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CHAPTER 1

Introduction. - Aims and objectives of the study.



The two World Wars, at the outset of this century, gave rise to
radical sociological reclassifications, created new needs and
promoted the progress of technology. The new needs and demands
of society affected in their turn the educational matters in
most countries and dictated the need for innovation in educa-
tion. Thus, the philosophy underlying primary education changed
slowly but radically. It had been for the most part authorita-
tive and totally instructive ignoring the child, his needs,
peculiarities or wishes and gradually, it became progressive
with a deep respect for the child, who Trss placed at the centre
of the educational process. The importance of experience and
environment on learning were recognized and stressed by many

educationalists.

Developmental psychology also flourished influencing primary
education and the development of the primary curriculum. The
work of Piaget and Bruner which focused on the understanding of
the evolution of the child's thought processes recognized the
uniqueness of each individual child's cognitive development, and
it provided a stage theory that the acquisition of concepts does
not occur simultaneously and in an identical way for all chil-

dren of the same chronological age

A natural consequence of those changes in primary education and
the evolution of the theory of Mathematics was an etgually radi-
cal change in the content of the mathematical syllabuses as well
as the teaching methods employed in primary schools. The child-
centred educational approach which introduced the notion of
individual differences in ability, needs and interests con-
tributed to the abolition of the assumption that every child was

capable of miderstanding every subject to which he was exposed.

Curriculum makers were deeply influenced by Piaget's views con-
cerning the various ways and speed each child needs in passing

through the gradual stages of cognitive development, and the



time each individual takes in order to acquire and conserve

matheme,tical coneepts.

Brimer also drew attention to the existence of iniividual
differences and their importance to the planning of Mathematics
teaching. He argued that individual differences "exist in mas-
sive degree - in the extent to which children have problem-solv-
ing pre-dispositions, in the degree of their interest, in the
skills that they bring to any concrete task, in their preferred
mode of representing things, in their ability to move easily
through any particular sequence and in the degree to which they
are initially dependent upon extrinsic reinforcement from the
teacher. The fact of individual differences argues for plural-
ism and for an enlightened opportunism in the materials and
methods of instruetion." (Brimer, 1966, TThPp. 71).

According to the new philosophical and psychological perspec-
tives concerning education, in general, and the teaching methods
and learning processes, in particular, the Mathematics curricu-
lum should be so designed as to allow pupils to proceed accord-
ing to their personal abilities, and so reach the same goal,

only by following different paths.

Naturally, this change in primary education on the one hand, anl
in the teaching of Mathematics on the other, did not occur with-
out being challenged and severely criticized from time to time.
Furthermore, it ims not realized simultaneously or to the same
degree in the various countries. Thus, while in England the new
progressive theories found fertile fields, and its primary edu-
cation, as well as curriculum development, received a boost,
especially after the publication of the Plowden Report, in
Greece, the situation in the corresponding areas changed very
little. The sociological, but mainly political situation which
prevailed in Greece after the Second World War did not favour
any progressive or irmovative schemes. A reference to the lit-
erature concerning the changes that occurred in primary edu-
cation, and particularly in Mathematics' teaching and learning

during the last decades is attempted in chapter II of this the-



sis A brief account of the evolution of primary education in
the last years in England, as well as in Greece, is given in the

same cha.pter.

The fact that educational matters in Greece had been stagnant
for years intensified my personal desire to attend, as a Mathe-
matics specialist, a post-graduate course in primary education
in England. Thus the progressive theories I had only got to know
through books, were seen being put into practice inside an
"open" educational system. This is how I came to enrol in a
post-graduate certificate course in Education at Leicester Uni-
versity, in 1981-82. During my practical experience in a numt*er
of schools, I became familiar with several of the most commonly
employed English mathematical projects, which, as my experience
taught me, compared with Greek educational standards, would seem
very progressive, allowing considerable freedom to both pupils
and teachers. It was a real challenge, therefore, to attempt
the application of a research programme, the main purpose of
which would be to examine the possibilities of success an En-
glish project of Mathematics might have in the Greek primary
school. Thus, the present research was decided upon. At the
time the research was being planned, clear reformative attitudes
began to be formulated in the Greek primary education area,
which had been strictly traditional up to that time. The
prospects then seemed favourable for the introduction of a more
flexible, card-based individualized programme of Mathematics in

a number of Greek primary schools.

At that time, a good number of English schools employed SMP 7-13
for Mathematics teaching. Impressed by the programme's success
in England, 1 decided to wuse its first unit for second class
pupils (7-8 years old), in a number of Greek primary schools.
The aim of the research was to explore the applicability of the
project in the present Greek primary educational system. The
changes it would necessitate either tothe project itself or to
the teaching of Mathematics in Greece would alsobe examined.
Furthermore, the children's reactions to the innovative approach

and their progress, as well as the attitudes of teachers and



parents towards the teaching methods and strategies could be ob-
served. The procedure followed during the application of the

research is described in chapter III.

Throughout the application of the study difficulties stemmed
from, either the Greek school environment and function, or from
the project itself. Also, the children who participated in the
investigation were confronted with difficulties mainly origi-
nating from the way the various mathematical concepts were pre-
sented through the use of the cards. The pupils’ progress was
measured by the use of a numtier of tests; the reactions, as
well as the aspects of the teachers and parents involved in the
research towards the introduced innovation were recorded through
the use of questionnaires. The findings yielded by both the

questionnaires and the given tests are discussed in chapter IV.

The field work of the present study "?as by necessity very lim-
ited. The fact that the research was conducted by one person
only, without any control group, dictated the choice of a small
sample and only one city of the country. Since, on the one
hand, the sample was very small and on the other, the children
were taught simultaneously through both the SUP cards and their
Greek manual, no definite conclusions could be drawn concerning
the positive influence of the project on the children's
progress. The results of the tests, however, and a comparison
of the pre- and post-test data, allows the formulation of certain
suggestions regarding the relation between the card-based teach-
ing of Mathematics and the progress achieved by the children of

all three schools involved in the research.

A discussion of the data drawn from the attaiiment tests, as
well as from the topics that proved to be most difficult for the
majority of the children, and of boys/girls separately is at-
tempted in chapter Y. In the same chapter, the pupils' atti-
tudes to the project and the teachers and parents' comments on
the teaching material and method are described and discussed.
Moreover, continuing in the same chapter, after discussing the

possibilities of applying SMP in the Greek primary school, sev-



eral suggestions are offered regarding the way in which it could
or would be introduced in schools of different areas - namely

rural, working and urban - of the country.

Of course, the present research does not profess to be anything
but an exploration of the field called Mathematics teaching in
primary schools, a preliminary investigation of a large scale,
extensive and more systematic research that could be carried out
by a group of experts in many and various parts of Greece. Nev-
ertheless, the specific research offers the chance to except
certain solutions that initially had been considered workable,
to form views about certain possibilities, so that the most-
appropriate and promising procedure for the suggested inno”“mtion
could be followed in the future. The conclusions drawn from the
application of the research, along with the proposals for a fur-
ther pursuance of the particular issue, and for the changes that
might be attempted in both the Greek educational system and the

project itself are formulated and presented in chapter VI

It was hoped that this investigation would yield some indica-
tions as to the prospects which an English individualized, card-
based Mathematics system would have in the Greek primary school
under the existing educational conditions, and to what degree
children of different abilities and from different socio-eco-
nomic backgrounds would benefit from such an innovation. Were
this t“rpe of information available to decision makers and cur-
riculum planners, it would be hoped that a more progressive,
flexible and promising mathematical programme for children could
be designed and carried out successfully in Greek primary

schools.



CHAPTER 1II

Related Research



AN EXAMINATION OF THE EVOLUTION OF THE ENGLISH AND GREEK
PRIMARY EDUCATION SYSTEMS.

In the years after the Second World War, many changes, mainly
technological and sociological occurredl which transformed the
scene in the Western countries. Communication among people of
the same, as well as different countries was facilitated by the
modernization of the means of transport and this, along with the
flourishing of the mass media, promoted the communication of

ideas, beliefs and culture.

Pluralistic societies which nurtured a variety of cultures,
religions, attitudes and freedom to express themselves were
bound to promote a variety of educational systems as well.
Authoritarianism, and word instruction in schools gave way to
learning situations based on cooperation and active participa-
tion. New educational theories were developed, theories that
re-e\"luated the teacher - pupil, pupil - school relationships
anl introduced new teaching methods and attitudes that brought
about a revolution in the history of primary education. Notions
such as "learning through experience," respect of children's in-
dividual differences arid needs," "education for today's children
and tomorrow's adults" were heard for the first time anl called
traditional schooling into question. The primary school scene
changed not only in its physical environment, but, most impor-
tantly, in its wunderlying philosophy. The traditional educa-
tional models, largely based on Plato's and Aristotle's philoso-
phies started to fade in favour of a progressive model deeply
influenced by the ideas of Rousseau and the theories of Dewey. 2
Educators, such as Froebel, Pestalozzi and Montessori had proba-
bly been influenced by Rousseau's ideas and in turn their educa-
tional practices, both theoretical and practical had been trans-
ferred through their own ideas. Developmental psychology was
elaborated by Piaget and Bruner with a view of a reappraisal of
the primary school curriculum and the teaching methods used.

Theory and practice were bridged when theory Ts put to practice



and problems, difficulties or gains were identified and seri-
ously examined, so that theories were enriched and improved.
Subject or knowledge-centred, education was gradually modified,
at least for the larger part of the school curriculum and a more
child-centred, progressive type of schooling %ms established in

primary schools of many countries.

Of course, these changes were not realized in a day. It took a
lot of time, effort and struggle to accomplish them and natu-
rally, they were not accepted in all countries egua.lly readily,
to the same degree or in the same form. Thus, for example,
while in England the child-centred philosophy permeated through
the primary education curriculum, as early as the nineteen twen-
ties, in Greece, the philosophy underlying the primary education
curriculum is still subject-centred. Only recently, a tendency
has begun to be formulated towards a child-centred primary edu-
cation, nevertheless, it still employs a subject-oriented cur-

riculum.

Before appreciating the reasons dictating the application of an
individualized approach in liathematics teaching (if, that is,
the value of iidividua.iization 1is accepted a priori), it is
judged necessary to refer very briefly to the facts which staid
out as lardmarks in the history of primary education evolution
in both England and Greece. This concise, historical account
aims at outlining the traditional, conservative trends prevail-
ing aid affecting primary education in the two countries. The
tendencies, reformations, reactions and struggles involved in
the evolution of primary education might provide an insight into
the spirit and attitudes prevailing today and the prospects be-
ing created in the primary education sector. Such a discussion
would answer the question posed at the beginning, under which
conditions an individualized scheme of work that ims introduced
and accepted into a large number of schools in England could -

if it were characterized as applicable - be applied in Greece.



a. The English example:

By the publication of the Fducaiion Acé of 1918 the pressing
need of a reorganization of the schooling offered to children up
to eleven years of age was brought to the attention of educators
and others interested in educational matters. Education became
compulsory up to the age of fourteen. From then onwards, atten-
tion would be continuously directed to the education of young
children up to the age of eleven as the upper age of eleven
seemed to be the most suitable age that could mark the division

of education between the "junior" and "senior" sectors.

Eight years later, in 1926, the first [“sdo¥ Peport (Report on
the Education of Adolescent) set out an educational scheme ac-
cording to which primary education should finish at the age of
11+ when the second stage of education should start. For sev-
eral pupils, there TFlas provision for a post-primary stage, which
normally finished at the age of 14+ or 15+ but in certain cases

went on to the age of 16 +, IS or even 19.

In 1931, the Consultative Committee dealing with the primary
school (the Hadow Report) conceived a vision of primary educa-
tion and the role of school. It stressed the importance of
"activity and experience" and considered primary education as
having a character of its o'ln It envisaged it not as an in-
terlude between infant school and the later stages of schooling
and it argued that its evaluation should not be based on its ef-
ficiency to prepare children to proceed to the next stage of ed-
ucation. It also stated that the main concern of the primary
sector should be to cater for children while they were still
children; in this way, it would "best serve their future by a
single minded devotion to their needs in the present, "3 as the
important matter is not what children will be, but what they

are. Thus, a new scope for the curriculum “jas created:

"It is not primarily a question of so planning the curricu-

lum, as to convey a minimum standard of knowledge, indis-
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pensable though knowledge is, and necessary, as is the dis-
ciplined application by which alone knowledge can be ac-
quired. The essential point is that any curriculum, if it
IS not to be purely arbitrary and artificial must make use
of certain elements of experience, because they are parts of
the common life of ma.nkind. The aim of the school is to in-
troduce its pupils to such experiences in an orderly and in-
telligent manner, so as to develop their innate powers and
to aimken them to the basic interests of civilized exis-
tence. If the school succeeds in achieving that aim, knowl-
edge will be acquired in the process, not indeed without ef-
fort, but by an effort whose value will be enhanced by the
fact that its purpose and significance can be appreciated at

least in part, by the children themselves.

The Consultative Committee envisaged a imified curriculum the
different subjects of which would be commonly relei*.nt to the
growth of children and to their stages of development. Each of
the different elements of the curriculum, they contend, in Lan-
guage, Mathematics, Geography, Art, Environmental studies, etc.,
occupies a sphere of different specialization and demands, dif-
ferent techniques of teaching, but they also note that
"divergent streams spring from a common source in human ex-
perience. They did not regard the different subjects of the
curriculum as isolated and independent one from another, but as
classifications of a general field of knowledge which are not
themselves an end, but the means through which the children sys-
tematize the complex intellectual demanids. Thus, the Committee
formulated the view that each element of the curriculum should
be considered as a separate discipline, but at the same time
those experiences that included and connected them all should
also be stressed. They admitted that certain subjects of the
curriculum, such as reading, writing and arithmetic required
regular practice, as they were of great importance to education,
but they implied that learning, in general, as well as the ac-
quisition of new knowledge had to be motivated by the children's

interest and their exploration of a particular subject. They

11



imagined the curriculum not as much as separated compartments of
knowledge to be taught, but as activities to be attempted, expe-
riences to be gained and interests to be created. Although they
accepted the need for different school work, according to the
place, area, or district in which the school m.s situated, as
well as according to its natural, social and cultural environ-
ment, nevertheless, they rejected the idea of the existence of a

special curriculum for rural schools.

They emphasized the need to secure the continuity of education
and the consolidation of good relationships between teachers of
primary with those of infant school, on the one hand and the
secondary school, on the other. At the same time, however, they
claimed that each stage of the educational system should main-
tain its independence, so that it was not converted into a pre-
liminary, preparatory stage of the next. They regarded the pri-
mary school as important as the secondary, so, they held the
view, that the size and accommodation of the primary classroom

should not be inferior to that of the secondary school.

Keeping in mind the division at the age of 11+ (introduced by
the first Hadow Report), it was suggested that a classification
of children according to their abilities should be maintained,
so that slow learners could receive immediate and effective
treatment and simultaneously, the bright ones could proceed ac-
cording to their intellectual capacity. They agreed with the
"triple track" system of organization, according to which the
pupils in large schools could be divided into three groups, "A"
for the very bright ones, "B" for the average and "C" for the
retarded provided an easy transfer could be secured from one
group to the other as soon as children of a group showed any im-

provement.

Concerning the examination system, the Committee suggested the
implementation of intelligence tests (modelled by Binet-Simon
Series), but for children leaving infant school their school

record should also be consulted. In relation to the children's



transition from primary to secondary school, the Committee
considered their examination in English and Arithmetic suffi-
cient. They drew attention to the fact, however, that along
with assessing their capacity, their attainment should be mea-

sured, too.

The Hadow Report could be estimated as a friendly move and a
firm step towards a more progressive view of education. Nev-
ertheless, the balance between the traditional and progressive
methods was maintained, considering the former vital for certain
areas of the curriculum and being cautious as to the ef-
fectiveness of the latter, since they had not been put yet

through serious e\%luation and analysis.

In 1937, the I[Et"idhiiok for Suggestions for TeacherP showed the
rationale of the junior school, which ws the final stage of
primary education - children fromseven to 11+ - and the aims of
which were the provision of an education suitable for children
of that age and also their preparation for the next stage of ed-

ucation.

The philosophy wunderlying the Hadow Report, then, was main-
tained, since it was stated that the mainconcern of the junior
school should be to provide pupils with those activities that
best suited their stage of development and their interest and
which would offer them the motivation to explore the various

subjects in depth.

With the Education Act of 1944?, a Minister of Education was ap-
pointed who had the responsibility to establish an appropriate
educational system, in England and Wales. @ The Minister held the
Local Educational Awuthorities responsible, "under his control
and direction," for the execution of the national policy in edu-
cation. By the 1944 Education Act, the role of a central au-
thority was emphasized and the tendency to establish a rather
centralized system was made quite obvious. It was then that

primary education ws formally established as the first of three

13



stages of education - primary, secondary and higher - and the
age of compulsory schooling "“ms to be from five to fifteen, with

provision to be extended to sixteen, when practicable.

From then ommrds and wuntil 1967 no spectacular changes were
witnessed within the primary sector. The various training
schemes introduced and the reports published referred mainly to
secondary and tertiary education. And in 1967, the Pe-
pori®, a landmark in the development of primary education in
England, was published. This Report not only approved and pro-
moted the progressive spirit of the Hadow Report, but it also
led English primary education «quickly and steadily towards
greater progressiveness. The Plowden Report suggested the part-
nership between parents and school for the eilucation of young
children. Parents should be informed about what went on in
their children's school, its organization, size of classes, aims
and objectives, as well as their children's progress. They
should also be encouraged to visit the school, meet the teachers

and help, if they were willing arid asked to do so.

A national policy of "positive discrimination" for the schools
in deprived areas was formulated It suggested that the build-
ings and organization within the schools in the deprived areas
should be as good as the best in the country and the improvement

of the teacher/children ratio should take place.

Referring to the system of punishment, it stated that "the
infliction of physical pain as a method of punishment in primary
schools should be forbidden.

The organization of schools in classes was approved, but it was
also suggested that pupils should be in contact with more than
one teacher. It recommended a combination of class and group
work and welcomed individualized Ilearning. It advised un-
streaming in infant schools, in the hope that it would spread

into junior schools, too

14



It considered one of the main aims of school ims to help chil-
dren fit in the society they would live in. Thus, the school
must take care to fulfil the future needs of today's children,
so that they grow up to be adaptable, able to live with other
people by appreciating their differences, accept their obliga-
tions and be aware of their rights. It stressed the fact that
the aim of the school should not be to treat children as future
adults, but as children and to allow them to develop in their

oim time.

