year 1985-86, when I conducted my resea rch  fo r  the 
teach ing  of Mathematics from the E nglish  programme SMP 7-13 
in  the second c la s s .

I  found myself in  a f r i e n d ly  environment and the f a c t  th a t  I 
worked w ith  a co lleague open to  new id eas ,  and c o l la b o ra t io n ,  
f u l l  of understanding  and s^uàpathy made my work a l o t  e a s ie r .

I would l ik e  to  b e l ie v e  th a t  my two-hour in t ru s io n  in  the 
school curriculum  and my presence in  your c la s s  d id  not 
d is tu r b  your work very  much.

Than); you once more and I remain,

yours f a i th f u l l y .

V



T e a c h e r ' s  Q u e s t i o n n a i r e

During the school year 1985-86 a re sea rch  programme was 
ap p lied  in  your school concerning the teaching  of Mathematics 
from an E nglish  teaching  method, namely SMP 7-13 (School 
Ma them?a t i c s  P r o ] e c t  ).

Your answers to  the follow ing ques tions  would be a g re a t  help 
to  the  r e s u l t s  of t h i s  research :

1. I s  there  something tha.t you o b jec t  to  concerning the 
teaching  method or the way the v a r io u s  mathematical 
concepts a re  g iven  through the cards'?

2. Do you thin); th a t  the ch i ld re n  enjoyed being taught w ith  
the p a r t i c u l a r  programme and i f  YES, which, in  your 
opinion, a re  the reasons'?

3. Do you think: the c h i ld re n  were b en e f i ted  from the use of 
the cards and in  which way?
a. Academically
b. S o c ia l ly
c. P e rso n a lly

4. Do you thin}; the SMP cards teaching system helped the 
c h i ld re n  a p p re c ia te  and understand Mathematics b e tte r '?

5. How do you compare the SMP to  the e x is t in g  teaching  
method of Mathematics'?

6. (fhat i s  your opinion concerning the use of apparatus'? Do 
you thin}; th a t  i t  he lps  or i s  i t  j u s t  a waste of time?
Do you thin}; the c h i ld re n  enjoy working w ith  appara tus?  
Would you in troduce  the use of appara tus  in  your 
Mathematics lessons?

7. Could, in  your opinion, such a teaching  programme be 
ap p lied  t  your school and i f  YES, a f t e r  what changes?

8. Suppose the M in is try  of Education decided to  in troduce  
the programme to the S ta te  schools. Do you think; the 
teach ers  would be w il l in g  to adopt i t ?
In  case they  would be w il l in g  to  adopt i t  would the 
teach ers  need some kind of in - s e rv ic e  t ra in in g ?

VI



P a r e n t ’ 3  Q u e s t i o n n a i r e

Hay 1986

Name :
S c h o o l :

In the school year 1985-86 a re sea rch  programme was conducted 
in  your c h i l d 's  c la s s .  During t h i s  re sea rch  a new programme 
in  the teach ing  of Mathematics was te s te d .  I t  i s  an E nglish  
programme c a l le d  SMP 7-13 (School Mathematics P ro je c t ) .

Would you be kind enough to  answer the questions  below;

1. Did you superv ise  your ch ild  while he /she  was working 
with  the cards? How do you think; he /she  f e l t ?

A. Did he /she  l ik e  working w ith  the cards?
B. Did he /she  sometimes l ik e  working w ith  them?
C. He/she d i d n ' t  l ik e  working w ith  the cards a t  a l l ?
D. P lease  g ive  your opinion about the cards as  teaching 
m a te r ia l ,  as  w ell as  about the teach ing  method.

2. A. ('Thy do you thin}; he /she  enjoyed working w ith  the cards 
so MUCH?
BECAUSE. . .

B. (Thy do you think: he /she  l ik ed  working w ith  the cards 
so LITTLE?

BECAUSE. . .

C. (Thy do you thin}; he /she  did  no t l ik e  working w ith  the 
cards AT ALL?
BECAUSE...

NOTE: P lease  answer ONE of the th re e  questions.

vil



3. How do you think: your ch ild  faced the f a c t  th a t  he /she
d id  two e x tra  hours of Mathematics? (H is /her  reg u la r
programme from the s t a t e  book: and twice a week from the SMB' 
cards) .

À. He/she found th a t  he /she  had too much of Mathematics.
B.He/she p re fe r re d  to  be taught Mathematics only from the 
SMP cards.
C. He/she p re fe r re d  to  be taught w ith  one of the methods 
only.
D. He/she l ik e d  to be taught Mathematics w ith  both 

systems s imultane o u s ly .
MOTE : E n c irc le  the s u i ta b le  answer

4. Did your ch i ld  ask you to  help  him/her w ith  h i s /h e r  work
w ith  the cards?
À. YES. B. NO
À1. In  case you helped him/her did  you f ind  any
d i f f i c u l t i e s ?  (Tha.t were your d i f f i c u l t i e s ?
Bl. I f  your answer i s  NO why do you th ink  he /she  d id  not
need your help?

NOTE; Would you p lease  f i l l  in  t h i s  iquestiormaire and send i t  
back w ith your c h i ld  or b r ing  i t  y o u rse lf  i f  you in tend  to 
a t te n d  the p a re n ts '  meeting on. . . .

I f  you have any ques tions  or d i f f i c u l t i e s  in  f i l l i n g  in  the
iguestiormaire I would be glad to look them through diiriiig our
m eeting.
Thank: you very  much.

rill



C h i l d r e n *  s  Q u e s t i o n n a i r e

SSP 7 - 1 3  H ay  1 9 8 5

Name :
S c h o o l :

During the p a s t  year you were taught Mathematics from the SMP 
cards twice a week.
P lease  answer these  ques tions ;
1. Did you enjoy doing Mathematics from the SMP cards?

2. Name the cards you l ik ed  b es t .

3. Name the cards you l ik ed  l e a s t .

4 (Thich of the  s iü jjec ts  were the most d i f f i c u l t  fo r  you?

5. Why did  you find  these  su b je c ts  d i f f i c u l t ?

6. (Thich of the su ti jec ts  were the e a s i e s t  to  understand?

7. Would you l ik e  to spend more time doing Mathematics from 
the SMP' cards?
If  YES, what e ls e  would you l ik e  the cards to  include?
If  your answer i s  NO, what a re  your reasons?

8. (That e x a c t ly  d id  you l ik e  about the  SMP cards?
(That did  you d i s l i k e  about them?

IX



C h i l d r e n *  s  F a m i l y  B a c k g r o u n d

Hay 1986
Name :
S ch o o l :

1. I l iv e  w i t h . ..

2. ¥e a re  . . .  people in  our house.

3. Hy fa th e r  i s  a . . .

4. My mother i s  a . . .

5. My b r o t h e r ' ( s '  ) / s i s t e r ' ( s '  ) age (s)  i s / a r e

6. Wien I grow up I want to  become a . . . .
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Jo-n the dots to form 6 separate rectangles.
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Test Samples: Pilot Study 
(11th School)



Name --------------------------------------------------------

Class  ____!_________________ _

1 ,  F i l l  in t he  miss ing numbers.

1.  8 + 9 = Q  3.  25 + 1 2 ]  =

2.  14 + 0 = I I 4.  I I + 6 =

Date

29

31

5.  □  + 13

6.  12 + [ 2 1

13

20

For each of  the  numbers below w r i t e  t he  u n i t s  and the  t ens  in 
t he  r i g h t  column.

1 . 2 . A M 3. A M 4 . A M 5. A - M

25 17 8

F i l l  in t he  mi ss ing numbers :

1.  17 -  8 = Q  3 . 1 4  - Q  =

10 r 31

2.  11 -  4

11

14

5.  [21 -  5 = 10

6.  [ 2 1  - 7 = 0

ily f a t h e r  i s  40 yea r s  old and my b r o t h e r  i s  30 y e a r s  younger  than him, 
How old  i s  my b r o t h e r  ?

5 .  Draw arrows to  show which name belogs  t o  which shape.

t r i a n g l e  r e c t a n g l e c i r c l e square

X X I V



- 2 -

0 ,  Put t he  s h o r t e s t  l i n e  in a c i r c l e

7. Use the  r i g h t  symbol f o r  the  p a i r s  of  numbers below.  

( = , < ,  > )

1.  ( 2 , 5 )  2.  ( 7 , 7 )  3.  ( 8 , 5)

4 Ml»**

X X V

Use as few co i ns  as p o s s i b l e  

to make 9 pence.



- 3 -

D . Make th e s e  c lo c k s  show :

-9

1 .  2 o ' c l o c k

0.