It promoted learning through discovery, experience and creative
work. It insisted that "knowledge does not fall into neatly
separate compartments and that work and play are not opposite,
but complementary. A child brought up in such an atmosphere at
all stages of his education has some hope of becoming a balanced
and mature adult, arjd of being able to live in, to contribute to

and to look critically at the society of which he forms a

part."10
The putilication of the Plowden Report not received without
criticism. It Tas severely criticized not only from the so

called "educational conservatives", but also from educators who
were sceptical of the common belief that the Plowden rec-
ommendation could be the panacea for all the problems of primary
education. In 1969, when the first of a series of "Black Pa-
pers" was published, a growing polarization of educational atti-

tudes became apparent.

In extreme cases, the progressive education fostered by the
Plowden Report was associated with "the growth of anarchy," with
the students' protests, or the growing number of mentally dis-
turbed people. It ims accused in a large number of articles of
promoting a permissive ethos in schools, because the notion of
progressive education” had apparently been misinterpreted. The
writers warned against the danger of turning children into an-
archist adults, since their school environment nurtured the no-

tion of absolute freedom, did not enforce any compulsory tasks.

15



30 that pupils did not feel obliged to participate in an activ-
ity, if they found it boring or difficult. Thus, progressive
education was presented as a movement of romantics and it was
characterized as highly hazardous for today's children who would

be the adults of tomorrow.

In 1974, the Pepsrinent of Education and Science announced the
establishment of the Assessment of Performance Unit, which moni-
tored the performance of primary children in Mathematics, Lan-

guage and Science.

The public pressure and criticism over the new teaching methods
in primary education and the concerns expressed about falling
reading standards resulted in the appointment of a Committee of
Inquiry, mainly into Reading. In 1975 the Bullock Peport™ was
published. Its first principal recommendation was that "a sys-
tem of monitoring should be introduced which will employ new in-
struments to assess a wider range of attainments than has been
attempted in the past and allow new criteria to be established

tor the definition of literacy." (p. 513).

The criticism on progressive education remained unending. Arti-
cles were published where the danger of falling standards was
stressed. In late 1975 criticisms reached a peak with the out-
break of the well-known William T”mdale junior school case.13
The dispute within the school staff resulted in a pubdic in-
iquiry, which in its turn brought about the existence of a number
of educational problems. The William Tyndale iimior school
case, despite it being an isolated incident, provided an oppor-
tunity for progressive education to be challenged. Only two
years later, in 1976, the results of research conducted by Ben-
nettl4 and his colleagues were published, which raised doubts
about the efficiency of progressive primary education. Accord-
ing to Bennett's findings, the progress of pupils having been
taught Reading, English and Mathematics through traditional,
formal methods was higher than the progress of pupils who had

been taught the same subjects through mixed or informal teach-

16



ing. Even if the validity of Bennett's research was question-
able, the commotion it raised and the publicity it received were
indicative of the problems highlighted in primary education.
However, the social aspects associated with primary education
were preferable as seen within an informal approach and the
pupil-teacher relationships were of a happier nature. The pro-
gressive movement, despite its more liberal, less authoritarian,
child-centred spirit did not manage to gain support and accep-

tance over the traditional methods.

In the wureen Paper of 1977, published by the PepartMeni of Edu-
cation and ScienoA-' an attempt ims made to settle the matter.
The Department did not withdraw its support of progressive edu-
cation, avoided severe criticism, but it conceded that a number
of mistakes had happened, which should be avoided in the the fu-
ture, while the profits from a child-centred education should be

reflected upon.

In 1978, a survey conducted by JE/ Inspectois™” showed a dif-
ferent picture of primary education from that presented by Ben-
nett. According to the Report, the change that happened in pri-
mary education more of an organizational mode than one of
curriculum. It was maintained that although primary teachers
believed they applied group or individualised methods of teach-
ing, in effect, they made very little use of the flexible pro-
gressive, new curriculum suggested by Ploi-Tden. It was also re-
vealed that pupils who were taught through a combination of ex-
ploratory anl didactic approaches scored in NFER tests in Read-
ing and Mathematics higher than those who were taught through
one approach only. In fact, the higher scores were achieved,
when the comparison was made with children taught mainly through
exploratory approaches. The survey of HMI's proved to be illus-
trative and informative of the situation prevailing in primary
schools and it led to a deep, professional discussion and a

thoughtful assessment of progressive, primary education.
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In 1980, The fiiidiirgs of the OPACLE Peport were published”?.
The OPACLE (Observational Research and Classroom Learning Evalu-
ation) study was based on observational data in contrast to Ben-
nett's research, which was based on the tilling-in of self-re-
porting questionnaires by the teachers. The findings of the OR-
ACLE research suggested that the differences between "the
'"Plowden type teacher' or for that matter her 'traditional coun-
terpart' are few and far between. The links between classroom
organization, curriculum planning and what in the ORACLE study
are called teaching tactics . . . appear to be complex that sim-
ple descriptions in terms of progressive and traditional labels

hardly do them justice."I3

According to the study results, the t*rpical pupil spends 75% of
his time on the task in hand, but although he devotes one fifth
of a lesson session to interaction with his peers, only one-
third of this interaction concerns the task itself. Concerning
the curriculum, OPACLE's findings confirmed those of BT/T3 sur-
vey of 1978, that the traditional curriculum, that is, remained
nearly wunchanged for Language and Mathematics, where it was
rather exceptional to find pupils working in groups. It tras
also clarified that, although classes were organized in groups,
very little group work actually took place, as pupils mostly

worked individua.1ly.

In the 1983 report of it was showi that Middle schools for
9 to 13 year olds provided well for their pupils and their
pupils, in turn, responded well to the education offered. Nev-
ertheless, it argued that enough demands were made of the able
minority, while the less able pupils were in general better
provided for and it claimed that a bigger and better effort
should be made in order to cater effectively for the full range
of the pupils' abilities in a class. It ims also found that
larger schools achieved higher standards and that, where a more
extensive use of subject-teaching was made, better work was

achieved.



It becomes obvious, therefore, thatprimary education, which was
formally established by the 1944 Education Act, went through nu-
merous difficulties in order to form its identity as well as to

establish its philosophy anl practices.

Especially in the seventies, the state primary education re-
ceived very severe criticism on the part of the conservative di-
vision of education. Under cover of potential anarchy and
falling standards, the conservative educators suggested a re-
evaluation of the old, tested and thus unfailing, traditional
teaching methods. Positive criticism ifas exerted after exten-
sive research had been conducted in schools, not only by those
who questioned the necessity of the change, but also by the ones
who supported it. The contradictory views and attitudes in the
primary education sector created the need for conducting a more
systematic research, so that the validity and efficiency of the
new methods were tested. New tendencies seemed to form in the
educational field. Demands for the assessment, evaluation and
accountability of the primary curriculum, pupils' standards, the

teacher's role seemed to create a new perspective in education.

In November 1985, the Minister for Education Sir Keith Joseph,
on addressing a conference on the evaluation and appraisal of
teachers and schools, expressed his hope that teachers' ap-
praisal would be introduced voluntarily. At the same confer-
ence, the Senior Chief Inspector, Eric Bolton also claimed that
"the key to developing patterns of assessment, e%luation, test-
ing and appraisal that together act constructively to improve
educational achievements, lies in reaching agreement nationally

about the objectives of the curriculum five to sixteen. "20

Eecars were expressed that through these trends a re-establish-
ment of control and pre-determination of objectives ffmms pro-
moted, a monitoring of pupils' attainment %as attempted and the

planning of a national curriculum framework was intended.21
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In the June's 1987 General Election manifesto of the Conserva-
tive party on educational policy, it was stated that they would
establish a National Core Curriculum in order to ensure the
study of some basic subjects, such as Mathematics, English and
Science for all the pupils of the 5 to 16 age range. They also
stated that syllabuses of these basic subijects would be puti-
lished and levels of attainment would be set to facilitate the

assessment of the pupils' progress.

It seems that in this decade, primary education is going through
a new phase of development which could mean either its move to-
wards a more centralized system and a "back to basics" trend, or

the definite consolidation of progressiveness.

b. The Greek example.

A parallel report concerning the evolution of Greek primary edu-
cation was considered necessary in an effort to depict the inno-
vations realized in our century, the reasons for introducing
them and how they affected the Greek educational system. As far
as possible, an attempt was made to juxtapose the chrono-

logically related facts.

It should be mentioned from the very beginning that in Greece,
as well as in other countries, education is related to a lesser
or greater degree to the political situation of the country and
the '/a.nous changes that have been attempted or have occurred in
this area reflect the respective political tendencies or innova-
tions of the times. 23 An examination of the evolution of Greek
primary education, therefore, would inevitably lead to a refer-
ence to some political attitudes of that time. It is in no way
the intention of the present study, however, to express politi-
cal views, these references are simply made, because they are

directly connected with the issue in question.
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The first significant attempt at progressiveness tt.s made in
1908 by Alexander Delmouzos in a school for girls in Yolos.24
Delmouzos tried to cormect school to every day life, to intro-
duce learning through experience, thus, condemning passive and
sterile rote learning. He attempted to support his pupils'
self-esteem, helping them to replace fear with confidence, un-
certainty with self-assurance. Delmouzos promoted a new liberal
spirit in education, but it could not be characterized as revo-
lutionary. Nevertheless, it raised a storm of protests, receiv-
ing severe criticism by all the conservative forces of the time.
The school where Delmouzos taught was shut in 1911 and Delmouzos
himself was brought to Courtes cha.rged with disrespect, impudence

and communism.

In 1917 (1918; Fducaiiiin Act in England) a second attempt at in-
novation was made. The law of 1917 established the demotic lan-
gua.ge"b as the official language to be used throughout the pri-
mary school. Moreover, care m.s taken to establish a better ed-
ucation, in-service training and salary of teachers. New books
which expressed the liberal spirit in education were published.
Their texts did not refer to mythical heroes, but to everyday,
common, huma.n characters. It became possible for the Ministry
of Education to approve limitless numbers of books and new books
were provided for special schools and different areas of the
country. TMo new positions of Higher grade Inspectors were cre-
ated in the Local Educational Awuthorities. They were assigned
to coordinate their actions in order to succeed in realizing the

innovation, decentralize and modernize the Local Authorities.

The educational innovation, or rather the attempt at educational
innovation, 2? did not last beyond 1920, namely as long as the
comitry was governed by the Liberal party. Then the Conserva-
tive party came to power and the reformation ttns checked. The
new government formed a Committee with the duty to examine the
educational matters, especially the teaching of Language in the

primary school.
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In 1921, after the Committee had submitted the findings of their
examination, a counter-imov/a.tion started. The new books of
elementary schools (Language manuals) were condemned and buried
and a competition was proposed for the writing of new ones.
Furthermore, it Tms decided that the primary curriculum should
be re-appraised and a general change in school administration
should be attempted. The books, therefore, were accumulated and
burnt, the liberal conceptions were banned from primary schools

and the old, conservative practices returned.

In 1923, when the government changed again, a fresh start for
innovation in the primary educational system was made. The
political happenings, though, and the enforcement of martial law

in 1926 cancelled the attempt for a change.

In 1929, the Liberals returned to power anl new educational re-
forms were attempted. New buildings were provided and the six-
year primary schooling (6 - 11+) was established. The use of
the demotic language in the elementary school became compulsory
and for the first time, the goal of preparing children for life

‘mas set in primary education.

From 1929 until 1944 the continuous interchange of Conservative
anil Liberal governments and the enforcement of martial law by
détaxas directly affected educational matters. The few, diffi-
dent steps forward were annihilated by giant steps backward.
One cannot fail, but notice, that is, that up to 1944, the at-
tempts at educational inno””“tion in England (1918; Education
Act, 1926; first Hadow Report, 1931; second Hadow Report) had
been followed by some corresponding efforts in Greece, only they
were not fruitful due to the lack of political stability and the

acute political confrontations.

From 1944 (1944; Act in England) and up to 1949, dur-
ing the Second World War and the Civil War that followed it in
Greece, the educational system of Greece was practically paral-

ysed. The Civil War, apart from the material and human



tragedies it inflicted on Greece, it also intensified the al-
ready acute political and ideological conflicts. This friction
between the Conservative and Liberal forces in Greece was des-
tined to play a very decisive role in the evolution of edu-

cational matters almost up to our time.

From 1952 to 1963 that the Conservatives were in power, primary
education was almost totally ignored, in favour of secondary ed-
ucation. In 1963, the Liberals came to power and in 1964, they
promoted and applied the innovation that had been attempted, but
failed in 1924. Apparently, changes planned to meet needs in
1924 could hardly have been effective forty years later. Never-
theless, even that small-scale effort TDS relentlessly attacked
by conservatives. The 1964 innovation established free educa-
tion in all educational sectors and compulsory education was ex-
tended from six to nine years, six of which in elementary and
three in secondary school (nine years in all). Entrance exams
for the secondary school were abolished, the use and teaching of
demotic Greek was enforced in the primary school and attendance
at the Teachers' College increased from two to three years.
This attempt at reformation m.s strongly criticized by the con-
servative forces and particularly by the Department of Humani-

ties of the University of Athens.

From 1965, when the Liberal government fell and until 1967, the
political situation was very unstable and the country was ruled
by a series of fickle governments. In 1967 and up to the summer
of 1974, martial law was enforced in Greece once more. Within
those years, most of the changes of 1964 were rendered obsolete
and the climate of fear, suspension and authoritativeness re-
turned. Naturally, no progressive thoughts concerning education

were spoken at the time.

In 1976, two years after the re-establishment of democracy in
Greece, a new attempt at innovation was made, this time initi-
ated by the Conservative government, in power at the time. The

basic features of that reformation were the establishment of de-
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motic Greek in every educational sector and of obligatory educa-
tion of nine years. The changes suggested by the 1976 innova-
tion were so similar to the ones introduced in 1964, that sev-
eral people called it a "revival" of the 1964 spirit. The eco-
nomic, social and political changes which had been realised dur-
ing the twelve years that intervened, as well as the new educa-
tional needs that had emerged in the meantime were not taken
into consideration. The attempt at innovation was destined to
fail once more, "in a short time, the innovation is attacked by

almost every sector, except for the governmental party."28

The opposition against the "new books" of elementary school,
mainly Language and Mathematics books, kept growing. The books
were accused of being irrelevant to children’s psychology and
real needs, especially to children of "small schools and schools
accepting pupils from the poorer strata of the Greek people."29
Besides, it Ths emphasized that the aim of primary education
should not be the preparation of children for secondary educa-
tion, but the satisfaction of needs and interests at their cur-
rent age. Finally, clear objections were expressed as to the
xmy those manuals had been written and it ve.s further suggested
that the tradition that had produced no positive results for
years should be abolished. Views were also formulated concern-
ing the teachers' education; teachers should receive university
education, and to this effect, new departments should be estab-
lished at the universities in the country, while the Teachers'

colleges should be gradually closed dowi. 30

Newspapers, almost daily, referred to the governmental measures
on education, nevertheless, their comments were mostly negative,
since the proposed innovation invoked nothing but opposition.3l
From 1976, when the new measures on education were voted upon,
indeed without serious oppositions from the parties32® up to
1981, the 1innovation had been continuously criticized un-
favourably "a political criticism which, to a large extent, is
directed to”mrds the intentions of New Democracy (the right wing

party). "33
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It becomes obvious, therefore, that education has moved within a
framework of action and reaction in the course of this cen-
tury 34  Whenever a reform has been attempted, anti-reformist
powers have been developed to cancel it. %enever the ™ a.rious
political groups interchanged in their hold of power, reformist

and anti-reformist tendencies in education prevailed.

Experience has taught us that conservative powers have arrays
supported a traditional and classical education, whereas liberal
forces a progressive, child-centred schooling. All innovations,
except that of 1976, were initiated by the Liberal parties and
most of the anti-lobby started from the Conservative political
groups. Every single attempt at iimo'\?a.tion has been received by
a storm of opposition. For almost the whole century no attempt
at innovation has been successful. No change managed to meet
the actual needs of the child, to help him participate actively
in learning, to provide him with practical knowledge, that he
could actually apply in his future life. Every attempt at inno-
vation, feeble as it wusually was, had hardly been realised be-
fore it m.3 methodically eliminated by the conservative forces

of the country.

Only recently, from 1982 onwards, a really serious attempt at
inno'l.ia.tion has been made. Progressive educational conceptions
have been promoted, new curricula developed, initiative and
collaboration favoured, new teaching procedures suggested. The
new curricula do not consist simply of syllabuses, as they had
traditionally been. Now the aims and objectives of learning
are set, the curriculum is divided in units, "learning proce-
dures are indicated, as well as the teachers' course of action
and pupils' activities, the material that can be used and fi-

nally, the assessment of children's work. "35

The characterisations A, B, C used to denote the children's
progress and having only recently replaced marking at primary

school, are now completely abolished. The logic behind this ac-



tion is that children should be internally motivated to learn,
furthermore, they should be given fair and equal chances to

achieve suecess.

The basic theoretical principles underlying the inno”mtion are
mainly Piaget's and Bruner's theories and the teaching proce-
dures and approaches proposed are those of child-centred edu-

cation.

This effort for innovation has already passed to the stage of
application; nevertheless, it has also received some opposition
and criticism. Talks of a disastrous outcome of the innovative
effort have spread gradually, but methodically. People have
been wrned that children are inclined to be lazy, the teaching
material 1s disorganized, that standards, especially in relation
to Language, have been falling. Little by little, but steadily,
the climate that gave birth to the anti-reforming attempt is be-
ing created, thus, perpetuating the eternal scheme of action re-

action re-appearing once more.

After this brief report of the evolution of primary education in
England and in Greece, it becomes quite apparent that the re-
evaluation of the aims, objectives and policies and the gradual
liberation of primary education from its tradition in favour of
more progressive and flexible forms followed different rates of

development in the two countries.

In England, the interest in the primary education sector started
in the 1930s and it reached its peak in the sixties when a real
inno”va.tion took place which reformed the character and philoso-
phy of the field completely. New aspects were expressed, fresh
policies were adopted, modern methods were tested. Decentral-
ization %~Bs achieved in schools and teachers were authorized to
sha.pe policies concerning organization and curriculum. The no-
tion of individualized and group instruction prevailed over tra-
ditional class teaching. The prospects but also the fervour for

change excited, nevertheless, it unavoidably raised strong oppo-
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31tion. Enthusiasm often led to mistakes, but, on the other
hand, opposition became more pronounced since it was mostly
sterile and it did not contribute to an objective evaluation and

constructive criticism of the innovation.

The period of excitement was followed by a period of scepticism
when assessment of the results and consequences of the change
became possible. It was an era wheneducation wasnot an objec-
tive but a fact, educational matters were viewed through a more
unbiased perspective and new trends were shaped toT%rds a na-
tional character of the curriculum, which, without being uni-

form, had however to contain certain common elements.

In Greece, in the respective years no radical changes occurred
in primary education. The peculiar political situation of the
coi.mtry erected barriers to the educational innovation and until
recently kept it do%m, attached to the traditional knowledge-
centred system. The 1980 decade is marked by changes, perhaps
the first in the history of Greek primary education which were

realized and retained for so long a period.