2 .  Hal f  pas t  12 3 .  5 o ' c l o c k

Wri te t he  t ime t h a t  each of  the  c l ocks  below shows :

—  9-9

1 . 2 . 3.

X X V I



Name - 

Date

Would you l i k e  t o  put  t he  hands on the  c l ocks  below ?

Class

12 ■1 ' \ X l l 12
MO 2 \ no 2 \ /10 2>
9 O 3 19 o 3] l9 c 3

V V® 4 / V® 4>
\ 7 6 5 \ 7 6 5 / \ 7 6 5 /

8 o ' c l o c k

This clock shows 12 o ' c l o c k .  

One hour e a r l i e r  i t  was

Half  p a s t  ‘9

□

Half  pa s t  4

This c lock shows q u a r t e r  
pa s t  12.
One hour l a t e r  i t  wi l l  be

□This c lock shows 

o ' c l o c k .

Find two d i f f e r e n t  ways to  t ake  8 pence in c o i n s ,  

a .

3 .

I I + 9 = 12 ,  4 + I I = 15,  5 + 8

" C H  " 3,  [ 2 1  -  12 = 4 ,  1 7 - 310

□□
Use the  r i g h t  symbol f o r  each of  the  p a i r s  o f  numbers.  

( < , > , = ) .

( 1 5 , 1 1 ) ,  ( 2 , 7 ) ,  ( 5 , 5 ) ,  ( 0 , 0 ) ,  ( 4 , 20)

Answer :--------- -------------------  ------------------------------------------- -

x x v i i



Draw arrows t o  j o i n  t he  equal  s e t s .  

^>10 + 38 -f 4 >

9 -I- 7 > > 1 0  + 6

7 + 6 >  > 1 0  + 7

8 + 9 >  > 1 0  + 2

S t a r t  a t  1 and count  in twos up to  15.

1 /    , 15

, S t a r t  a t  0 and count  in f ou r s  up to  15.

0, ---------- — —---------------------- , 16

Could you put  t he  numbers in the  r i g h t  o r de r  s t a r t i n g  from the  s m a l l e s t  ? 

69 70  68
48 . 94

Put in a c i r c l e  the  f r a c t i o n  which each shape shows.

1 1 2 2 2 3 1 2 1 o

4
/K

2_ 1_ 1  
4 4 2

mm
2
4

2
2

1
2

X X V l l l



- 3

Complete :

44 + 15 =

25 + 12 =

35 + 12 =

Complete :

A. M. A. M. A. M,
3 7 4 3 8 1

+ 4 2  + 5 4  + 1 3

Complete :

A. M. A. M. A. M,
5 9 6 8 5 7

+ 6 + 2 5  + 2 8

Write the  answers  :

87 -  34 = , 49 -  15 = , 58 -  37 =

Write the  answers  :

75 57 48
• 32 — 43 — 26

X X I X



T e s t  Sam ples: Hain Study  
( A l l  S c h o o ls )



O c t o b e r ' s  a s s e s smen t  t e s t

1. J o i n  t he  equal  numbers.

Name

Date School

Wri te f o r  how many pence you can change 

fou r  2 p c o i n s --------------^

two 5 p coins  --------------^

one 10 p coin   ---------------

The p u p i l s  o f  a c l a s s  have t h e i r  P.E.  s e s s i o n .  The boys are 

a r r anged  in  2 s e t s  o f  f i v e s  and the  g i r l s  in 5 s e t s  o f  twos.  

How many are  the  boys and how many the  g i r l s  ?

Answer ; The boys are :

The g i r l s  are :

Ca t he r i ne  has 7 sweet s .  She a t e  4 o f  them dur i ng  the  break.  

In t he  a f t e r n o o n  her  mother gave her  f ou r  more s we e t s .  How 

many sweets  has Ca t her ine  got  now ?

Answer ;

Wri te t he  Tens and Uni ts  f o r  each o f  t he  numbers below :

7 .

17
19
10 -c>

F i l l  in t he  miss ing s i g n .

19

Complete

20 13 14 18□ 17

10 + 6 = 1 1 1 5 - 6  = 1 1 6-2 = □

7 .  5 = □ 1 4 - 6  = 1 I 2 - 6 =  □

8  ̂ 3 = □ 1 1 - 3 1-12= □

15 u
16 - 9

1 7 - 0  

9 + 7

15

□□□
X X X I



Assessment

U ni t  1

S e c t io n  1

1. 0
1 2 +  7 =

5 +

3 + 7 + 6 =

Name

Date School

Add

13

1 3 + 9

7 + 21

12 + 19

2. Use the  abacus to show the  numbers : 54,  20.

3. F i l l  in t he  miss ing s ign ( < , > ,  = ) :

10□ 13 □  5 . 12

4. Wr i t e  :

3 Tens and 9 Uni ts  make

6 Tens and 0 Uni ts  make

u n i t s

u n i t s .

5. Find the  d i f f e r e n c e  between the numbers :

12,  7 d i f f e r e n c e n 1 C d i f f e r e n c e  _ 9,  15  î>

X X X I 1



-2-

6.
t a ke  away 6 18

- □  =

-  7 =

11

7.  S t a r t  a t  1 and count  in t h r e e s  up to 19 :

1,  4 ,  .......................................................... 19

8.  Share t he  coun t e r s  i n t o  2 equal  s e t s .

c o u n t e r s
12

co u n t e r s

9.  Wr i t e  :

I can change four  2 p. co i ns  f o r p.

10. Use as l e s s  co i ns  as p o s s i b l e  t o  ge t p.

11. Use co i ns  to make 2 s e t s  worth 15 p.

12. Colour  t he  l o n g e s t  s t r i p  blue and the  s h o r t e s t  r ed .

X X X l l l



- 3 “

13. Wr i t e  : I f  t oday i s  Thursday then y e s t e r d a y  was

-------------------  i s  two days be fo re  Sa tu rday .

14. Make t h e s e  c l ocks  show :

7 o ' c l o c k 6 o ' c l o c k 12 o ' c l o c k

15.

1 hour l a t e r

X X X I V



B

A ssessment

U n i t  1

S e c t i o n  1

1 .

2.  1 5 + 3

Name

Date

Add

8 +

17 + 2

2 + 6 + 5 7 +

Wri te  t he  number t h a t  each abacus shows.

School

7

18

3. F i l l  in t he  miss ing s ign  : ( < » > , = )

9 , 12

4. Wri t e  ;

5 Tens and 2 Uni t s  make

2 Tens and 0 Uni t s  make

Uni t s

Uni t s .

5. Find the  d i f f e r e n c e  between the  numbers.

1 n 3  d i f f e r e n c e  ^i u , j  -------------------- > 7,  17 d i f f e r e n c e

6. t ake  away 3 13 - 

15 -

=  6

= 9

X X X V



-2-

7.  Wri te : I f  t oday  i s  Tuesday then y e s t e r d a y  was

-------------------  i s  two days a f t e r  Monday.

8.  Wri te  the  t ime t h a t  t h e s e  c locks  show.

9.

1 hour e a r l i e r

x x x v i



Assessment

Unit  1

S e c t i o n  1

Name

Date School

1 . 7,  4
Add

2.  15 + 3

+ 8 17

+ 14 

+ 2

2 + 6  + 5 9 +

3 .  Wri t e  t he  number t h a t  each abacus shows.

4 .  F i l l  in t he  mi ss ing  s ign : ( < , > ,  = )

5 □  9 , 12 I J □

5.  Wri t e  :

5 Tens and 2 Uni t s  make | | Un i t s .

2 Tens and 0 Uni ts  make [ | Un i t s .

6.  Wri te  ;

I f  t oday i s  Tuesday,  y e s t e r d a y  was _

---------------  i s  two days a f t e r  Monday

7. Wri t e  t he  t ime t h a t  the  c l ocks  show.

3

7

18

X X X V l l



D

Assessment

Uni t  1

S e c t i o n  1

Name

Date School

1. Add

12 + 7 = □ 13 + 9 ^ □
5 .  □  = 13 7 + 21 = □

3 + 7  + 6 □ 12 + Q = 19

2.  Use t he  abacus to  show the  numbers : 54,  20

3 . F i l l  i n t he  mi ss ing  s ign : (< , > ,  = ) . '

10 □  13 , 5 □  5 , 7 O  12

4.  Wri te  :

3 Tens and 9 Uni ts  make [ | Un i t s .

6 Tens and 0 Uni ts  make | | Un i t s .

X X X V l l l



Assessment

Unit 1

S e c t io n  1

Name

Date School

1.  6 j
^ ^

— 2 ^ ______ .  (J
12 + 7 = □ '— ^

13 + 9 = □
5 .  □ = 13 7 + 21 = □

3 + 7 + 6 = □ ‘ 12 + □ = 19

2 .  Use t he  abacus to show the  numbers : 54, 20.