The history of the Greek education system and the example of the
English educational innovation may contribute toa more effi-
cient planning of the change in Greece and to the avoidance of
mistakes in its application. It appears, therefore, that a cau-
tious examination of the literature concerning the iimovation in
primary education in other countries along with a systematic and
in-depth exploration of the field of application may guarantee
the successful conduct of the so badly needed change in the sec-

tor.
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PHILOSOPHICAL PERSPECTIVES IN TSEOTIETO CEHTORY EDUCATION.

The che.nges realized in the social, technological, economic
structures of society affected education deeply. The tradi-
tional model of education based upon the theories of the Greek
philosophers Plato and Aristotle changed. Almost up to 1930,
education, after Plato's theories, mminly aimed at providing man
with the means to transcend his boundaries of time and space,
due to his biological structure which confined him to a specific

moment and space, where he had to live his life.

Concerning the model of education, the school's objective was to
prepare children for facing their future, no provision was made
for their current needs. Time spent on practical activities was
considered wasted, practical knowledge was considered appropri-
ate for the less able pupils. The teacher's authority was un-
questioned, as she Tms regarded as the person who would encour-

age children to absorb the appropriate knowledge.

It was not before the 18th century that new, almost revolution-
ary tendencies in education appeared (J. J. Rousseau's Fmile,
1762).36 In book Rousseau suggested radical educa-
tional changes, which were supposed to focus on the child's
needs (who is taught) and not on the subject-matter (what is
taught). Rousseau's suggestion could be conceived as the first
decisive movement that could signal the shift from a traditional
(sutgect-centred education) to a progressive (child-centred)

onec.

Furthermore, Rousseau could be considered the first supporter of
individua. lization in education, since he argued that pulGic
education, the imain concern of which was to convert children
into good citizens was unnatural ami should cede its place to
individualized education, which would treat children as individ-
uals who were allowed difference of needs, interests and abili-
ties. It could be argued, too that Rousseau introduced the con-

cept of learning through activities and practical experiences.
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In "Emile," book II, which deals with primary years (from 2 to
12), Rousseau mentioned that the child of these ages is not yet
ready for purely mental activities, but he still needs to be en-

gaged in concrete operations.

Despite the commotion, Rousseau's theories caused, education re-
mained attached to traditional models until the end of the 19th
century. It was only in 1916, with the publication of Dewey's
book PeALiicracr and Fducation/-*™ that hopes for innovation were
re-awakened. Profoundly affected by Charles Darwin's theories
on the evolution of living organisms, Dewey regarded them as of-
fering an luiderstanding to the development of knowledge. Thus,
he considered knowledge as a process of continuous evolution.
Mew data, experiences and information contributed to a constant
modification of knowledge aiready acguired. Dewey's coneeplion
of knowledge promoted the notion of learning through discovery
and experience. Activity m.s also one of Dewey's favourite
terms. According to him, man acts steadily to maintain continu-
ity of life. Thus, if education is viewed as the process of de-
veloping the individual's experience, then it should not be im-
posed from outside. A teacher should not be the authority, but
the guide who would help the child gain his OIm experiences and
merge these experiences into the appropriate body of knowledge.
Dewey holds that the philosophy of education does not prepare
for life, it is life itself. "%en it is said that education is

development, everything depends upon how development is con-

ceived. Our net conclusion is that life 1s development, and
that developing, growing is life. Translated into its educa-
tional eqi.iiva.lent, this means i. that the educational progress

has no end beyond itself; it is its OIm end; and that ii. the
educational process is one of continual reorganising, recon-
3lrueting, transforming."38 Nevertheless, Dewey's philosophy
included a structured approach defined clearly by the teacher,

only the pupil's reactions were of an individual nature.

In summary, it could be claimed that the bases for individual-

ization in education were put by Rousseau’s and Dewey's theo-
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ries. It ms then that the child m.s seen for the first time as
growing through continual stages, an idea that was refined later
on by Piaget and Bruner, who regarded each individual child
unisgue with his own needs, abilities, potential and interests
and as needing personal experiences, concrete activities and

play in order to build up knowledge.

Another philosophical contribution was made by Peters in 1973.39
Peters presented an original theory of education written from a
philosopher's point of view. He considered education as being
valuable in itself and not as a means of gaining benefits or
prestige. He tried to find a middle solution between the tradi-
tional and progressive aspect of education, thus, he formulated
his theory of education as "initiation." Peters argued that "to
be educated is not to have arrived at a destination: it is to
travel with a different view. Vhat is required is not feverish
preparation for something that lies ahead but to work with pre-
cision, passion and taste at worth-while things that lie to
hand. These worth-while things ... are acquired by contact with
those who have already acquired them and who have patience,
zeal, and competence enough to initiate others into them pa-
ters' main criterion of education concerns the teaching and
learning procedures that take place. Even if Peters recognized
that Rousseau and Dewey had influenced and developed the educa-
tional philosophy, nevertheless, he believed that they had made
the teaching methods proposed by their philosophies ends in
themselves and thus, they had overvalued their importance. Ac-
cording to Peters, the progressivists placed much weight on the
procedures followed to pass on to the subject-matter, so that
they failed to give adeqi.ia.te stress on the context of education
Peters does not deny that teaching methods should consider chil-
dren's abilities, interests and needs, but, he claims, the child
should acquire a body of knowledge which will be organized in a
conceptual schema, and which could not have the form of randomly
collected facts; this learning will be obtained by methods
involving awareness and a degree of voluntariness on the child's
behalf.
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SOHE ASPECTS OF INDIVIDUALIZED INSTRUCTION.

In the traditional philosophy of education, the teacher was sup-
posed to be omniscientand commissioned to give the world to the
child from her storeof knowledge asif knowledge could be

transferred in a mechanical way from outside.

At the present time, in the progressive spirit of education,
teachers are required tobe well informed of the psychological
elements of childhood,to be well aware ofthe child's stages of
development, his needs and potential, they should not think of
him as a "tabula, rasa," but they should take into accoimt the
fact that the child brings his own personal world into the world
where he lives and he has to investigate the latter with the

powers he possesses within the first.42

The child's strength, his differing capacities and needs are now
taken into consideration and the special attention paid to the
child as an individual has reinforced the trends towards
individualized instruction. Exactly like parents consider their
children uniq.ie individuals, the school must also treat children
accordingly.  VlJithin this sphere of influence, the Fapci't
(1931) defined the purpose of education as follows: "what a wise
and good parent will desire for his omi children, a nation must

desire for all children."(Hadow, p. xxix).

Individualized instruction has been received with enthusiasm by
many educators and it has been recommended as it is or with
alterations or in combination with other teaching approaches as
the most effective method for child-centred primary education.
At the same time,however, the system has been severely criti-
cized. It has been accused of causing numerous problems in the

classrooms in which it has been applied.
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In the following part of this chapter, an attempt will be made
to illustrate through the available literature the arguments for

and against individualization in teaching.

In 1931, the Hadow Feport” based on the new ideas on children's
development introduced by scientists, talks about modification
of teaching methods and w'ays of treatment, so that the needs of
the individual child may be met (p. 22). It also accepts that
mental capacity, which is one of the main factors determining
intellectual progress, varies from child to child and from year
to year for the same individual and it goes so far as to suggest
the formation of at least three distinct groups of pupils up to
the age of ten (p. 34-35). It emphasizes the opportunities that
teachers have by suitably grouping their pupils according to
their abilities to cater both for the very bright pupils and for
the slow learners (p.77). The Report also recognizes that the
teacher should consider seriously the children's own natural in-
terests, because the pupils work better and more effectively,

when they are enthusiastically involved (p.48).

The idea first formulated by the Hadow Report was later con-
firmed by the Plowden Report and it was introduced in primary
education influencing 1its philosophy. The Plowden Report
(1967), after having referred to the implications that child de-
velopmental psychology had on the theory of education assumes
that any class must be treated as "a body of children needing
individual and different attention," because children, even if
they are of the same age, are never identical: they reach the
'/“rious stages of development at a different rate and boys and

girls present different reactions and rate of maturation.

The innovative movement initiated by the Hadow and Plowden Re-
ports prompted the development of 'mrious ideas on educational
matters. For example, Bernstein (1967),43 even if he mainly
refers to secondary education, nevertheless, he discusses the

movement from formal ("closed") to progressive ("open") schools
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anil the shift this movement implies for the curriculum organisa-
tion and the pedagogy of the school. Thus, he argues that con-
cerning social control, there has been a move from a communica-
tion of common values based upon position or status to new forms
of control, based mainly upon the recognition of existing dif-
ferences between individuals. Now teachers and pupils confront
each other as individuals and the relationships between pupils

are mainly based on their educational differences.

Referring to the change happening in pedagogy' he notices that a
move took place from "a pedagogy which . . . was concerned with
the learning of standards, operations, tied to specific contexts
- to a pedagogy which emphasizes the exploration of principles;
from schools which emphasized the teacher as a solution-giver to
schools which emphasize the teacher as problem poser or cre-
ator. "44

He admits that in the traditional system, individual choice did
not exist and pupils were faced as homogeneous groups, according
to imputed similarities. Today pupils are given choices
concerning the sutiject to be learned and the depth to be
achieved in it, the learning process to be followed and the way

to work it out.

Apart from stressing the positive aspects of individualization,
however, Bernstein points out the risk teachers and pupils run
to face problems of continuity, order and boundary, because of
the lack of structure resulting from the fact that schools adopt

diversity at the expense of purity of categories.

Similarly, Sharp and Green45 argued that progressive education
in practice is not so markedly different from the traditional
system, since, even if teachers believe that they are progres-
sive, in fact, they apply the progressive theory in such a way,
that, in effect, the hierarchical differentiations of pupils

which characterized traditional education still exist.
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Thus, according to them, although progressive education claims
to care more and offer better opportunities to the individual
pupil, what it really does is to disguise reality, namely, the

selection and socialization of pupils into a stratified society.

Basset (1970),4b referring to the iimovation in primary educa-
tion, gives a description of individualization observed in many
classrooms (p.51). According to his observations, the method of
individualized instruction is not applied all day through, but
the day's work is 'mried between class, group and individualized
teaching. Regardless of the class' organization, though, the
individual pupil always remains at the centre of interest,

whether he works at a task with the class, in a group or alone.

Individualization takes care of the children's trying working
speed, as well as their interests and needs allowing the teacher
to devote her time efficiently. The pupils are relaxed, but
very few disciplinary problems appeared in the classroom. In
his writings the words "chaos" and "disarray" are mentioned, but
it is soon clarified that this is the first impression of a
hasty look at any classroom and, in effect, children are very
active and interested in what they are doing, cooperate will-
ingly with their peers and teacher, who is always aware of the

progress, weaknesses and potential of each one of her pupils.

Eay47 considers the extent to which programmed learning can as-
sess its own progress. He claims that, if we are to create a
technology of teaching, the main question should then be how ef-
fective a teaching system we can produce, so that it may provide
each student with the precise instruction he requires in order
to meet his individual needs. He accepts that one of the major
advantages of programmed instruction is that it allows pupils to
proceed in their own pace, but he argues that it may also cause
many difficulties when applied in a large class in which each

individual sets his own pace.

34



The need to adopt progressive methods of teaching in primary ed-
ucation is also stressed by Mitchell48 Tbo believes that in a
traditional lesson no attention is paid to the individual pupil,
his needs and interests. He favours the individually-centred
classroom, but he also accepts that a mixture of approaches
could be effective, and freiguent and necessary occasions arise
when class teaching appears to be preferable. He concludes his
article by mentioning that to report cases of schools where the
progressive method is unsuccessfully employed does not prove the

inefficiency of the system.

In Woods and Barrow's Philosophy of Education, (1975),49 the
need for a child-centred education which could provide for chil-
dren's varying needs is again emphasized. They advocate an
educational approach which will not treat the child as a means
to an end, but as an end in himself, not as a miniature adult
but as the child that he is. They also hold that a child-
centred education is not only characterized in terms of what is
taught, but in terms of how it should be taught, so as to corre-
spond to the child's readiness, whether, that is, he is "able to
do something or capable of doing something and of doing it with

some degree of success."58

Riding (1977)51 turns his attention to describing the psycholog-
ical factors that affect children's learning, and argues that
the learner's psychological mechanisms rather than teaching it-
self determine what is learnt and retained. He resorts to
Bruner (1961) and Ausubel (1968) to gain support for his opinion
that there exist different methods of learning. Riding claims,
therefore, that children may learn either by discovering the
necessary information themselves (discovery learning) or by be-
ing informed in a way readily acceptable according to their ca-
pacities (reception learning). He also mentions the differences
that appear among pupils of the same age concerning their inter-
ests and abilities and he suggests that children would gain more
benefits from education, if their varying learning mechanisms

were also considered. He suggests that the teacher must be very



careful of the way he treats each individual child, so that the
child is encouraged by being offered information in a way that
best suits his learning style. On the other hand, the teacher
must supply alternative methods of seeking information, so that
the child is guarded against regarding his personal learning

style as the only one open to him.

Even if in effect it has been proved that the "Plowden Revolu-
tion" has never been realized and recommendations have not been
totally implemented, nevertheless its philosophy affected many
educators and raised acute reactions on the part of conserva-
tives (mostly through the Black Papers writers) who believed
that progressive education prepared the "anarchists  of

tomorrow."

Throughout the decades 1970-1980, great pressure was exerted
advocating that teachers of primary schools should return to
"traditional values." The negative criticism about the progres-
sive movement added dimensions to the already nimerous problems
teachers faced. Teachers found it difficult to formulate and
exchange views, so as to reach a valid evaluation of the situa-
tion. Those who criticized child-centred education drew evi-
dence from the findings of certain researches [e.g.. Barker Luim
(1970), Neville Bennett (1976)] in order to support their views.
According to these researches, pupils who were taught through
informal approaches, mainly individualized teaching and learn-
ing, made the least progress in Mathematics and English. The
package of the above researches is known as "the black box" as
they were based on teachers' self-reporting 'questionnaires and

ignored what happened in the classroom on a daily basis.

Contrasting with "the black box" model researches, "the glass

n

box" model was created based on observational data. Bias-free
researches were attempted which aimed at selecting information
concerning the behaviour of pupils and teachers, the class atmo-

sphere and the children's progress. These studies shed light on
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the basis of the conservative attacks and helped teachers real-

ize and face their problems or find alternative strategies

The issue of individualization 1is also explored by Gibbons
(1971)52 TMo describes different types of individualized pro-
grammes and holds that their application is practically inef-
fective. It is a theory which conceives a project, shapes it
and suggests its application, only this suggestion is usually
unfeasible and unrealistic. Gibbons also points out the diffi-
culties individualized learning faces in practice and in at-
tempting to make a fair assessment of the efficiency of the pro-
gramme. He distinguishes between individualized programmes in
which instruction is addressed to each individual pupil and
those in which teaching is addressed to groups of children or
the whole class. He claims that individualized approaches which
are addressed to groups of children or the whole class, are di-
rectly connected with traditional class instruction ameliorating

its image only and not its essence.

A large number of individualized programmes exist, he continues,
differing only in the "elements of instruction they individual-
ize and the degree of individualization in these elements. "
(p. 54) He concludes that individualization is a liberal move-
ment, which in its most conservative form could be the improve-
ment of class instruction and in its most liberal form an adap-
tation of the task to the individual needs and abilities of

children.

Boydell(1974)53 draws attention to the difficulties encountered
in individual attention methods. She indicates that the posi-
tive effects on children that such methods could have might be
lost if no dialogue existed through which values and concepts
are clarified and presented, past activities are reported, rela-
tionships are explained and proposals for problem solving are
made. She finds that very few opportunities for teacher-child
communication are created in individualized methods. A whole

teaching session, or even an entire day may pass without any
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purposeful teacher - child communication, since contacts are not
work-oriented, but rather organizational arrangements which do
not raise the child's intellectual level. Moreover, the child
may be led to the conclusion that his teacher does not notice
him at all, that she favours certain peers, while, at the same
time, the teacher may surpass herself in her effort to contact
each individual child in the course of a teaching session. Boy-
dell suggests the implementation of a comlanation of both class
and group teaching, where possible, so that the teacher saves

some time during which she interacts with individual pupils.

The question of the effectiveness of both formal and informal
teaching has also been explored by Bennett (1976).54 Drawing
conclusions from the research he conducted, he argues that, for
example, in understanding Mathematics, the pupils' progress is
better through formal teaching styles than through informal or
mixed styles Only in the case of very low attainers (boys),
the informal teaching style was showi to be most beneficial.
This may be due to the fact that class teaching may have been
given at a level beyond those boys' capacities, but, on the
other hand, he thinks that informal teaching failed to provide
very able pupils with the appropriate experiences. And Bennett,
concludes that "in summary, formal teaching fulfils its aims in
the academic area without detriment to the social and emotional
development of pupils, whereas informal teaching only partially
fulfils its aims in the latter area as well as engendering com-

paratively poorer outcomes in academic development." (p.162)

Richards and Bolton (1971)55 to some degree supported Bennett's
views. They foimd that pupils in the traditional school
achieved a better performance in standardized tests than pupils
in modern schools, but the pupils of schools using mixed methods

had the best performance.

The reasons that contributed to the prevalence of individualiza-
tion as a teaching style are examined by Galton and Simon

(1980).56 In their opinion, individual attention methods were



adopted following the abandonment of streaming, which was a re-
sult of the abolition of the elevent+ examinations. Thus, the
progressive theory, which was introduced by the Plowden Report,
legitimated, in a sense, individualization, which was the only
practical solution to the newly formed mixed ability classes.
They also noticed that one of the main problems of in-
dividualization in practice was the Ilimited time the teacher
could devote to each pupil separately. Thus, they concluded
that absolute individualization should be ruled out as an op-
tion, because it was practically impossible muler the existing
circumstances of class sizes and because, according to ORACLE'S
finding3, "individualmonitors," younig teachers in their malor-
ity, had the lowest percentage of teacher-pupil interaction.

They also claimed that in a totally individualized situation it

was impossible for the teacher to monitor the activities of each
individual pupil in order to check whether he tackled work ap-

propriate for his attainment level.

A similar view ms expressed by Bemiett, who in his later work
(1984)57 indicated that, in effect, teachers made a limited use
of individualized instruction, as most of them preferred a mix-

ture of different approaches.