3 .  F i l l  in the mi ss ing  s ign  : ( <  = ) .

10 □  13 , 5 Q s  , 7 Q  12

4.  Wri te :

3 Tens and 9 Uni ts  make | | U n i t s .

6 Tens and 0 Uni ts  make | | Un i t s .

5.  Find the  d i f f e r e n c e  between the  numbers :

12,  7 d i f f e r e n c e 9,  15 d i f f e r e n c e □
6 . t ake  away 6 18 -  Q  = 11

□  - 7 = 8

7.  S t a r t  a t  1 and count  in t h r e e s  up to 19 : 

1,  4 .........................................  19

X X X I X



_ 9 _

8 .  Share  t he  coun t e r s  i n t o  2 equal  s e t s

coun t e r s c oun t e r s

9.  Wr i t e  : I can change four  2 p co i ns  f o r  | | p

10.  Use as l e s s  coins  as p a s s i b l e  to ge t  9 p.

11. Use co i ns  t o  make 2 s e t s  wor th 15 p.

12.  Colour  t he  l onges t  s t r i p  b lue  and the  s h o r t e s t  r ed .

x l



Assessment

Un i t  1

S e c t i o n  1

1 .

Name

Date School

Add

13

13

3 + 7 + 5 = I L
Use the  abacus to show t he  numbers

= □
7 + 21 = □

12 + Q  = 19

: 54 ,  20.

3.  F i l l  in t he  mi ss ing s ign : ( < , > , =  )

l o Q l S  , 5 1 2 ]  5 . 7 I I 12

4. Wr i t e  :

3 Tens and 9 Units  make | | Un i t s .

6 Tens and 0 Uni ts  make | | Un i t s .

5. Find t he  d i f f e r e n c e  between the  numbers :

7  d i f f e r e n c e  
12 , /  ^ □ 9 ,  15 di f f e r en c e □

6.
t ake  away 6

18 - [ ] ]  = 11 

□  - 7 = 8

x l i



Assessment  Name
Uni t  1

S ec t i on  1 Date -------------------  Class

1. 4 + 3 = 1 2 ]  , 8 + 2 ]  = ' 3  , I I + 11 = 1

2.  Wri te the  days in the  r i g h t  o rd e r  :

Sunday,  Tuesday,  Saturday, i .Monday, F r id a y ,  Thursday ,  Wednesday

Answer :

3.  Complete :

Today is

Tomorrow i t  w i l l  be 

Yesterday was —

We do not  come to school    and ------------ -

4.  S t a r t  a t  5 and count  in f i v e s  up to 40 :

5,  10, —  , —  , —  , —  , —  , 40.

5 . 1 5  t a ke  away 6_ ^  j J J

21 --------------------------- >  O

6  >  □

19  "  □

6.  Wri te the t r a c t i o n  o f  r ep re s en t e d  by each shaded p a r t

____________  i s  shaded

------------------ i s  shaded

x l i i
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7.  Complete

10 .

8.  Complete

1 2 
+ 3 4

2 7

+ 7 0

Fold a paper  c i r c l e  in f ou r t h s  

P a s t e  i t  he r e .

Fold a paper  c i r c l e  in h a l f .  

P a s t e  i t  he r e .

9. Add

3, 12

9,  4 

8 ,  5

o
o

11. 1  + 1  =
2 2

12. 1 + 1 + 1 + 1 
4 4 4 4

13.  (a)  S t a r t  a t  0 and count  in twos up to  14.

0, 2,

(b) S t a r t  a t  1 and count  in t h r e e s  up to  15.

1, 4,___________________________________

(c)  F i l l  in the  mi s s i ng  numbers :

0 ,  4 ,  8 ,  12,  16,  2 0 ,  24 ,  28 ,  , , , 44 ,  , , 54

14. Wr i t e  your  answer in t he  c i r c l e .

22 Minus 5 o
15. You n e ed : co i n s

Use your  c o i ns  t o  t ake  65 p.

x l i i i
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15.  Show the  numbers 40 , 53,  94,  

18 on each o f  t he  abacus 
below :

3.

A M [

17. Wri t e  below each o f  t he  

abacus t he  number i t  shows

1. 3.

2. 4.

A I M

2.

A

4.

8
SI.

18.
This c l ock  shows | j o ' c l o c k .

1 hour l a t e r  i t  w i l l  be j o ' c l o c k

19. Make t h e s e  c l ocks  show :

12 o ' c l o c k 6 o ' c l o c k 1 o ' c l o c k

20. Share i n t o  3 equa l s  s e t s .

x l i v
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21 . © 0
I can change two 5 p co i ns  

f o r  I j 2 p co i n s .

2 2 .  Use co i ns  to ge t  7p in 
two d i f f e r e n t  ways :

a .

b.

2 3 .  Colour  t he  l o n g e s t  s t r i p  

r e d  and t he  s h o r t e s t  blue

24.
S u b t r a c t  4

■25 . You need 8 marbles  .

Share them i n t o  3 equal  s e t s

Answer : Each s e t  has _____

m a r b l e s .

26.  Viky i s  looking  a t  the  c a r .  

Complete the  sen t enc es  wi th 

t he  mi ss ing  words.

car

f l  ag
dog

church

i s  on her  l e f t .

The dog i s  on ------------  .

I f  she makes a complete round 
she w i l l  1ook a t

27.  Wri t e  t he  r i g h t  name 

undernee t h  each shape.

square

oblong

c i r c l e

t r i a n g l e

x l v
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28.  Wri t e  t h e  d i f f e r e n c e  f o r  each p a i r  o f  numbers.

D i f f e r e n c e  : (a)  ^ (b) 2 0 , 6
( c )

9 ,  17

29.  Here are  t h e  f a v o u r i t e  c o l our s  o f  some c h i l d r e n

GreenGeorge

Pe t e r

Helen

Marie

John

Red

Blue

Answer t he  qu e s t i on s  ;
How many c h i l d r e n  p r e f e r  red ?

Wri te t h e  name of  the  g i r l  who l i k e s  g r een .

30.  P e t e r  has 26 p.  He buys a p enc i l  f o r  4p and a book f o r  16p 

How much money has P e t e r  now?

31.  John has 14 marbles .  Bi l l  has 23 and George has 19 marbles 
How many marbles  have t he  t h r e e  o f  them t o g e t h e r ?

32.  Give i t s  name to each o f  the  shapes  below.  Draw arrows to  show 
which name cor responds  to  which shape.

Cone

Q I Z 7 D

Cube Sphere Cyl i  nder Cuboid

x l v i



Unit 1 

Sect ion 2 

Assessment

SMP Name

Date Class

1. Wri t e  t he  number which i s  7 more t h a n  21.

2. + 9
11

20

0

5

Complete t h i s  mapping o f  +9

. Complete :

4 , 9 , 14 ,

8 , 15 , 22 ,

What w i l l  I have l e f t  from 40p i f  I spend 15p ?

5. (a)

6.

(b)

Colour  -  o f  t h i s  
4

s h a p e .

Colour  — o f  t h i s  

s h a o e .

Wri t e  t he  number which i s  12 l e s s  t h a n  31,

7. The re  a r e  34 swee t s  in  a bag.  10 o f  t h e  more e a t e n .  How many a r e  

l e f t ?

x l v i i



8. Complete 

A M 

2 ' 9 

8

A M

6 4

- 2  7

9. Complete t h i s  t a b l e

I have I spend my
change

50 p 26 p

50 p 12 p

50 P 45 P

10.

Colour  — o f  t h i s

s ha p e .  

11. Complete :

11. 4 + 4 + 4 =

Col our  1  o f  t h i s  s h a p e  
2

12. Another  way o f  w r i t i n g  2 ( 7 )  i s  :

13. Wr i t e  two s e t s  o f  3 numbers which add up t o  17

17

14. Wr i t e  t h e  t i me  t h i s  c l o c k  shows

x l v i i i



Complete :

15. 8(5)  = s e t s  o f

16. Complete :
20 i s  2 s e t s  o f

o r  4 s e t s  of

o r  5 s e t s  o f

17. P e t e r  has 30 t o y  s o l d i e r s .  John has 14. How many more has P e t e r  

t ha n  John ?