In 1977 the Green Paper58 was the first D.E.S. publication to
criticize the effects of the progressive movement in primary
education. The paper accepted that some of the criticism was
fair but mostly was untrue as for instance the decline in educa-
tional standards. It acknowledged that child-centred education
had not been always successful in practice and that certain
teachers had misinterpreted the philosophy underlying child-cen-
treness and in the name of individualization failed to achieve

high standards in such basic skills such as Mathematics and Lan-

guage.
Some reservations concerning the applicability of individua.liza-

tion were expressed by the researchers who had conducted the
ORACLE project. The conclusions the ORACLE study (1980)59
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yielded suggested that individualization, both of work and at-
tention was widely applied but in a sense not progressively ori-
ented. The progressive theory promoted by the Plowden Report
referred to the individual child's actual activity, placing the
weight on discovery methods, exploratory tasks and a search for
personal identity, while the teacher's role was to provide the
appropriate stimulus at the appropriate time by questioning,
discussing and guiding the pupil discreetly. ORACLE'S findings
indicated that no such individualization was actually practiced.
The teacher's and individual pupil's interactions were factual,
managerial and of a routine t*q)e. Besides, luider the present
reality of class size the Plowden type individualization was not
feasible. ORACLE goes a little further to propose the organiza-
tion of pupils into groups and to encourage group work TYo
reasons are offered in support of this recommendation: the fact
that total individualization of all work is impracticable ard
that through the work in groups children will gain in socializa-
tion, exchange of ideas and in development of their owi inter-
ests working with their peers. Thus, in the researcher's opin-
ion, individualization will be achieved through group organiza-

tion and work.

The way that individualization works within the various school
subjects is explored by Kirby (1981)50 %ho in his discussion of
individualization in teaching and learning notices that there
are some school subjects that must be individualized and others
that need to be socialized, that learning of many skills is by
nature individual while learning of others could be achieved if
shared only. Kirby points out the danger the child runs if he
is to be isolated from his peers in the name of individualiza-
tion. Thus, he cautions against over-emphasizing the need to
care for children's individuality: children can be individuals
but they also share many common characteristics, needs and in-
terests with other children and this should be always kept in
mind. In discussing the possibilities of applying individual-
ized methods in particular subjects (i.e., Ilathematics) he sug-

gests that children could be introduced to the initial stages of
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sequential work in a topic new to the whole class, easily fol-
lowed by even low attainers. This could be followed by appro-
priate tasks challenging thinking as well as encouraging indi-

vidual interpretation and expression.

Bennett (1984)51 in his study “on the nature and content of
classroom tasks and the mediating factors which influence their
choice, delivery, performance and diagnosis" fomid that although
the teachers in his sample underpinned the philosophy of
individualization they did not manage to match intention and ac-
tual demand. Wiat they knew and supported as theory, they were
unable to apply in practice. So although high and low attainers
were exposed to different content within the curriculum, they
were expected to fulfil similar task demands. It “res also found
tha.t the bright pupils were less adeqi.iately catered for than
their low attaining peers. Bennett concludes his findings with
a carefully formulated critique of the philosophy underlying in-
dividual instruction. Although he does not deny the validity of
the specific philosophy and the profits it brought to education
(good learning environment, almost ideal use of resources,
development of good relationships) he points out that teachers
were not familiar with certain of the cognitive aspects of the

learning environment.

In conclusion, it might be argued that the Plowden Report (1967)
may not have brought an actual revolution but it has certainly
influenced and it will continue to influence the theory of pri-
mary education. Every primary school has been made aware, to a
greater or lesser degree, of the "progressive theory." New ap-
proaches have been tested and, group and individual teaching has
limited, if not minimized, class teaching. For about twenty
years progressiveness has endured the severe criticism and at-
tacks from the researchers who foresaw falling standards,
insufficient interaction between teacher and pupils, inconsis-
tency and disruptiveness in the classroom. However, in con-
trast, "counter-researches" have been conducted that have chal-

lenged the findings of the former ones as inaccurate, concluding
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that it should be recognized that the application of individual-
ization 1s not successful in all circumstances. These conclu-
sions along with progressivism and a "back to tradition" ten-
dency have brought forth new educational policies. Thus despite
the Plowden Report's advocation of individuality in its differ-
ent interpretations the recent trends have moved towards unifor-
mity. Even if nobody could claim that modern thought is too far
away from the Plowden Report's proclamations, yet in effect big
changes have occurred. An attempt has become obvious to promote
"a common curriculum framework" and to emphasize the need for

"curriculum consistency."52

The D.E.S (1980) tried to foster a national consensus on a de-
sirable framework for the curriculum. In HIOI (A View of the
Currieiilim , HM series; Matters for Discussion, 1I, London,
HMSO, 1980) a new curriculum policy is formulating a broad na-

tional structure of curriculum along with a local one.

An effort is being made to make school arid teachers more ac-
countable to assess and evaluate pupils' performance. Is one to
suppose that these new trends may, if not challenged, result in
a gradual return to a more traditional view of primary education

and the sulisequent limitation of individualized instruction?
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TUE DEVELOPMENT OF TUE TEACEENG OF MATHEMATICS IN PRIMARY EDUCA-
TION.

As mentioned previously in this chapter. World War Il signalled
radical socio-economic and technological changes. Industry de-
veloped rapidly to help people recover from the xmr and build a
world of peace. Society changed, its structures, relations,
purposes demanded re-evaluation. Needs deriving from economic
development, technological achievement, cultural and ideological
changes dictated another demand: not only scientists, but even
the general population had to be fairly competent in Mathemat-
ics, in order to be able to understand and cope with the techno-
logical world in which they lived. Society itself, demanded a
reappraisal of an educational framework within the field of
Mathematics. Education re-established its aims and objectives,
reconsidered its content and started the application of new
methods that could serve firstly its immediate, and secondly its

long-term learning needs.

Mathematics had no other choice but to follow this treni. This
need for inno"“mtion obliged University scholars to attempt an
innovation of Mathematics education. Thus, the "New Mathemat-
ics" approach emerged based on the work of the Bourbaki53 group
anii was concerned mostly with the reorganization and renewal of
the content of Mathematics syllabuses and the methods of its
introduction to the primary school. Several new topics were in-
troduced, but the content of Mathematics for the primary school
remained imchanged; instead. Mathematics ms treated in a dif-

ferent “ray - by the introduction of the set theory and function.

The term "New Mathematics" was used in all the varieties of new
teaching schemes, regardless of the big or small differences ex-
isting among the ’e.rious programmes. The main direction of the

innovation introduced by the new approach m.s "towards greater
abstraction of thought."54

43



The application of the "New Hathem tics" approach in England was
very limited, hut in the U.S.A., where it was widely accepted
and applied, it offered researchers the chance to draw conclu-
sions regarding the content of the syllabus, the teaching method

and its relationships to everyday use.

Doubts began to be expressed as to the likelihood of Ilathematics
to be used in situations not purely mathematical and questions
arose as to whether Mathematics m.s taught for itself or in or-
der to facilitate people in their work and/or to meet their spe-
cial needs. It appeared that pupils consumed all their energy
in learnii'ig difficult concepts of Mathematics, the applicability
of which they failed to see.

There were those who disapproved of the new approach to
Mathematics and exerted severe criticism to the "New Mathemat-
ics" scheme, Morris Kline being one of th e m .Discussing the
situation in the U.S.A., Kline accused professors of Mathemat-
ics, who were responsible for the curriculum reform that they
were only interested in developing future Mathematics, so they
ignored teaching. Having forgotten the time and effort they
themselves devoted to reaching their level of knowledge, they
imagined they could immediately impart this knowledge to young
learners. Kline went so far as to characterize professional
mathematicians as the most serious threat to Mathematics teach-
ing. He further accused the '"New Mathematics" approach that,
while it proclaimed the eradication of the traditional curricu-
lum defects - mainly rote learning and difficult, inaccurate
language - by teaching subjects logically and by introducing
precise language, in reality, it complicated things. The logi-
cal approach was difficult in practice, because pupils had to
justify each step they took in a procedure, in order to prove
its mathematical relation. Therefore, something that could be
done easily on the basis of experience, now demanded a lot of
difficult reasoning. Concerning the language, much terminology

and s“rml'Olism "?as used in the name of clarification and preci-
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Sion, while the covert purpose m.s to show the complexity and
sophistication of simple and perfectly intelligible concepts.
As for the set theory, the new approach introduced, although it
attracted a lot of noise and attention, it foun>i little wuse in
the end.

Thus, at the outset of the 1970s new trends emerged in relation
to Mathematics education. Notions such as "education for all,"

'

"individual needs," "child-centred education," "learning through
activities" affected the Mathematics syllabus and teaching,
causing a shift in Mathematics education. From being the body
of language aiming to fulfil the long-term needs of the learner
- his participation as an adult in thesociety and his future
individual needs - Mathematics became the instrument  which
catered for the short-term needs of thechild: the child, that
1S, could derive pleasure from being engaged in a mathematical
situation and, moreover, he could see the wusefulness of
Mathematics in his ever*™day life at school and in his play. As
Brown (1981)66 claims "the curriculum is not intellectual food
to be fed by the teacher to the child in chunks, according to
the edict from on high. At the point of transfer, a complex
interaction is in process between a mathematical idea, an indi-
vidual child with his present personal perceptions, interests

n

and capabilities.

In the U.S.A. the curriculum reform presented two different ori-
entations. The one focused on content - logical thinlcing, pre-
cise language and new concepts of set theory and function and
the other on child-centredness, learning by discovery, exploit-
ing the child's own environment and experiences and considering
the differences between children of the same age. The common
characteristic that both these approaches or aspects had was
that in either case the people who planned the reform were

mostly university scholars.
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In England, it Tms not until the publication of the Hadow Report
(1937) that the idea for a change in primary education began to
be formulated. The references to Mathematics ma.de by the Report
(pp. 175-182) were not so clear. [t stated that too much time
Thas given to Arithmetic and too little to Geometry. According
to the Report, the time devoted to Arithmetic, which ms re-
garded as being mainly concerned with the fundamental processes
of "rules," should be reduced. Nevertheless, the Report main-
tained that "unless he (the child) can add, subtract, multiply
and divide accurately, quickly and without hesitation, his fu-
ture progress will be severely handicapped." (p.176) In gen-
eral, the Report's references to Mathematics were rather confus-
ing. Thus, while at a point it suggests that "increasing atten-
tion should be paid to the application of Arithmetic to matters
within the children's environment," (p. 178), at another point,
it disagrees with the idea of using concrete experience for
Mathematics learning. As it characteristically reads, "it has
often been urged that the beginnings of Arithmetic should be
'concrete.' If by this is meant that the child's early work
should be fomjded on his personal experience and deal as far as
possible with things familiar to him, it is a truism, and it ap-
plies to all teaching at this stage. But if it means that the
child must only deal with numbers of articles and never with
number in the abstract, must add horses to horses and take nuts
from nuts, and never add three to four or take seven from

twelve, it is pure pedantry. " (p. 175-176)

Despite its complexity and the fact it had no significant, imme-
diate effect, the Hadow Report set the basis for a child-ori-
ented primary education, by recognizing that children of the
same age differ in intellectual abilities and it is a mistake to
classify them in a single category. Moreover, it brought for-
imrd the notion of individualization, by suggesting that very
bright children "should be allowed to go form.rd to the new work

n

of which they are capable. Concerning Mathematics, the Hadow

Report accepts that the project method may be useful as a start-
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ing point in Mathematics teaching, but the mystery of the task
should be "obtained through a regular and systematic prac-

"

tice. ..

Although in the U.S.A. the changes in the curriculum were initi-
ated by theory, in England the reformers tended to be rather im-
patient of theory, they promoted a pragmatic approach for the
planning of Mathematics to which many teachers contributed but
the contribution of University Mathematicians ms minimal.In
1956, the Mathematical Association in England published a report
on primary education. In this report, a transposition took
place which gave less weight to the content of Mathematics syl-
labus to the child himself - who "7as regarded as a uniqiie indi-
vidual with his needs and developmental range. Groups of teach-
ers collaborated and designed projects like field fJatdemt-
ics,. Fletcher liethem tics., and FIF. These new schemes tried to
be less abstract, based on "applied" Mathematics and made use of

ever"'day experiences and material wherever possible.

Nevertheless, even if tendencies for an innovation in Mathemat-
ics curriculum had begun to be formulated immediately after the
War, it was not until the Flcwien Feport (1967) was pilblished
that a real change took place in primary education. The knowl-
edge centred philosophy gave way to child-centredness and the
traditional teaching techniques were modified. @ The changes in
the primary curriculum resulted in changes in both mathematical

content and teaching.

The Plowden Report suggests that the new approach raises great
demands for Mathematics knowledge and wunderstanding, on the
teacher's part and it admits that teachers who in their majority
have not been adequately trained in Mathematics will face many
difficulties in applying the new approach. It praises some
schools' 1initiative to have already "rethought and reorganized
their mathematical syllabus and teaching methods. " (p. 238, par.
657.) The report also attempts to disperse the fears, already
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expressed, with regard to a decline in computation and accuracy,
claiming that a new approach may be proved unsuccessful in some
cases - besides, a traditional method runs the same risk - but
most probably, as children will be more personally involved,
precision "is likely to improve since in this kind of work there
is a built-in incentive to accuracy. " (par. 658) The part con-
cerning the Mathematics curriculum concludes with a wish that
the new approach does not end up as a "novelty" inside an old
tried syllabus, implementing textbooks as teaching material and

"consecrated by familiarity."

The introduction of Comprehensive Education, at the end of 1968,
in many68 Local Educational Authorities abolished the examina-
tion at 11+, This move had direct effects on the curriculim of
Mathematics which, at last, was liberated from the demands and
pressures which these examinations exercised upon it. The very
first result m.s that Mathematics, which had in the main been
abstract and incomprehensible to many children, became definite
and was based on practical experiences. By participating in ev-
eryday activities and handling concrete materials, children were
now able to explore the various areas of Mathematics. Piaget's
developmental theory and his distinction between the stage of
concrete and formal operation had affected curriculum planning.
Land6? refers to the ways in which these Piagetian suggestions
had been employed in England to formulate the stages of develop-

ment of mathematical topics.

The role of environment in Mathematics understanding and learn-
ing is also stressed by Matthews (1973)70 who claims that chil-
dren by studying their environment realize the usefulness of
Mathematics and gain pleasure from it; he points out that the
children need concrete operations before they reach the stage of
formal operations, when they can solve problems in an abstract
form but still directly related to their personal experiences.
He also recommends that Mathematics should be prompted from the

pupils' environment, if we wish the children's interest, enioy-



ment and knowledge of Mathematics to grow too. He also draws
our attention to the new trends developed in the study of Mathe-
matics involving all curriculum areas. Although he does not
deny the positive results that such an approach might bring, he,
nevertheless, argues that there will al*yays exist subjects which
should be studied mathematically only (p. 78, G  Matthews,
1972). Opinions are expressed which suggest that the child's
eagerness to please his teacher should be replaced by the
interest "of making and e”mluating" mathematical judgement.
Mathematics should be meaningful for the pupil instead of being
abstract and mysterious, it should be pursued for the learner's

own needs and interests a position also shared by Brissenden.

In 1973 the Proceedings of the Second International Congress on
Mathematical Education were edited by Howson shedding new light
on the psychology of Mathematics learning and the concept of
structure in Mathematics. Prof. Eischbein,?” for instance, ar-
gues that the child should be initiated into mathematical struc-
tures empirically very early in his life. This could be real-
ized, he maintains, by anticipating the fundamental system of
knowledge for this stage of development. The schemes created
could be used by the child as matrices that could develop his

mathematical thought.

A similar position is expressed by Prof. Freudenhal®-' who pro-
poses that if we are to introduce the child to certain mathemat-
ical patterns then we should start with simple and primitive
3lruetures. Then, he refers to Jerome Brimer's statement tha.t
practically every subject could be taught to any child at any
stage provided that we are "careful and honest if we want to
adapt some piece ofhigh Mathematics to lower level. Simplify-
ing is a good thing, but wrong elementarizations are a dan-
ger..." (p.113)

Furthermore, the necessity for pupils to develop the ability to

generalize Mathematical relations and operations is stressed.
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Krutetskii (1976)74 states that "we shall consider the ability
to generalize Mathematical material from another standpoint,
also on two levels; 1. as a person's ability to see something
general and known to him in what is particular and concrete
(subsuming a particular case under a knowi general concept) and
2. the ability to see something general from something still un-
knowi to him in what is isolated and particular (to deduce the
general from particular cases, to form a concept.)" He then
continues by claiming that there is a difference between the
case of a pupil who recognizes a situation in which an already
familiar to him formula could be applied, and the case where the
pupil can deduce an miknowi to him formula from particular

casces.

In the early 1930s, new methodological principles appeared in a
Mathematics curriculum based on the study of the enviroiment.
The principles described by Oteiza (1984),'°6 are those of con-
struction, organization and functionality of knowledge, the
principle of unity of \'arious functions, and of activity which

could affect the pupil's learning process.

With a view at the teacher-pupil interaction and the m.Y differ-
ent content arid teaching styles affect the pupil's progress sev-
eral pieces of research were carried out. Thus Bennet (1976)
found that the pupils' mathematical understanding increased with

formal teaching styles.

In 1978 a survey by HMI76 revealed tha.t the free decisions of
teachers on what should be taught might result in striking
differences between the content of Mathematics syllabus that
different pupils, even in the same schools, were introduced to.
The report also stressed the fact that too much time was spent
on repetitive practice of skills already acquired, a practice

purely mechanical and unrelated to ever“*ay life.
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Despite the controversy caused by the application of individual-
ization in practice, the ORACLE findings (1980) showed that in
Mathematics the class teaching method was the most usually em-
ployed; also according to the pre-test arml post-test data on
pupils' progress the "class-enquirers" made the highest improve-

ment .

The sex differences in performance and in attitudes towards
Mathematics were pointed out by studies such as the ARU survey
(1980,1981). 77 The Survey indicated that atta.inment differed
between the sexes in the different areas of the syllabus. It
also discovered that certain topics caused difficulties to the
majority of pupils, while others proved to be very simple, con-

sequently the children®* s success rate in them was quite high.

Mathematics has always been considered a difficult subject,
moreover, the content, method and objectives of the "New Mathe-
matics" have often been questioned. Nevertheless, scholars,
such as Choat (1980)78 "o claims that there is not such a thing
as "modern or new" Mathematics, but it is the same Mathematics
that has been practised for more or less a century, “fhat is new
is the approach to Mathematics teaching. According to this new
approach pains are taken to present the subject in an interest-
ing, exciting way for children, so that they become actively in-
volved instead of remaining passive listeners at best or even

reject it as almost all pupils did in the past.