18. Four co i ns  add u p . t o  30 p.  Draw t h e s e  c o i n s  below.

30 p

19. Choose a p l a ne  s ha p e .
Complete :

o f  my shape to  cover  an SMP c a r dI t  t a k e s

20.  You need : cuboi d

How many edges  has i t  ?

How many v e r t i c e s  has i t  ? 

How many f a c e s  has i t  ?

21.
Make t h i s  c l oc k  show 7 . 55

x l i x



12.
Complete : This  c lock  shows

23. You need- : j u g , . cup

25.

Complete : 

I t  needs cups to f i l l  t he  jug wi th  water

24.  Measure tne  l e n g th  o f  t h i s  page in spans .

Wri te : The l e n g t h  of  t h i s  page i s  j j spans .

Church

For e s t

Sea

H i l l s  •

(a)  P e t e r  f a c e s . t h e  sea .

He t u r n s  a j  t u r n  c l ockwi se

Now he f ace s  :

Pe t e r  f ace s  the f o r e s t .

He t u r n s  a -  t u r n  a n t i - c l o c k w i s e  
4

Now he f ace s  : ____________



26.  Look ar  the  graph and use i t  to  answer t he  q u e s t i on s  

Graph to  show co l ou r s  of  bowt ies  owned by a clown.

00<u

o

i+-O
LO)

12

10

8

6

4

2

0

CKO
CK O
LKCJ

CKO
CKO
C 533

CKO Qt-.Q
CKQ LK O

r a in
(3-L_L

ÇKO
LKW

C3XD
p a O CS%3

S K 3
GKO
CKO

□
Blue Green Red Yellow

(a)  How many yel low bowties  does the  clown own?

(b) How many more red bowt ies  has he than green ones? j ~  j

(c)  Which co l ou r  has he most  of?  j j

(d) How many bowt ies  does the  clown own a l t o g e t h e r ?  j |

l i



S.M.P.  Assessment

7 -13 Uni t  1 S e c t io n  3

Name ------------------------------

Date -----------------  Class

1 . 7 + 10 + 22 =

2 .  Find the  t o t a l  o f  163 and 27

3.  The arrow shows : I added ;

12. y
4. F i l l  in the  mi ss ing  s ign  ; ( <C , )> , o r  = )

(a) 9 Q 15 (b) 6+7 1 ^ 1 3  (c) 19 | [ 14 + 13

5.  F i l l  in the mi ss ing  s ign  ; ( <  , >  , or  = )

(a) 14 - 5 1 2 ^  7 (b) 5 + 2 + 3 [ [ 4 + 1 + 8

6.  The 3rd m u l t i p l e  o f  4 i s

7.  Complete : 26

X 3

' □
8 .  Complete : 59

X 2

9. You need : book,  ma rb l e s ,  ba l ance

E s t i m a t e ,  t hen  f i nd  o u t ,  how many marbles  ba l ances  t he  book 

Complete ; My book ba l ances  :

Es t i ma t e  Actual  number

marbles

l i i
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1 0 . You need : e gg-cup ,  p e a s ,  beaker

E s t i m a t e ,  t he n  f i nd  o u t ,  t he  number o f  egg-cups  f u l l  o f  peas 

t h a t  w i l l  f i l l  t he  beaker .

Complete ;

Es t i ma t e  Actual  number
egg-cups  o f  peas wi l l  f i l l  

t he  beaker

11. 15 f e l t - t i p  pens are  shared e q u a l l y  between J ohn ,  P h i l i p  and

P e t e r .

Each boy has □ f e l t - t i p  pens

12. Complete t h i s  t a b l e .

The sweets  a r e  shared  e q u a l l y .

Number o f  
sweets

Number o f  c h i l d r e n Each has

12 3

20 5

16 8

5 4

30 10

13. Find t h e  d i f f e r e n c e  between 93 and 27 

Work i t  ou t  here :

14. Five g r e a t e r  than 3 i s  : □
15. Three l e s s  than 8 i s

l i i i
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16. You need : hexagon

Draw round the  hexagon.

Complete : A hexagon has j j s i d e s  and | | v e r t i c e s .□
Complete t h i s  b i l l .

hammers

saw

brushes

TOTAL

18. Complete t h e se  p a t t e r n s

(a)  4 8 12 16

(b) 15 12 9 6

(c)  2 5 8 11

19. Draw a l i n e  7 cm long.

20.  Measure and r ecord  t he s e  l eng ths  :

cm (b)

□
□
□

(a)

(c)

□
□ cm

4 4 4 □

□ cm

22.  Complete : ( a)  8 x 1 0

(b) 10x10

23,  Colour  in 3 /4  o f  t h i s  shape :

- n

l i v
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:24. Write  t n e  names and number o f  a l l  p lane shapes you can see in 

t h i s  drawing.

25.

26.

ÔD
C L C

A

n
You need : t r i a n g u l a r  pr i sm

Complete : 2 f aces  are-t.

3 f aces  are

Complete :

(a)  The a r ea  o f  shape 

A = I I s q u a r e s .

(b) The a r ea  o f  shape

B = I I s q u a r e s .

(c)  The a r ea  o f  shape

C =□ t r i a n g l e s

Name Number

s ha pe d . 

shaped.

27.  The t a b l e  shows the  f a v o u r i t e  v e g e t ab l e s  o f  a l l  the  c h i l d r e n  
in c l a s s  4.

Vegetable C ar r o t s Peas Brusse l s Cabbage Turnip

Number o f  

c h i I d r e n
8 10 6 5 3

On s quared  paper  draw a column graph to  show t h i s  informat ion 
Label your  graph and give i t  a t i t l e .

Iv
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; 28 .  In q u e s t i o n  27 :

(a)  What i s  the  most popula r  vege t ab l e?

(b) What i s  the  l e a s t  popu la r  vege t ab l e?

(c) How many c h i l d r e n  are  t h e r e  in Class  B?

I v i



S a m p l e s  o f  a s s e s s m e n t  t e s t s
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ABSTRACT

The p re s e n t  s tudy  examines th e  p o s s i b i l i t i e s  o f  ap p ly in g  an 

i n d i v i d u a l i s e d  programme of M athem atics , namely SMP 7-13 , in  

Greek prim ary s c h o o ls .  The r e s e a r c h  was prompted by th e  f a c t  
t h a t  th e  changes in  th e  ph ilo sophy  and p r a c t i c e  o f  prim ary 

e d u c a t io n  a s  w e ll  a s  th e  e v o lu t io n  in  th e  th e o ry  o f  M athem atics 

m a n ife s te d  a t  th e  o u t s e t  o f  th e  20th c e n tu ry  h a rd ly  a f f e c t e d  

Greek e d u c a t io n a l  m a t t e r s ,  w h i l s t  they  r e v i t a l i s e d  and 

t ran s fo rm e d  th e  B r i t i s h  e d u c a t io n a l  system .

I t  was a programme which ex tended  over th r e e  s t a g e s ,  th e  p r e 

p i l o t ,  th e  p i l o t  and th e  main s tu d y .  The l a t t e r  was conducted 

f o r  one year  i n  th r e e  s c h o o ls  each one o f  which acc ep ted  c h i ld r e n  

o f  d i f f e r e n t  s o c i a l  s t r a t a .  The a p p l i c a t i o n  o f  th e  r e s e a rc h  

exposed a number o f  d i f f i c u l t i e s  in n a te  e i t h e r  i n  th e  in d i v id u a l i s e d  

programme i t s e l f  o r  i n  th e  Greek schoo l environm ent and fu n c t io n .  

D e sp i te  th o se  d i f f i c u l t i e s ,  however, and th e  impediment o f  th e  

l i m i t e d  sample th e  p r e s e n t  r e s e a r c h  a l low ed  f o r  c e r t a i n  encourag ing  

i m p l i c a t i o n s .  An a t te m p t  to  in n o v a te  th e  c o n te n t ,  and moreover th e  
te a c h in g  of  M athem atics i s  n o t  only  im p e ra t iv e  bu t i t  i s  a l s o  

f e a s i b l e  p ro v id ed ,  however, t h a t  c e r t a i n  c o n d i t io n s  a r e  tak en  in t o  

c o n s id e r a t io n .  In  r e l a t i o n  to  th e  a p p l i c a b i l i t y  o f  SMP 7-13 to  

th e  c u r r e n t  Greek e d u c a t io n a l  system , th e  a s p e c t  adop ted  by th e  

p r e s e n t  s tudy  i s  t h a t  i t  cou ld  c o n s t i t u t e  a v a lu a b le  supplem ent to  

th e  e x i s t i n g  M athem atics programme.