Choat believes that the supporters of the "back to basics" move,
those who oppose the "new Mathematics" or any new approach to
Mathematics teaching, for that matter, regard Mathematics as the
discipline which can make children mechanically competent, able
in computation and aware of some basic processes of Mathematics.
They believe that learning by understanding is a waste of time.
"They would prefer children to learn facts, and once facts have

been acquired, hope that wunderstanding materializes." (Choat,
1980)
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Mathematics is also regarded as "a difficult subject both to
teach anil to learn" (par. 223) by the Cockcroft Report (1932)79,
which admits that it "is also a subject which requires hard work
and much practice, whatever one's level of attainment may be"
(par. 229) and it warns that "whatever their level of attain-
ment, pupils should not be allowed to experience repeated fail-
ure. " (par.230) The report also gives support to the new
broader curriculum and suggests that there should be links be-
tween Mathematics and other areas of the curriculum and it advo-
cates the need for practical work. It also pays special atten-
tion not only to pupils' attainment scores but also to the atti-
tudes they form tom.rds Mathematics during their primary school-

ing. The need for assessment and continuity is also stressed.

Referring to the crisis in Mathematical education in the U.S.A.,
Davis (1984)60 recognizes two major problems in the application
of Mathematics in schools; The first is the dangerously uneven
pace. Pupils are detained by very simple problems, concepts or
activities, although their cognitive level may cry out for more
complicated and demanding ones. This is a serious hindrance to
children when they proceed to colleges which, of course, require
a more advanced knowledge of certain mathematical areas. The
second problem, as Davis perceives 1it, 1is the wrong way that
Mathematics may be presented to pupils. The “my Mathematics is
taught is at times lacking in vividness and imagination, as it
persists on the "learning of dead 'facts' and 'techniques'" dis-
regarding "its true nature which involves processes that dema.nd
thought and creativity." (p. 347) Davis continues by enumerat-
ing certain '"reasons" and "non-reasons" for these deficiencies;
amorg the reasons he inclules are the teachers' inadequate edu-
cation, the parents' and /or teachers' low expectations, the
disagreement among inno”mtors for planning a better curriculum,
the conflict between teachers' and parents' views on education,
the goals that progressive education has set for itself and fi-

nally the philosophy behind the new teaching methods which are



based on the pupils' cognitive level (a much too radical innox"a-
tion to be accepted by a generation which grew up through tradi-
tional education.) As for the "non-reasons," he argues that the
students' cognitive limitations and the inadeqiate time allowed
for each lesson should not be listed among the problems encoun-
tered in Mathematical learning. Nevertheless, despite his
reservations, he allows for some optimism in the area of a Math-

ematics curriculum evolution.

Bennett (et al. 1984)61 drawing evidence from the data he gath-
ered from his second study62 on "the «quality of Ilearning
environment" conducted with six and seven year old pupils in
sixteen classes by teachers who were strongly in favour of
individualization, confirms that "there was a wide variety in
curriculum coverage both within and between classes and in terms
of both content and structure. " (p. 77) Furthermore, he sug-
gests that this diversity may be due to different schemes of
work adopted by the schools or the class teacher's decisions on
the type of individualized instruction. Bennett also finds that
work on the four number rules was over-emphasized in all sixteen
classes of the research and he concludes that in reference to
the pupils' progress, even though low attainers had covered a
narrower curriculum than their advanced classmates and they were
tested in smaller content areas, their scores in the given tests
indicated tha.t their gains were poorer than those of high at-

tainers.

It can be observed then that all these years following the Plow-
den Report have been characterized by a continuous effort to
discover and establish new mathematical schemes intending to de-
velop a rich mathematical content. The curriculum containing
such a content would have clearly defined open aims and objec-
tives influenced by the philosophy of child-centred progressive
education. However, the attempt at innovation in the way of
mathematical teaching and learning was followed by an equally

serious attempt for a "back to basics" movement. Nevertheless,
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the new trends in mathematical teaching and learning evoked,
naturally enough, varied reactions. Views of the type:
"learning through  conerete materials and experiences,"
"mathematical concepts are met in the exploration of the child's
environment," "learning Mathematics according to individual
needs, abilities and stage of development" constitute radical
and profound changes to pass uimoticed or unopposed by the con-

servative or less progressive forces.

Warnings accumulating from researchers about falling standards
in Mathematics, complaints from employers about their employees'
lack of ui'jiderstanding of basic mathematical concepts and skills,
as well as their inability to put acquired knowledge into prac-
tice, also pressures exerted for assessment and evaluation of
Mathematics education indicate that a new tendency about the
content and teaching of Mathematics in primary education is be-

ing formulated.

The Cockcroft Report made an attempt to convince all those con-
cerned that nothing could justify a "back to basics" move, but
it simultaneously drew attention to the %y that the Mathematics
content and material m.s treated in schools. Moreover, it sug-
gested that good Mathematics teaching should include not only
instructions by the teacher, but also discussion between him and
the pupils and between pupils themselves. It should also pro-
mote practical work in order to consolidate fundamental skills
and encourage investigation and exploration in everyday situa-

tions.

The ideas introduced by the Cockcroft Report were later (in
1985) re-emphasized by another publication issued by HUSOES,
which supported investigational and practical work and made a
point of reappraising Mathematics teaching in an effort to in-

crease the pupils' success in this subject-matter.
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This brief report of the literature concerning the development
of Mathematics teaching and learning in the last twenty years
highlights the fact that a remarkable change has taken place in
the field, the application of which evoked numerous difficulties
as well as opposition. Despite the efforts for a "back to ba-
sics" move, it appears tha.t such a complete turn is out of the
question since the innovation has been well established. Yo/hat
seems probable, though, is that the criticism exerted on the
content and teaching method of Mathematics and the consequent
competence of children, as well as the emphasis put to assess-
ment and testing, all point to the adoption of a new Mathematics
curriculum framework, breaking fresh ground for a new era of

Mathematics teaching.

As Cornelius (1985)64 indicates, "perhaps the reduced need for
basic arithmetic and the use of new opportunities created by
computers will mean that there is more scope for doing "real"
Mathematics with able and willing pupils. Maybe, there will be
a rekindling of interest in things like school geometry and the

study of more abstract pieces of Mathematics." (p. 30).

Hayden and William (1984)65 also discern the prospect of the
creation of a new "Hew Mathematics. " In support of their view
they attempt a historical review in the 1960 decade, when "New
Mathematics" emerged, by juxtaposing at the same time the situa-
tion prevailing in the wider educational field then, with the
situation existing today. Thus, they noticed that the techno-
logical progress, the boom of industry, the demands articulated
by employers, the parents' protestations about the inadequacy
and inappropriateness of the provided knowledge seem to exert
pressures for a new approach in Mathematics education only the
pressures exerted seem to relate to #cre rather than alternative
Mathematics content or teaching. A new change then seems to be
formulating in Mathematics education aiming at providing chil-
dren with the adequate mastery of the concept of number and the

skills of computation, so that employers, professors and every-
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one involved in educational mtters, in general, were able to

exploit this knowledge to its full extent.

The Education Reform Bill currently being investigated in
Parliament seems to suggest that within the core curriculum
Mathematics will be allocated a major place. It is also sug-
gested that teachers will be expected to provide concise and ac-
curate record of pupils' performance in Mathematics and it will
be expected that testing will be carried out at different ages
within the primary school. The latest information available
suggests that basic work will be retained, the learning of tasks
expected, but that diversity may be achieved within the demands

of the core curriculum.
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PRIHAKY HATHEHATICS DEVELOPHENT IN GREECE.

The Mathemtic 3 syllabus in primry education had remined al-
most luia.ltered since the end of the previous century and up to
1982, when the new Mathematics book for primary schools m.s
written based on a new philosophy of the Mathematics curriculum.
The knowledge which the old curriculum intended to impart to
pupils was completely cut off from their everyday experiences
and interests and it did not serve any of the needs a contempo-
rary adult might have had, not mentioning the needs of the chil-
dren to whom it was addressed. The teaching method was unin-
spiring, austere, pedantic, obliging children to mechanical rote
learning rather than actual understanding of the introduced con-
cepts. As it is stated in @ P ciitis (1978, no. 22) " this pro-
gramme of Mathematics teaching constitutes an organized set aim-
ing at shaping people according to models, such as the accoun-
tant, the tradesman and the money-broker as they were crystal-
lized at the end of the 19th century. Besides, the problems
themselves for which pupils are called to seek solution are in-
dicative of the intentions: at least 90% of the problems con-

n

tain purcha.sing, selling and loans.

The fact that the Mathemtics syllabus remined "stuck in the
mud" up to the beginning of the 198US was mainly due to the fact
that the technical- economical development of the country ms
such that did not demand the radical changes in content and

teaching methods that were realized in other countries.

Moreover, in Teachers' Colleges, students were not introduced to
the new trends in Me.thematics teaching and curriculum content,
so that the situation remined the same: the children in a
class were divided into a group of a few good at Mathem tics
pupils and the majority who did not understand, disliked or were
appalled by Mathematics. The my that Mathem,tics was presented
at primry school - completely cut off from reality, was a non-
sense puzzle, introduced through simulated, artificial situa-

tions - while the Authorities maintained the view that Mathemat-
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13 ms within few children's capacities and the indifference

and dislike of most children was sustained.

[n the 1970s various initiatives concerning an integrated ap-
proach to the teaching of Mathematics appeared. As 4 Foiltie
(1977, no. 24) concedes "Mathematics is a tool necessary for the
stuly of absolutely any sutiject. It is impossible to miderstanl
and explore relations and structures without advocating

Mathematics."

The Mathematics manual up to 1974 had been completely old-fash-
ioned. With the innovation of 1976 (see chapter II, p. 24 ) new
manuals were published The Teachers' Confederation in an
articleob blames the books for being inappropriate, not
"modern," incomprehensible, with an advanced terminology suit-
able for secondary school children rather than primary pupils.
It is an austere criticism, it grants the books no positive ele-
ments and it is directed mainly towards the fourth, fifth and
sixth class books. Particularly for the fifth and sixth class
books, the Confederation denounces that even if they had been
rejected by a competent Committee of Selection, nevertheless,
they were forwarded for publication and use at schools. The
negative points the above books are charged with are that they
contain a large number of secondary concepts, the units they in-
clude do not correspond to contemporary reality, in fact several
of them are absolutely outmoded, that, finally, their syllabus
IS designed with the children's preparation for secondary school
in mind, completely ignoring their present needs and interests.
This overt accusation expressed by the Confederation and espe-
cially the personal attack against one of the writers resulted
in a series of actions; the latter sent an extrajudicial invi-
tation to the Confederation, who in their turn answered in de-
tail to each one of the accusations they had spread around re-

futing the writer's "feeble" claims.67

Meanwhile, in the free market. Mathematics books, mostly ad-
dressed to nursery and primary school children gradually ap-

peared. They were nicely designed, with pictures, graphics.



games and their appearance and content made them accessible even
to pupils who disliked Mathematics. Unfortunately, however, the
fact that these books were not prescribed by the Ministry of
Education and, furthermore, teachers were not prepared to adopt
the new methods introduced called into question their lvalue.
All these efforts, initiated by either govermental or private
factors, point to the fact that the need for a new Mathematics

book was imperative.

Furthermore, several isolated calls were heard for the necessity
of a change in the quantity and quality of the syllabus, but
mostly in the «qua.lity of teaching. As an article in a newspaper
indicates " the school should not serve the needs of the econ-
omy, but the needs of people, their mental and spiritual culti-
vation. Mathematics should not be limited to computation, so as
to cover the needs of the technological and economic society,
but they should be based on children's and teachers' active par-
ticipation in all important procedures, methods and thought.
(Newspaper 14 Aug. , 1983)

Naturally, the circulation of the first books®® in September
1982, m.s received with either enthusiastic comments or careful
"well-disposed" criticism or with covert opposition a bit later.
Thus an article of the newspaper Vem (26 Sept., 1982) read;
“I'A"liathem tics hQs nothing to do with one plus one and the nu-
merical operations children ha.ve been taught till now.  Numtiers
have meaning. Teachers and children have objects to deal with.

.Many a time the problem resembles a game, a puzzle similar
to the ones the young pupil may encounter in a children's maga-

n

zine. A certain mathematician welcomed the new book in an ar-
ticle in a daily newspaper, nevertheless, he did not fail to
point out certain "abuses" of basic mathematical concepts occur-
ring in the Teacher's book. He referred to the particular lines
of those pages, where certain concepts, such as sériation, cor-
respondence, sets or relations, and the number which are misin-

terpreted or misused. (Newspaper lhessalCfniki.. 19 Nov., 1982)
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Thus, the first serious attempt at innova.tion in primary educa-
tion was made as late as the beginning of the present decade.
In this process, the Mathematics curriculum was re-evaluated and
reorganized in as far as the content of the syllabus, as well as
its teaching method ms concerned. 69 It is, therefore, too
early to present an eiralua.tion of the iniw.'ation recently intro-
duced as it 13 still in the very first stages of its applica-
tion. It should be noted that in the short time of its applica-
tion: i. even if it has not cultivated a positive attitude in
children towards Mathematics, nevertheless, it has definitely
helped them overcome their fear and dislike of the sutnect but
also to derive some pleasure from working with it. 2. it has
created diverse feelings among parents, who, on the one hand,
see their children work on Mathematics with pleasure and on the
other, examining the mathematical syllabus and realising how
different it is from what they were taught, find it either very

n

"imma.thematical, " or too game-oriented or finally, too difficult
or easy according to their personal mathematical abilities. 3.
it has caused very different reactions on the teachers' part,
depending upon their age, training, socio-cultural background,
their general attitudes to education and their political views.
4. despite certain opposition it has evoked,90 overt or covert,
despite the mistakes in its application or the difficulties and
problems it has encountered, we might say that the innovation
has outlived its most difficult phase. It has penetrated the
primary school and has accomplished, even with considerable de-

lay, a change in the Mathematics curriculum.

Unfortunately, the history of the evolution of Greek primary
education91 does not allow for overt optimism for the future of
the innovation. The present, however, offers more prospects
than the past as well as a definite hope that a relapse to tra-

ditional, conservative educational systems should not be feared.
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Curriculum development in Mathematics.

Except for the already mentioned move knoT-m as '"New-Mathema.t-

ics," which was mainly content-oriented and took different forms

in "“.rious schools and countries other trends developed as well.

The Béhsviuurist approach to Mathematics was mostly successful
in the U.S.A. and it did not originate from Mathematics but from
educational psychology. Alternatively to the ‘“New Mathematics"
approach, which was content-oriented, the behaviourist proposal
reformed the learning and teaching methods. The theory this ap-
proach is based upon is that of stimulus and response; a stimu-
lus-response programme is created in order to set the learning
process going and the results of this process are observed as
changes of behaviour. The success of the learning process,
then, is verified by the relative change of behaviour it brings
about The main characteristic of this approach is that its
content is very well organized in tasks, it entails a low level
of abstraction and it provides the necessary means of control-
ling the pupils’ progress as well as the teacher's work. The
"New Mathematics" lent its content to the behaviourist approach
q.iite often. Even very complicated concepts were formulated as
parts of a behaviourist learning programme. The application
field of the behaviourist approach is mostly programmed into
learning and individual instruction schemes and it could be

claimed that an example of these schemes in the primary sector
in England is SMPAM

The Stroctoralist approach: Bruner's influence in the Mathemat-
ics curriculum derives from genetic epistemology but it relies
not only on psychology, but on Mathematics, too. The main
representative of this theory which refers to the process of
concept formation is Jerome Brimer who studied "the structures
of disciplines." (p. 107, G Howson et al., 1981).

Brimer (1960)93 ims that the imderstanding of the sut*ject's

structure could drive the child to the understanding of the ba-

sic concepts of a discipline. If a child conceives the fimda-
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mental relationship between the external stimulus and the driv-
ing force then he may tackle numerous concepts, which may appear
new, but in fact they are directly related to the known ones.
The child, that is, will comprehend the structure of a topic if
he may relate it to other topics. Conceiving the structure ac-
tually means being able to perceive the interrelation of things.
Bruner claims that there are several strong arguments in favour
of the study of the fundamental structure of the concept as a
teaching method. Thus, according to Bruner, 1. a topic becomes
more comprehensible if its basic structures are understood. 2.
the simpler the way a sutiject is presented, the easier the child
retains the details it includes. 3. the "transfer of knowledge"
can be achieved through the understanding of basic principles
and 1ideas. 4. the gap between "advanced" and "elementary"
knowledge can be bridged through constant re-examination of the

curriculum in the different stages of education. {IF, p. 39.)

Thus, Bruner maintains that if we are to plan the curriculum,
then we should have in mind that the content should be defined
in terms of the comprehension of the basic principles constitut-
ing the crux of the subject. The learning process will thus
proceed in a spiral way. The child, that is, having grasped the
basic principles of a sutiject, will continue enriching and fur-
thering it, since he will continuously encounter new concepts
directly related to the original one. Basic structures, formed
by little concepts become more elaborate with the continuous ad-
dition of new concepts. (Howson, 1981, pp. 107-108) The weak
point of this theory of spiral curriculum seems to be that it
devises modes to make those structures clear to children whose

cognitive structure is of a low level.

The Piagetian contribution to the shaping of Mathematics
curriculum. (The Formative approach)

Studying children's mathematical development, Piaget found that

by manipulating concrete material, the child abstracts concepts,

which, in turn, he internalizes and builds in schemata, of activ-
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ity. The study of the development of physical causality per-
suaded Piaget that there do not exist special attitudes in chil-
dren, so he concluded there are no "good" or "bad" pupils in
Mathematics, but rather "good" and "bad" instruction given to
them, very often, that 1is, the instruction supplied is not
adaptable to the children's cognitive level. Therefore, it is
not the concept itself that cannot be understood, but the lesson
through which it 1is being transmitted to the child. (Sohan,
Ifedgil, 1974)54

Piaget claims that children's 1inability to cope successfully
with some specific subjects may be due to the fact that the
child ms forced to pass too rapidly from the concrete to the
abstract, from the qualitative structure of the subject to the
quantitative. He also stresses the need for concrete operations
and for active learning; he suggests that if a child was left to
investigate a problem himself, it would be found that there ex-
ists a great similarity "between the principal operations em-
ployed by the child and the notions they (the teachers) attempt
to instil into him abstractly. " Thus, similarly to the struc-
turalist approach, it 1is very important to create appropriate
teaching situations if it is to present a problem to the child.
Piaget, very much like Bruner, maintains that children of the
same age have different abilities and they learn through differ-
ent learning processes which, however, conversely to what struc-
turalists believe, the curriculum subject will initiate rather
than determine. In Piagetian theory the principles that deter-
mine the content of the syllabus and the teaching methods are
based more on the structure of personal development than on the

structures of Mathematics.

The target of any curriculum planner should be to find such con-
tent and methods which will adequately provide for children's
cognitive abilities rather than promoting the emtiodiment of
mathematical structures. Piaget also stresses the need of
approaching subjects from an interdisciplinary point of view.
Howson (1983)95 f t h a t an application of this approach in

English primary education is the Nuffield Junior Mathematics
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Project which, however, is also influenced by the integrated ap-
proach of Mathematics teaching.

Many years ago in America an important contribution to the edu-
cation debate was Dewey. His contribution to the Mathematics
curriculum is the integrated approach. Dewey (1938)96 supports
the inter-marriage of science and philosophy in education, in an
attempt "to overcome the split between knowledge and action, be-
tween theory and practice, which now affects both education and
society so seriously and harmfully."97 Dewey, therefore,
favoured a "project" method according to which the barrier be-
tween different disciplines would be looser and each individual
child, through his own experience, would build up, enrich and

refresh his own body of knowledge.98

Thus, the division of learning into "subjects" 1is regarded as
appropriate if it is to help the child in the above process,
while, at the same time, it corresponds to his experiences and
intellectual development. According to this approach. Mathemat-
ics learning comes within a wider curriculum content and the
progression in Mathematics promotes progression in other cur-
riculum subjects as most of them depend upon Mathematics in or-
der to become understandable to pupils. This approach is quite
favourably accepted in an integrated day organization of the
classroom which is still quite popular in many educational areas

in England and elsewhere.

The choice of a specific approach for Mathematics teaching is
neither simple nor always free from constraints. Within a cen-
tralized system, in Greece, for example, the teacher has very
few, if any at all, chances to determine the programme she con-
siders appropriate for the particular class of the particular
area of the country in which she works. In this case, the deci-
sion for the suitable approach is entirely up to the Ministry of
Education, which almost always prescribes a uniform scheme for
every school of the country. All the class teacher is expected
to do is to choose the way of applying the predetermined ap-
proach in her classroom.99
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In a decentralized system, the system adopted by English
schools, the L.E.A. plays a major part in policy matters but the
headteacher of the school and the teachers determine the most
appropriate approach to be used, thus providing for the needs
and capabilities of the children. Moreover, the teacher may de-
cide the content of each year's syllabus as well as the parts of
the syllabus which will be suitable for every individual child.
Despite the advantages this system offers, a number of problems
is still created due to the variety of choice permitted Thus,
if free choice is not allowed in the consecutive stages of edu-
cation, many difficulties may arise when the child passes from
one school to another and from the primary to the secondary
stage of education. The actual realization of these problems
has formulated a demand for a "core curriculum" common to all
students of the same educational level, which will again allow
an amount of freedom - the question is how much - for teachers

and subseiquently, for children.
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A discussion of two individualized approaches to Mathe-
matics - Fife Mathematics Project and SMP.

As it has already been mentioned in the present chapter, the
trend developed in the 1960s was for the discontinuance of
streaming in primary education, which was officially established
by the Plowden Report. That move resulted in the adoption of
mixed ability classes, in a reorganization of classroom settings
and reconsideration of teaching and learning methods ani pro-
cesses. Thus, a change has been realized from 1970 onwards,
from the formal traditional class-teaching to the progressive
approaches of group and individualized instruction. The philos-
ophy of child centred education set the new aims and objectives
of primary education and prompted the planning of new schemes of

work.

In Mathematics the adoption of mixed-ability classes created a
numtier of problems mainly due to its sequential structure. The
linear nature of mathematical thinlzing advocated group teaching
as the only workable solution in Mathematics teaching, provided
the groups in a class were of at least of a roughly homogeneous
ability. In fact, experience has showi that individual instruc-
tion was a rather inapplicable theory in the case of Mathemat-
ics. In an effort to allow children the opportunity that child-
centred philosophy acknowledged them - namely, to be recognized
and treated as individuals - several individual projects were
designed, printed and distributed to schools favourably disposed
to individualization. Such schemes went through a period of
experimentation, and then their demand diminished either because
they were found to be inadequate in some way for the purposes
intended, or because they were used in parallel with another
scheme, mainly as supplementary material. Finally, the decline
in sales might have been due to the publication of several new
projects which advertised optimum efficiency in Mathematics
teaching and persuaded teachers that they were worth given the
chance to make observations and draw conclusions as to the
strorjg or weak points of the projects. Unfortimately, it so

happened that an evaluation of their curriculum was not always
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available V?hen sometimes it ms, the decision was not based
upon common intentions and purposes. With little evaluative ma-
terial available, it is difficult to assess the precise value of

'

"mlividual approaches," however, a brief description of two
only may serve the purpose of highlighting some of the advan-

tages and disad™mntages of card-based systems.

A brief description of two individual card based projects will
be attempted here, the Fife Mathema.tics Project - which ms ad-
dressed to older than primary school children, twelve to four-
teen year old, and was applied in Scotland - and SWP - which was
applied in primary schools in England. This reference to the
two approaches will not involve their evaluation but simply a
description of their aims and objectives, the difficulties they
encountered during their application, as well as their possible

effect on pupils.

This report was judged useful as an exploration of the material
and the field of application of individualization in Mathematics
and in order to compare, where possible, the difficulties or
findings of the present research with the corresponding English
systems. As far as evaluation is concerned, only one has been
conducted for the Fife Mathematics Project by Douglas Crawford
(1975), while no official appraisal has been reported of SVMP up
to the completion of this study.

The Fi/e Aéthem tics Project focused attention on the teaching
method rather than the content of the syllabus. It could be
thus claimed that it is based on the formative approach to the
curriculum. Its teaching method involves class instruction and
project work. In the latter, the pupils work either as individ-
uvals or in pairs. The teaching material for the first year con-
sists of nineteen Mathematics Workcard Booklets with associated
worksheets and equipment.180 The booklets follow a pattern of
increasing difficulty and each of them develops a certain topic
through eight workcards, which are not necessarily based on the
syllabus prescribed for that age range. The purpose of the

Fife's experiment, as outlined by Guiles is:
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1. to see howmixed-ability classes at the first-year level
react to a relatively free classroom situation in which each in-
dividual has considerable freedom to choose what he will work at
andwhom he will work with.

2. to see howthe experimental method of working affects the
understanding, knowledge and behaviour of the children involved.
3 tofind out the difficulties of working in this manner and
to try out imys of getting roimd them.

4. to give teachers and everyone interested an opportunity to
see this kind of work in progress so that they can make their
decisions about it. (Crawford, 1975, p. 9)

The project $hs applied in a pilot form in one school starting
in February 1970. At the end of the school year, it was judged
worthwhile to expand the application of the project into a
greater numtier of schools. Thus, in 1971 the programme w.s in-
troduced into nineteen schools and in 1974, thirteen of the

original nineteen schools were still using it.

In his effort to evaluate the project, Crawford collected infor-
mation about its design and aims from its organizer, about the
pupils' reactions from their teachers and about the teachers'
opinions from «questionnaires he distributed among them. The
pupils' achievement was not easily assessed because of the var-
ied progress that children exhibited through the project's mate-
rial, a fact that rendered difficult the interpretation of the
pupils' tests. It could be argued, therefore, that the pro-
ject's eira.llation was limited to the way in which children
learned and ignored the mathematical content that had been

learned.

According to the teachers' opinions, as they are reported in
Crawford's book, several general conelusions about the project's
applicability, as well as it advantages and disadvantages could
be drawn. Thus, the points that teachers stress in the

iqi.iestionnaires are;



1. It is difficult "to keep track of the pupils' work " (p.
101) If the class is large, then the lesson must be very well
organized, so that it yields advantages for the pupils.

2. At the beginning the pupils were enthusiastic and interested
in the project work, attracted by its nei-mess, nevertheless,

when the novelty faded, their fervour dropped considerably.

3. The provision of materials is not adequate.
4. It is "time-consuming" (p. 110) because it involves a lot of
movement on the children's part; besides, children are usually

obliged to wait a long time for the teacher to answer their
questions and at times they resort to practical methods to re-
solve their problems. This makes the application of the pro-
gramme problematic in schools which follow a strict timetable,
since it requires at least two consecutive teaching sessions,
(p. II1)

5. The project is very flexible, its material can be used in a
number of mys and the topics are so arranged as to be tackled
in any order the pupils finds suitable or the teacher suggests.
6. The pupils enjoyed working with the cards, the bright ones
were able to proceed as fast as they liked,but even the poor
ones gained satisfaction from the cardwork.

7. Certainly a lot of noise TBS created in the classroom, but

most of it was purposeful.

8. The necessary completion of the whole syllabus is not within
the project's targets andthis, of course, adds to its
flexibility. In case, however, that a definite curriculum con-

tent had to be covered, thenits flexibility wouldbe consider-
ably limited. Perhaps, this is why most teachers consider the
programme a " complement to syllabus work, as a form of mathe-
matical enrichment, in fact," (p. 100) and suggest the parallel

use of class-teaching from time to time.

Finally, Crawford, expressing hisown viewpoint, states that
pupils seemed rather satisfied withthe content ofthe project,

(p. 139) although some very bright pupils in a school complained
that the suggested work was far too easy and the use of concrete
apparatus was over-emphasized. Healso noted that there were

several difficulties concerning the pupils' assessment, their
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progress and the time devoted to each individual. In conclu-
sion, he concedes that the project is too dema.ndinig on teachers

who are not used to such novel approaches.

then we turn to a discussion of SW. it should be mentioned that
the first two units of SUP is the result of a group of teachers'
work, who, challenged by the changes which had been realized in
primary education and the difficulties they had been encounter-
ing in order to cope with the new systems decided to hold a
conference, at Easter 1972, to discuss their problems and commu-
nicate their ideas and recommendations. At that conference,
they admitted that the "major problems facing schools teaching
7-13 year old children were identified as a lack of Mathematics
specialists, a poor structure and progression in many Mathemat-
ics schemes, a lack of practical work, poorly organized materi-
als difficult to use in the classroom and an excessively high
reading level in Mathematics material. There was, therefore,
need for a new, structured, up-to-date Mathematics course for
the middle years. It should be more relevant, interesting,
mathematically sound, readable and attractive."”01

The objectives set at that conference defined that "the 7-13
course should weave together the following four essential ideas:
enjoyment and interest, mathematical ideas and skills, relevance
to the life of the pupils, integration with other subjects.

SMP is a card based system with the intent to make Mathematics
understandable and enjoyable to pupils of different abilities
and different social backgrounds, to promote group and individ-
ual work and occasionally encourage class-teaching, to develop
pupils' intention in discovery work, to facilitate Ilearning

through the use of concrete apparatus.

The main characteristics of the SMP is that "the curriculum
follows a course representing the best of what most schools are
now teaching." (teacher's handbook, preface) and could be
completed in any order. It is very flexible allowing for i&any
different forms of organization (class and group teaching and

individual work) and it includes continuous pupils' assessment.
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A first circulated in 1977, it was enthusiastically accepted
and used by teachers, but in the 1980s a period of decline
followed. Recently, however, it has been revised and it is now
often seen as valuable supplementary material to a main core

Ilathematics scheme.

TInfortiuia.tely, no systematic evaluation of the project has ever
been attempted. It would have been most helpful if some
information was available about the teachers' opinions, pupils'
reactions and the experience of the original teachers' group
responsible for the introduction of SHE to have been re-
ported. 103 This would have facilitated a discussion on the
problems, the objective difficulties or profits deriving from
the project's application. Furthermore, SMP could be compared
with any other similar card-based, individualized project so
that tentative conclusions could be drawn. Thus, a new indi-
vidualized programme could be planned, which might enjoy the
teachers' full support as the most profitable and least problem-
atic scheme of work. All we could put forward then, as a sort
of evaluation is the personal opinion formed by the careful ob-
servation of the programme's application in very few English
schools (three or four) and the discussion withthe teachers who
applied it. But these views may not be representative of all
teachers who have implemented the project and they could never
be generalized. A further discussion of its application, the
present concern of the study, makes comments and suggestions for
its use in primary schoolsin Greece; some of the findings may

also be applicable to other primary schools.
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CHAPTER III

Design and Organization of the Study



At the hegimiing of this research the most prevailing projects
for the teaching of Mathematics in English primary schools
were investigated. This investigation aimed at selecting the
most appropriate method for conducting a study in the Greek
elementary school. During my teaching practice as a student in
the P.G.C.E. course, at Northampton, [ became acgi.iainted with
several of the current projects on Mathematics teaching. That
Tfas a valuable experience when the qiiestion of the project se-

lection arose.

The selection of the project.

a. The reasons that dictated the choice of the particu-

lar project.

i At the time the research was decided upon new books on
Mathematics, illustrated and attractive in format, were being

used in Greek primary schools.

1i. Although one of the aims of these new books was to persuade
the teachers to try a different approach from the traditional
one, the majority of the teachers followed the formal approach.
No apparatus %ms used in most cases and direct teaching with
very little participation from the pupils as well as class in-
stead of group or individualized approaches were the routine

teaching styles.

iii. The classrooms and the organization of teaching,in gen-
eral, did not allow children to move freely during the lesson,
nor were they given the opportunity to be engaged in group or

paired activities.
iv. According to the ministerial permission granted for the re-

search, the children's involvement in the suggested English

project TIas not to disturb the course of their lessons on
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liathema.tic 3. Therefore the English approach had to be applied
alongside that of the Greek system.

v. The research would be applied in more than one school situ-
ated in different areas of the to"m. Thus, both appropriate
and necessary apparatus and children's working materials would

be provided for all the schools.

Taking all these factors into account it i©hs imperative that
the project to be chosen should be radically different from the
Greek one, give another dimension to the teaching of ha.themat-
ics and perhaps be preferable to the pupils' manual. Thus, we
excluded those English projects which made use of books, quite
often less impressive than the Greek ones, as well as those
which proved to be very good but implemented a great deal of
very expensive apparatus. Furthermore, at the time when the
research HSS being decided, a general enthusiasm for more indi-
vidualized approaches and a tendency towards a card-based pro-
ject on the teaching of Mathematics, namely SMP" prevailed in

England.

During my teaching practice experience, I vms given the chance
to get acquainted with the SMP project and was alerted to its

integral advantages.

b. Some specific characteristics in relation to SHP.

The School Mathematics Project;

i. does not wuse books, but employs cards which are very
attractive and illustrated with characters® familiar to the

pupils.

ii. 1is specifically suitable for mixed ability classes. It al-
lows for both the very bright pupils who have the chance to
work at their owi pace and for the weaker ones who could make
use of the easier cards and proceed according to their doh

achievement level.



iii. enables pupils to benefit from the experience of their
schoolmates who have already completed satisfactorily the same
cards and thus are able to pass this knowledge on to the other

children through discussion.

IV. offers satisfaction to all pupils as the brightest ones do
not get bored by having to wait for the others to catch up and
the less able ones are far less frustrated as they do not have

to measure their progress against the rest of the class.

V. IS concerned as much with the way in which pupils learn, as
with what exactly they learn. Mathematics is muchmore than a
body of knowledge. It is a m.yof thinking. This attitude of
mind lasts long after the actual facts have been forgotten. So
it IS often the process and not the content itself that must be

emphasized.

vi. eiguips pupils with a sense of responsibility; it is up to
them to decide the topic and the number of cards that they will

complete in a school hour.

vii. reinforces pupils' self-confidence by giving them the op-
portunity to move freely in the classroom, while it introduces

them to the idea, of co-operative work.

viii. helps children to wunderstand the various mathematical
concepts by using concrete examples through the use of mathe-
matical apparatus. Alternatively, when pupils use the Greek
manual, they deal with nothing but abstract material. There-
fore, if the children are to cope with the latter approach,
they need to possess a high ability level in order to interpret
the presented information and respond to the questions given

accordingly.

IX. teaches pupils how to explore, thus furnishing them with

an important skill if they are to appreciate the significance



of more formal Hethematics they will be confronted with during

later stages of their schooling.

X.  helps pupils grasp mathematical concepts by using their in-
tuitive thiiLking and then, once the concepts are understood,

they are given practical work to consolidate them.

For all the afore-mentioned reasons SHE was envisaged as the
most suitable approach amongst others considered and as the
most appropriate project for the conditions under which the re-

search would take place.

The Greek version of the cards.

One of the first problems we had to deal with was that of the
adaptation of the cards into Greek and their subseqp.ient produc-
tion. The difficulties encountered were of both a technical

and functional nature.

a. Difficulties associated with technical reasons.

The main concern was to produce the Greek version of the SUP
cards as similar to the English version as possible. Tifo pos-

sibilities were feasible:

i. To produce absolutely new cards, made of exactly the same

material and keeping the format of the original English ones.

ii. To make use of the original SUP cards, after adapting them

so as to serve the Greek school needs.

Important factors pertaining to the production of the cards
were the cost involved as well as the technical perfection re-
iguired so that the quality of the original cards could be

retained.



Although at the beginning the first alternative seemed prefer-
able, on second thoughts it proved impracticable because of the

reasons mentioned below:

i. For the production of the cards we needed the same iqualitv
card-board of the model card. A small market research, how-
ever, proved that the same quality card-board, if attainable at

all, would raise the cost of the production extremely high.

1i. The t]q)e-setting in Greek and the card illustration in two
colours, black and red, were certainly attainable but it would
take a lot of time, on the one hand, and the cost would be
high, on the other, due to the limited number of the copies

needed.

ill. Had the cards been entrusted to a printer to produce,
there would have been no means of controlling the production.
Therefore, the card quality might be appropriate but the pro-
duction would take too long, so that the research might not be-

gin on time.

Bearing all the above in mind, it became qi.iite obvious that in
order to achieve for the Greek version of the cards the quality
and appearance level of the model cards would be a hard task.
In any case, the total cost of the production would apparently
be very high and the time needed for its completion could not

be directly controlled.

Having rejected the first possibility the second one "“ms exam-
ined very carefully. The idea to wuse the original SMP cards
after replacing the English text by the eiquivalent Greek one

seemed like a good solution.
To accomplish this, different approaches were tried out:
1. The English text was covered with white paper on which the

Greek text ims written in handwriting. Although the intention

had been to give the children the impression of something natu-



ral and familiar, the result ims unacceptable. The handwriting
was certainly not so formal and it m.s nearer to the children's
own writing. At the same time, however, it was very much off-

hand and times not readable.

ii. The English text ifas covered with strips of white paper on
which the appropriate Greek text had been typed. The result
was again not «quite satisfactory. The typrewriting was very
different from that of the SUP card letter-characters and the
strips on the cards were a poor substitute of the original

text.

iii The Greek text ims written with LETFIASET. An effort had
been made to find the same characters as those used on SMP
cards. Then photostated copies of the text were made on a par-
ticular smooth, greyish, quite thick paper. Of course, the
quality and colour of the paper were selected with the original
card alimys in mind. The SMP card ims of a smooth surface also
and the grey colour, being so clearly distinct, was preferred
over the white because numerous trials proved tha.t the same
white of the model could not be achieved. Finally, the strips
used had to coincide with the exact length and width of the

text of each one of the cards.

The latter approach was considered as the one yielding the best
aesthetic results. The appearance of the card ims sufficiently
good, it might actually be taken for the actual model by some-

body who did not know the origine.l English version.

Nevertheless, the pleasant aesthetic effect was not the only
factor weighing for the adoption of the chosen procedure. The
fact that the time duration of the production could be entirely
controlled and also that the cost, although still very high,
was considerably lower than it would have been in the case of

commercial production were decisive reasons too.



Functional difficulties.

Having decided upon the form of the Greek version of the cards,
the question of the lumber of the cards to be produced arose.
According to the study design, during the pre-pilot study the
children would use appropriate worksheets rather than cards.
For the pilot study, the children of one class would form four
groups and make use of the SMP cards. For the purposes of the
main study, the children of three second classes, in three dif-
ferent schools would employ the cards in exactly the same ifsy
as the children in the pilot study, unless, of course, the re-
sults of the pilot study dictated a different approach for the

main study.

With the above facts in mind, it became obvious that no matter
whether the children were divided in groups or not, the cards
of one box only would be insufficient for the whole class,
considering that they would work on them simultaneously. The
problem would become even more acute if the children were actu-
ally divided into groups. It would then become imperative for
each group to have their ovm box of cards, so that a lot of un-
necessary and time-consiming moving to and fro could be
avoided. Even if the children of each group started off from a
different topic and did not work at the same pace, it would
certainly happen that two or even three children would demand

the same cards at the same time.

Finally, the children, either out of enthusiasm for the project
or competition among them might ask to take some of the cards
home. In this case, if there were only one box of cards avail-
able, this opportunity would be lost to the children. In any
case, we would risk to either lose some of the cards or have
them forgotten and left at home, and in either case our work at

school would be extremely difficult.

It was, therefore, decided to have four series of cards pre-
pared for each of the three classes. The q?.iestion arose

whether four series of the original SMP cards should be ac-



quired and used or photostated copies should be wused instead.
Even if the children were divided in groups and each one of
them used a box of its own we still ran the risk of facing mis-
understandings and «quarrels, in case some of the gnoups hap-
pened to work from the photocopies and others from the original

«cards which were unloubtedly more picpular.

In the end it was decided to use four series of the original
SHE cards for the pilot study. They would be completed with the
cards of sections 2 and 3 later «n so tha.t they could serve
the main study purposes along with eight additional complete
series of «cards. The prospect, however, of using photocopies to

cover the main study needs was also considered.

Reasons for the choice of seven-eight year® old chil-

dren for the purposes of the study.

For the purposes of the research it ims decided that the second
box of the SHE cards (the orange box) should be used with a
sec«nd class of the Greek primary school.

The «choice of the second class in preference to the first or
alternatively one of the older classes was dictated by a number

of reasons.

1. The first box of SUP is addressed to 7* year old children.
The children in Greece first go to primary school at the age of
6, so the content of the first box should be suitable for sec-

ond class children.

11. The SHE cards sometimes employ a long and difficult text
that the pupil has to read in order to answer the questions or
to solve the problems. It 1is, therefore, assimed that if a
child is to use the cards, he should be able to read fluently,
otherwise he would have difficulties in understanding the text.
In England the statutory age of admission is five and there-
fore, children have two years of schooling before starting to

use the SUP «cards. In Greece nursery provision is not compul-



30ry and children are taught neither to read nor write at nurs-
ery schools. Now as far as Mathematics is concerned, only dur-
ing the last two or three years some basic mathematical con-
cepts have been introduced through the use of appropriate ac-
tivities. Consequently, children do not know how to read and
write when they first go to primary school, thus the first
class pupils were excluded from this research. Furthermore,
even in an English school, SW is unlikely to be applied in a
class, unless the children have already been introduced to the
basic mathematical concepts through the use of another method

usually designed by the school itself.

iii In the first class of a Greek school the whole of the
first term is consumed with children's efforts to adjust them-
selves to their new environment and to come to terms with the
rules and obligations of school life. So even if the previous
reason (ii) had not existed, a whole term would have been

wa.sted for the children to adjust to school life.

iv. If one of the older classes was chosen instead of the sec-
ond class, the children would then have had to use the box of
cards corresponding to their age which, of course, could not
have been the first one (orange box). In each box, however,
the knowledge of certain concepts, s”rmbols and expressions used
in previous boxes is taken for granted. Each box, therefore,
comes in succession to the previous one, while preparing the
ground for the content of the next one. It was also the struc-
ture of the project, therefore, that dictated the wuse of the
first box of SVE and thus determined that the second class
should be the field of application.”

v. It may be argued that the children at an early age (seven-
eight) are more receptive, more open to accepting changes and

to cooperating in new teaching approaches.

Although they have been conditioned to the school environment
and they have adapted their behaviour to its regulations and

demands, nevertheless, they have not fully identified them-



selves with it and are open to new ideas. Liveliness, enthu-
siasm and independence are characteristics of their age, but
they get easily tired of an activity that lasts long or is re-
peated too often. It is natural then tha.t the traditional way
of Mathematics teaching is sometimes boring and lacking in in-
terest for these children and, therefore, the idea of a change

excites them.

vi. The older children having experienced the particular educa-
tional system for over two years have presumably almost identi-
fied the various subjects with the corresponding teaching meth-
ods currently in use. The existing teaching scheme eventually
becomes the only possibility and the lesson is identified with
the particular approach which is applied with little or no
change throughout their years at primary school. Thus, the
older children gradually adapt to the system and become more
practical and possibly less imaginative Any change that
threatens the established patterns shakes their sense of sta-
bility and self-confidence.5

The aims of the study.

The main purpose of the research was to examine the possibil-
ity of using an individualized approach in the teaching of

Mathematics in Greek primary schools.

The children's ability to adjust themselves to the new method
and their subsequent progress in Mathematics alone would not
influence the decision of its introduction to the Greek school.
Their behaviour and reaction to the programme would be of eiqual
importance. Therefore, their participation in the lesson,
their enthusiasm or work satisfaction, their 1initiative and
spirit of cooperation would coimt as much as their progress in

Mathematics.

Another purpose of the research ims certainly to assess the two

different methods of Mathematics teaching. On the one hand.
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the method in practice for years was based solely on text
books. Little or no use of apparatus was made and no consider-

ation was taken what so ever of the individualized needs of the

pupils. It was the product of a strictly fixed curriculum and
centralized educational system. The SIIP, on the other hand,
was a highly individualized method. It relied on the use of

cards and apparatus and attempted to supply children with basic
mathematical concepts and skills allowing them to work at their

oim pace and ability level.

k further aim of the research was to examine the differences in
mathematical performance between boys and girls as well as the
“mrious competence levels achieved by the three experimental

groups of the main study.

The population from which the sample was drawn.

The research was designed in three stages; the pre-pilot, the
pilot and the main-study. The target population involved sec-
ond class pupils of Greek primary schools. The sample was se-

lected among primary schools of greater Thessaloniki.

The total numtier of the prima.ry school children in Greece in
198:3, the year when the research started was 880,75:3. The
total number of the second class children was 148,044. The
corresponding numbers in the city of Thessaloniki at the time
were :

Primary school children: 71,661

Children attending the second class: 12,210

The sex distribution of the above numbers was:

a. In the Elementary schools of Thessaloniki:

Boys: 36,783.

Girls: 34,878.

b. The total number of the second class pupils:

Boys: 76,365.

Girls: 71,679.

c. The number of the second class pupils in Thessaloniki:
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Boys: 6..304
Girls: 5,906

The sample

The sample ims small in all three stages of the study and was
selected by the researcher for the first two stages, pre-pi-
lot and pilot, whereas the L.E.A. suggested the schools of the
main study. The nature and aims of this t-T%e of study certainly
demanded a larger sample, nevertheless the circumstances under

which the investigation was conducted gave no alternatives.

The main reasons which dictated the particular size of the sam-

ple are outlined below:

a. This particular project was suggested by an individual re-
searcher and not, as it is usuelly the case, by a formal re-
search group normally formed and appointed by the Ministry of

Education.

b. Being the task of one person only and not of a team of
teachers-researchers, the research lacked the versatility of

group work.

Thus the sample used was eventually made up of:

a. six children of the experimental school, readily available

and willing to cooperate at the pre-pilot stage of the study.

b. twenty four children, a whole second <class in a state
school selected from several proposed schools in the same area

and served the needs of the pilot study.
c. fifty seven children of three schools, in three different

areas of the town were selected by the L.E.A. to serve the pur-

poses of the main study.”
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Organization of the study.

It was decided that the research should be conducted in three

stages; the pre-pilot, the pilot and the main study.

a. The pre-pilot study was carried out with the help of six
children only in one of the two experimental schools of the
toim and ifas extended over a period of three weeks. The SWP
cards were not used in the pre-pilot study. The children were
taught some selected topics extracted from their oim syllabus

through the use of worksheets.

The purpose of the pre-pilot study was to test the new teaching
approach and also get some indications of the pupils' reaction
to it. Having assessed the findings of the pre-pilot study we
proceeded to the pilot study.

b. The pilot study was conducted with a class of twenty four
children in the 11th state school of Thessaloniki for a whole
school term (twelve weeks). The first section of the SMP cards
served the project's needs. The pupils were divided into four
groups according to their ability in Mathematics. They were
given a test based on the syllabus they had been taught before
the application of the project and at the end of the term they
were given another test on the material covered by their own
books.

The pilot study was a small-scale model of the proposed main
research project and it included a few mathematical topics
only. Nevertheless, the results of its application indicated

certain changes later adopted in the main study.
c. The main study was applied in three schools suggested by

the L.E.A. and were so chosen as to represent the middle class,

in the toim centre, the working class and travellers' children.
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in a suburban area and a mixed population in a rural area (a

small village not very far from the toi-m).

The study was extended over the whole year 1985-1986. The same
procedure %ms followed in all three schools with the exception
of the school in the suburban area which presented some pecu-

liarities. &

Assessment tests based on the SUP original ones were given to
the children on completion of the relative sections. Addition-
ally, during the year, the children were given tests on the
syllabus they had been taught both through the Greek teaching
system and the use of the SWE cards. 9

At the end of the year, questionnaires were distributed to the
pupils, parents and teachers involved in the study in order to
sample their opinions and to ascertain their feelings about the

newly introduced Mathematics project.
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PRE-PILOT STUDY

The pre-pilot stuly was considered essential for the purposes
of the research, since it would serve as a small scale model of
the project, only with the participation of a few pupils. It
would allow us to consider the necessary changes and im-
provements to be made before deciding upon the time, money, re-
sources and personal involvement required in order to carry out
the main study. It “ms regarded as a useful indicator of both
pupils and teachers' reactions to the suggested project, as
well as the possible alterations of the approach needed. In-
troducing the new approach would provide opportunities to ob-
serve the behaviour of the pupils, their difficulties with the
apparatus and their wunderstanding of mathematical concepts.
The children's enthusiasm or caution, the comments they made,
their success or failure to understand and to follow up the no-
tions included in the teaching material would be exhibited dur-
ing this period. It could, finally, alert us to some of the
problems likely to occur during the main study, thus offering a

*T-ialitative evaluation of the new mathematical approach.

The selection of the pre-pilot sample.

According to the study design, it was intended that the sample,
as well as the period of time each of the next stages would
last, would increase. It wtas, therefore, decided at this stage
to work with a very small sample for a short time. Thus a
small group of six second-grade pupils of the experimental

school served the purposes of the pre-pilot study.

At the beginning, it seemed like a reasonable idea to find six
second-grade children of the researcher's acqi.iaintance and con-
duct the pre-pilot study in an at-home situation. The children
could gather at the researcher's house twice a week and be
taught Mathematics from the worksheets specially prepared for
this stage of the study. However, at the prospect that this
initial suggestion might induce a number of difficulties, other

volunteers were sought. An attempt was made to find a small
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group of pupils either in the class of a teacher who would not
object to having her programme disrupted for three weeks or
more, or in a school where the principal would be willing to
support the research. Thus, eventually, the one-class experi-

mental school “&s chosen to serve the pre-pilot study needs.

The selection of the sample was dictated by the needs of the
study but also the limitations anl the obligations of the for-

mal procedures to be observed in the course of the research.

In order to apply the study to a school a ministerial permis-
sion and the L.E.A. *s agreement had to be granted. An applica-
tion for the pilot study school had already been submitted to
the Ministry of Education. While expecting the Ministerial
permission, though and quite pressed by time (the school year
1983-84 had already started) it was decided to proceed with the
pre-pilot study taking advantage of the available sample.

The population fro* which the sample was drawn

The pupils of the experimental school were all randomly se-

lected. The procedure followed every year in order to select
the pupils of the first grade is somewhat imusua.l. Interested
parents write formal applications to the school. A drawing of

lots, where parents may be present, follows and the children
that are drawn are allocated to the first classes of the
different schools. The pupils who are thus selected for the
first class come from different areas of the city and not only

from the one where the school is situated.

It is generally believed that the experimental school offers
schooling of higher standards. This implies that the parents
who take the trouble to bring their children to this school, no
matter how far away they may live, are very sensitive about
their children's education, and try to help them in any possi-
ble TTay. Thus, one could presume that the social background of

the average pupil of the experimental school is rather better
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than that of other pupils. If we accept that the social back-
ground affects to some degree pupils' cognitive development and
educational progress it is then probable that the pupils of the
experimental school come to school better prepared to start
this new important phase of their lives than many other chil-

dren in the to™m schools.

The reasons why the particular school was selected.

The one class experimental school of Thessaloniki chosen as
appropriate for the pre-pilot study. The reasons for the par-

ticular choice were:

a. The school was attached to the Teachers' College and it was
to this school that the students of the college were assigned

for their teaching practice.

By the time this first stage of the research was to be carried
out, I had been appointed as the Mathematics specialist at the
Teachers' College. The experimental school and the Teachers'
College shared the same plai“ground. The fact that school and
college were in such close proximity certainly added flexibil-
ity to my own programme. That is, it made it easy for me to
visit the primary school, even during a break between two ses-

sions at the Teachers' College.

b. The experimental character of the school implied that it
would be more open to changes in its curriculum and teaching

methods, more progressive, that is, than most schools in toxm.

c. The teachers were expected to be better qualified and more
irmovative than other teachers in the non-experimental state
schools. The fact that very often the students of the Teach-
ers’ College attended their classes or practised 1in their
classrooms normally affected them in adopting a more progres-

sive form of organisation.



d. The pupils were familiar with more flexible teaching meth-
ods so they would supposedly accept an individualized approach

in Mathematics more readily.

e. There were only six pupils in the second grade, an ideal
number for the pre-pilot study. In an "ordinary" I'- school the
individualized project could be applied to a group of six chil-
dren while the rest of the class would continue with their
Mathematics manual. Of course, such an arrangement could be
disappointing for the pupils who would be excluded from the new
progect, apart from posing problems to the experimental group

who might become retarded in their normal curriculum demands.

f. It was expected that the teacher of the experimental school
would be more co-operative than teachers in other schools. The
presence in the classroom of another teacher who would occupy
all the pupils of one class for a teaching session, leaving
only the pupils of the other three classes to him, would help
rather than inconvenience him. Furthermore, it would be bene-
ficial for the pupils as they would have more of their

teacher's help and attention.

The preliminary visits to the chosen class.

After the school and the class were chosen, some preliminary
visits were considered necessary in order to explain the aims
anil content of the study to the teacher of the class and ar-
range the circumstances under which the study expected to
take place. Moreover, the visits gave the researcher the
chance to contact the children who would participate in the re-
search and familiarize them with the teaching method to be fol-
lowed. The teaching hours and days, as well as the concepts to

be taught were also decided.

During the preliminary visits it was discovered that the pupils
had gust been taught fractions from their manuals. Their

teacher, however, judged that the topic had not been completely



comprehended by the children, who, moreover, fom'id some con-
cepts particularly difficult. Nevertheless, under the pressure
of the syllabus he was obliged to proceed, he had no extra
time, that is, to scrutinize the particular unit. Fractions
then Tlas a suitable subject to be taught using the new ap-
proach. Thus, not only the children would benefit from the re-
vision, but the effectiveness of the method could be tested as
well. Since the children would have the experience of being
taught the same subject through two different teaching methods,
their reactions would offer grounds for comments and conclu-

sions.

It "as eventually decided that fractions would be taught for
three and not for two hours a week as it had originally been
planned.  The unit on Time was to be prepared to follow the
teaching of fractions in case the continuation of the research

for three weeks ws feasible.

The procedure followed during the study.

Having decided that the topic to be developed was fractions,
one week only was left to prepare the necessary teaching mate-
rial. It had already been decided that the pre-pilot study
would be taught through worksheets and not through the original
SMP cards. Since the time available for the preparation of the
teachiiig material was extremely limited it was decided to em
ploy the use of worksheets on the particular sutnect from vari-
ous Greek and foreign books. The content would, of course, be

translated and revised if necessary.

The application of the study (syllabus, material and
teaching method).

The pre-pilot study was eventually applied for a total of three

weeks and for three hours weekly, on Monday, Ti.iesday and Thurs-

day. The first two weeks were devoted to the teaching of frac-
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lions and the last week, during which continuation and consoli-
dation of fractions had been intended, to the topic of time.
Ttie teaching was carried out in the same classroom the children
used daily, the children of the three other classes being
taught by their teacher at the same time.l® The arrangement of
the desks was such as to form three different groups. No
rearrangement was necessary, since the researcher was able to

sit among and work along with the sample group.

The teaching procedure m.s designed as if the children were to
be taught the relative concepts for the first time. That is,
it was not taken for granted that the children had already been
introduced to the subject so thatthe research would attempt to
continue with a deeper examination of the already taught con-
cepts. A fresh start was made which covered the book syllabus

plus some additional material.

The teaching strategy involved the use of every day objects and
exploited real life activities in an effort to facilitate the
pupils to figure out mathematical notions and acquire
mathematical skills. All the pupils were engaged in all the
proposed activities and were free to take as many worksheets as
they felt competent to fill in. Thus each child's \?arying

skills and competence level was taken into consideration.

Decisions derived from the pre-pilot study.

The object of the pre-pilot study not to test the SWVE it-
self as teaching material but as a teaching procedure. The de-
cision to continue the research would be based on the pre-pilot

study findings.

At the end of the pre-pilot study, we were in a position to
claim that the children's reactions were positive. They obvi-
ously engoyed being taught Mathematics in this way, they took

the lesson for a game. They all wished the research to con-
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tinue and pleaded with their teacher to apply the same approach

in their routine Mathematics lessons.

The children's reactions to the research encouraged us to pro-
ceed with the pilot study bearing,however, in mind that the
conditions under which the pre-pilot study was carried out were
almost ideal”J and we should not expect to encounter the same

working conditions for the pilot study,too.
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PILOT STUDY

On the 18th of August, 1983, an application was submitted to
the Ministry of Education (Research Centre of Secondary Educa-
tion), asking for permission to teach Mathematics through the
SUP method in the second class of a primary school of Thessa-
loniki, preferably the 11th school.

My wish to carry out the research over a two term period xIas
included in the application. On 3rd November, 1983, the Min-
istry approved my request to carry out the research and ap-
pointed the 11th primary school for the purpose. The research

Tfas to be conducted under the following conditions;

I. It would last for the whole second term and occupy the
children for two of the four hours allotted to Mathematics.
2. Under no circumstances should the research disrupt the

school routine.
On 9th January, 1984, the document in question was signed by

the Ministry of Education, so the research started in the mid-
dle of January 1984.

The design of the pilot study.
Having acqi.iired the necessary permission and because the second
term had already started the immediate application of the study

ims considered imperative.

It was decided to divide the pupils into four groups so that

each group could start on a different topic.

Four series of the first section of the SMP original cards were

prepared to serve the needs of the project.
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The necessary apparatus %ms secured and four preliminary visits
to the school were programmed. These visits aimed at acquaint-
ing the researcher with the working conditions, the teaching
staff and the second class children and teacher who was to take
part in the research. A common test on Mathematical material
taught up to that time would be given to both second classes of
the school at the very beginning. After the completion of the
pilot study both classes were to take another common test on
the material they had covered regardless of the SMP method and
terminology. In addition, the class that had participated in
the research would take the SMP test on the first section.
Also, on completion of the research, the children involved in
the research and their parents would be asked to answer pre-

pared iquestionnaires.

A meeting was planned with both second class teachers in order
to familiarize them with the SVE objectives, to hear their per-
sonal views on the function and efficiency of the system and to
discuss the possibility of adapting the SMP approach to the

Greek primary school.

Preparing the cards.

It TIAs decided for the pilot study to employ only the cards of
the first section. The procedure of preparing and producing
the Greek version of the SWMP cardshas already been de-
scribed. 14 Although all 171 cards of section 1 had been pre-
pared, not all of them were used for the reasonsmentioned be-

low:

a The cards from 1-7 to 1-40 that deal with addition were ex-
cluded. These cards use multibased approaches (Base 3, 4), so
it judged that they would rather confuse the children who
had already got used to the denary system; besides the multi-
based approach was not included in the second class syllabus.15
Therefore, it i-ms decided that concerning the addition only the

exercises based on the denary system would be used.15
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b. The cards 1-40 to 1-50 were also exempted, because the ex-
ercises included in these cards made use of four-digit numbers.
Again according to the Greek syllabus for the second class the
children are taught to operate with numbers up to the first-
hundred. Since they were containing facts with hundreds and

thousands, these cards were excluded from the study.

c. The cards 1-37* up to 1-40* were excluded as containing

four-digit integral numbers.

Thus the box was presented to the children with 123 [171-
(34+10+4)] instead of the 171 cards of its English version.1?

The cards were protected by transparent, plastic cases arid
placed in four open-topped, plastic boxes, one for each one of

the series.

Preliminary visits to the school.

Four preliminary visits to the school were sought so that the
researcher might become familiar with the school, the Princi-
pal, the teaching staff and of course the children and teacher
of the second class and explain to them all what the purpose of

the study was and what it “ms to implement.

Durirg these visits the Principal appeared very imierstanding
and obliging. He promised to arrange for the research to be ap-
plied in the class of the teacher who held modern educational
attitudes and was thus likely to foster an innovative approach.
Also, he did not fail to mention the unsuitability of the
building and other facilities of the school, a fact that cer-

tainly did not favour conducting that tA%e of research.

By contrast the teachug staff appeared rather reserved arid re-

luctant to get involved in the new project. They did not seem

104



to understand the implications of the new project, what was be-

ing requested and also the possible benefits tha.t might result.

Tlie class teacher was open in attitude and she became very co-
operative as soon as she assured that she would not share
any of the responsibility for the research work. She warned
the researcher that the children were very naughty, their abil-
ity level*G was- around the average and she expressed her doubts

about the children' suitability as a sample.

In the course of these wvisits, in one of their routine
Mathematics lessons, it became apparent that the children were
rather fidgety and noisy, some of them did not join in the les-
son at all, while others tried to monopolize the conversation

or their teacher's attention in any way they could.

The lay out of the classroom unsuitable for conducting the
particular teachiig method. At the back of the classroom there
was a free space which proved quite convenient, because there,
after rearrargirg the desks, we could place the cards and the
apparatus during the lessons. In addition, there HSS a cup-
board where the material could be secured for the time between

the two lessons.

During these visits, the days and hours when the experimental
lessons could be conducted were arranged. Since the class
teacher did not object to the researcher's proposition to take
up three of her four hours on Mathematics a week, at least for
the beginning, it was agreed that the children would be taught
from the SWP cards every Tuesday, Thursday and Friday of each
week. At the same time, the <class teacher rearranged her
timetable, so that the children could attend their ordinary
Mathematics lessons regularly. The proposition to apply a kind

of co-teaching to the class found no positive response.19
In the course of the preliminary visits, the researcher, after

discussing the children's competence in Mathematics with their

teacher, divided the children in four groups.2U teaching
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sessions were devoted to explaining the new teaching project
and the use of the apparatus to the children. During these two
hours the desks were rearranged in order to form four separate
sets for the four groups of children accordingly. The four

groups were introduced to the respective four topics.

Organizing the lesson.

Having decided to try group teaching we were obliged to move
the desks and chairs durirg the break before each lesson. As
soon as the lesson finished, desks arul chairs were put back and
children resumed their original places. The constant alter-
ations to the classroom lasted for three weeks, only to give

way in the end to the traditional furniture arrangement.”2

The tests given to the children.

It has already been mentioned (p. 103 ) that in the course of
the pilot study the children took three tests;

a. The first test: On January 23, 1984 and before startirg
carryirg out the research the children of both second classes
were given a test. The test “ms based on the material covered
from their Mathematics book and Wfs common for both Bl and B2
classes.23

The purpose of this test xms to assess the children's ability
level and to mark out any differences in the competence of the
children of the two classes. Moreover, theresults of that
test could be compared with the results of the final test24

order to measure the Bl children's progress in Mathematics.25

b. The second test (based on the book)25: The second test
was given to the children of Bl class in April, before the
Easter holiday and to the children of B2 after the holiday. It

was based on the material the children had covered from their
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books up to the moment the test was given. 27 The language of
the exercises as well as the Tay of their presentation was that

used in their books.

The obgect of the test ims to assess the children's progress in
Mathematics for the time the research lasted and to observe the
difference in their competence level as shown through the two
tests. A difference in the aptitude level of the two classes
would possibly indicate the positive effect of the SVE method

on the children.

¢. The third test (based on the SMP cards): This test was
given to the children of Bi only. 28 The objectives of the test
were to decide the extent to which the children had assimilated
the concepts taught from the cards, to mark out those units
that gave most of the children difficulty anl to find out the
degree of their familiarity with the terminology and language
used by the SMP project.

As expected not all the children had finished every card of the
first section and, moreover, not all of them had covered the
same topics. The test on SMP ms uniform for all pupils
regardless of the material they had covered. Naturally, it was
stressed to them that they were not supposed to answer the

questions based on topics they had not been through.

The questionnaires.

At the end of the pilot study the children and their parents
were required to complete questionnaires. The object of these
igi.iestionnaires was to measure the extent to which the children
enjoyed working on the SWE project, what they particularly
liked or disliked in the card work and to collect the parents'
views concerning the system and its impact on their children's
progress in Mathematics. The children's questionnaires were
completed in class, whereas those of the parents were sent home

to be filled in and were brought back to school by the parents
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themselves on the day they were invited to attend a discussion
on the research. In the course of that discussion, the teach-
ing method and procedure of the study were analysed. Moreover,
the assumptions drawn by both parents and teachers concerning
the children's responses and reactions to the system were

investigated.



SAIH STUDY

The permission for the application of the main study.

After the completion of the pilot study, the continuance of the
research (during the school year 1985-86) was deemed worth-
while. A ministerial permission, which was a prerequisite, was
granted as a rene”ml of the previous one and provided the same

conditions were ohserved.29

It was considered necessary to apply the main study to more
than one school of Thessaloniki and in various areas of the
city inhabited by different social class residents. It was thus
decided that the schools involved in the research should be
situated in areas representative of the middle, working and

rural class people, if possible.

Havirg secured the ministerial permission for the study, we
next contacted the L.E.A. of Thessaloniki to seek their per-
mission to apply the research in more than one school and to
determine the particular schools that would help us with the
study.20 The primary school board, assumirg a very positive
and helpful attitude towards the research, made a point of ar-
ranging for at least two of the schools to be situated in the
same direction of the city and with the same hours of opera-
tion. 21 Thus, and after contacting the teachers of the partic-
ular classes and securing their agreement for the research, it

appeared possible for only one person to carry out the proiect.

The selection of the sample.

The main study involved a total of fifty-four children from
three schools situated in different parts of the city. The
schools were appointed by the L.E.A. of Thessaloniki, provided
that they complied with the conditions mentioned on p.102.
The sample was selected by chance among schools of the same ar-

eas. Therefore, in the centre of the city (urban area), the

109



41st primary school, with 25 children in the second class was
chosen. 22 The sulairb of Phinikas m.s selected as a representa-
tive working class area and the school appointed was the 9th,
with 17 pupils in the second class.23 The three place school
of Aghia Triada village, with 15 pupils in the second class Tas

chosen as the rural area school.24

Preparation of the teaching material.

It has already been mentioned (p.102) that for the purposes of
the pilot study four series of the first section cards were
prepared and used. Now concerning the main study, the three
schools involved in it would be located in three different ar-
eas of the city. The study would last for one school year and
since an integrated day approach was inapplicable, the tenta-
tive ntmber of children in each class would be about twenty
five. It Tlas decided that the children would be allowed to
take cards home and work there, if they expressed the wish to
do so. This intention, however, along with the difficulties
that were bound to emerge from carrying around the material
from school to school, dictated the need of preparing separate
cards for each school. Such an arraigement would hopefully
solve the problem of their transportation, while allowing the

pupils to take them home, whenever they wished to do so.

The pilot study experience suggested that it would be unwise to
divide the pupils into separate working groups. Supposing,
therefore, that each class would have approximately twenty five
pupils, it was estimated that the content of one box would not
cover the needs of a class. It was thus decided to provide
each class with at least four boxes, so that four copies of
each  card would be available. Moreover, provided that two
pupils would share the same card, it became obvious that, if
necessary, eight children could work simultaneously on the sub-
ject of the same card. Finally, takirg for granted that not
all children would start working on the same subject25 and that

they could not proceed at thesame pace, four boxes of cards
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for each class were considered enough. T~felve boxes, then,
would suffice for the three schools. Four boxes had already
been prepared to cater for the pilot study needs. Therefore,
it was necessary to prepare only the cards of the other two
sections of the box. In this way, four complete boxes with the
original SMP cards would be ready for use for each one of the

schools and eight more boxes had to be provided.25

It was deemed exceptionally difficult, very expensive and
time-consuming to use the original SMP cards for the purpose
again. It was, therefore, decided that the solution that would
best meet the needs of the research was to produce photocopies
of the cards; they would cost less and be ready more quickly.
Having settled that, the options examined were to produce the
photocopies on plain paper, on white cardboard, or on coloured
cardboard.27 The first option was rejected without givirg too
much thought to it, as the plain paper cards would have seemed
trivial, could not have retained the original impression of the
card model and would have posed difficulties in their use.28
Of course, the photocopy could be stuck on cardboard and then
cut to the size and shape of the SMP card. Nevertheless, with-
out being markedly different from the second option, this pro-

cedure would have demanded more time, effort and money.

The second possibility m.s also discarded, even though it of-
fered a very good format. It %nms noticed that even if the pho-
tocopy was rather similar to the original card, it still lacked
tremendously in appearance. Isolated it seemed almost perfect,
but when compared with the original card it looked like an un-
successful imitation, a bad replica. Eventually, it was con-
cluded that the photocopy had to be on cardboard on the one
hand but differ widely in appearance, on the other. Thus, the
third option %ms adopted. Three full series of photocopies
were produced in blue, pinlc and yellow for the three schools
respectively.29 The original SWMP cards were put in plastic
cases in order to be protected. They ran a high risk of being
destroyed, since the Greek text m.s often glued on them and in

case of damage they were almost irreplaceable.40 it m.s judged



imnecessary.. though., to protect the coloured photocopies with
plastic cases, as the cost of producing such a photocopy ms

lower than the cost of a case.

The series of cards were placed in plastic open-topped boxes.41l
Trfelve full series of cards had already been produced for the
first and second sections, but for the third section each
school lacked one series of cards. The thoight behind this de-
cision m.s that only a few children would reach this point and
therefore, the demand for third section cards would be limited.
Besides, in case the available cards were proved inadeiqiate, it
would be a very easy and quick matter to prepare new ones. It
m.s also decided to ask children to take home the photocopied
cards and not the original ones. Finally, the apparatus neces-
sary for the project was prepared, so that it would be ready
for the children to use from the beginning of the research.42

The possibility of removing the card boxes and apparatus from
each school at the end of each teachirg session was considered
from the very beginning. This, of course, would be the last
alternative in case there were no proper storage space in the
classroom. They would rim a high risk of being destroyed, if
used without the teacher's constant supervision. Furthermore,
the idea of leaving the apparatus and cards exposed was out of
the question, considering that two different schools shared the

same classroom.

The procedure used for the main study.

Before applyirg the project to the schools, it was considered
essential to arrange some preliminary visits in order to get
acq.iainted with the school environment and to inform the prin-
cipal, staff and teacher of the second class, in particular,
about the aims and content of the study. Moreover, at least
two visits to the class involved in the programme were judged
necessary, so that the children would become familiar both with

the researcher and with the new m.Y of work.
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After these preliminary visits and before applying the project,
the children would be given a test based on the Ife.thematics
syllabus they would have covered from their manuals. The ob-
ject of that test would be not only to determine the pupils'
competence level and their weaknesses in Mathematics, but also
to use it as evidence of the children's prospective progress,
after they had been taight through the SMP approach. The ob-
servations deriving from a comparison between the two tests,
the initial and the final, would simply serve as an indication
and not as a proof of the positive or negative effect of the
use of SMP on the children's progress.43

After the preliminary test, the children would be taught
through the SMP cards. To this purpose, they would be divided
in three or four groups, dependirg upon their total number.
The groups would be formed by chance and would not be deter-
mined by the children's capacities in Mathematics. @ Each group
of children would start working on a different topic. The
pupil who would have completed all the first section cards
would have to take the SMP test for section one and would con-
tinue with the second section cards. At intervening times, the
children would be given various tests based on the cards they
would have already completed, in order to check their luider-
stending of the completed work. Finally, the children, parents
and teacher of each class would be asked to complete question-
naires, concernirg their impressions and views of the new sys-

tem of Mathematics teaching through the use of the SWP cards.

The preliminary visits to the schools.

Before starting the research two preliminary visits were paid
to each one of the three schools. 4 TMe purpose of these vis-
its have already been mentioned (see p.104 above). In addi-
tion, during the first visit the principal's consent for the
application of the research to his school m.s secured. It m.s

also he who, after a common agreement between himself and the
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staff, appointed the class that would participate in the re-

search.

Also the class teacher was familiarised with the aims, content
and teaching method of the project. She m.s assured that she
would not be obliged to be present while her class m.s being
taught, nevertheless, her presence would be welcome, since she
could offer the children her efficient help. finally, the
teaching hours of the programme were fixed. The teachers of
all three schools firmly rejected the idea of allowing the
first hours of the day for the research.45 They also stated
that they preferred not to interrupt their lessons in the mid-
dle of the school day, so the only alternative left m.s to use
the last hours of the day, which, of course, im.s not an ideal
solution. 45 Additionally, the timetable had to be arrarged in
such a way as to allow the researcher some time to get from one
school to another and teach in at least two of the three

schools on the same day.

Ttie second preliminary visit m.s devoted to the researcher's
acquaintance with the school environment, as well as with the
children who would participate in the research. The children
were familiarized with the new project and teachirg method.
Durirg those visits, it was speculated how the classroom could
be best rearranged as to suit the demands of the research.
Furthermore, the children were introduced to the m j the teach-
irg material should be used and the work procedure to be fol-

lowed.

An opportunity was also given to the researcher to discuss with
the teachers of the classes the children's competence in Mathe-
matics. Some observations made durirg these visits revealed
several common problems to all three schools, while some others

concerned only one of the three schools. Thus, it was foimd;
a. The Principals' positive response to the research and their

sincere efforts to provide at least the basic working condi-

tions for the application of the scheme.
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b. The somewhat reserved attitude of the second class teachers
involved in the research. They were rather justifiably alarmed
at the prospect of workirg on a completely unfamiliar material
and teaching method. Therefore, naturally enough, they were

dubious of the project’s function and efficiency.

c. The ina.de«quacy of all classrooms. It was judged that they
were all far from ideal and none of them could provide the nec-
essary conditions for the efficient application of the project.
The arrangement of the desks, the lack of benches, shelves and
drawers would unavoidably disrupt the children's work and pro-

voke behavioural problems.

d. Teachirg in groups was almost impossible to be employed,
since each group would work on a different topic on Mathematics
or on two different subjects, for example. Language and Mathe-
matics, at each teaching session. In short, apply an in-
tegrated day approach where different subject areas are at-
terided to simultaneously. To apply this method the teacher's
consent and moreover, her assistance with the lesson had to be

ensured.

Such a possibility was readily rejected from the very begin-
ning. It m.s thoight that unnecessary confusion might result
in the daily programme anil would also demand some effort of ad-
justment to it by both the teacher and the pupils, a process

rather tirirg, noisy and of doub'tful effectiveness.

e. In the school of Phinikas the children's low level of abil-
ity was immediately marked out as well as the fact that some of
them were completely illiterate. These pupils would likely
cause problems when required to work on the cards. It was,
therefore, inevitable to follow an alternative approach for

these few children and treat them as a special case.

f. In the three-class school of Aghia Triada the first and

second class children were taught together. We were, there-
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fore, faced with the problems of keeping the first class chil-
dren busy while the second class ones were engaged in doing
Mathematics from the SMP cards. The teacher of the class re-
jected the suggestion that she might deal with the first class
children, while the second class ones were busy doing Mathe-
matics from the SMP cards. 4? Fortimately, we came up with a
solution to this problem right from the begiimirg; the nursery
school children left an hour earlier so their classroom was
available during the last teaching session. It m.s.. therefore,
seen to be preferable to move the first year children to that
classroom in order to let them do their Ilesson with their

teaCher midistracted.

The preliminary tests.

After the two preliminary visits to each one of the three
schools, the children of all three schools were given a test as
it had been decided in the original design of the teachirg pro-
cess (see p. 106). The exercises of the test were based on
the syllabus the children had covered the previous year (first
class) and the current school year (second class) and were all
taken from the competence tests of their manuals. They dealt
with concepts such as matchirg, money, tens an>1 imits, uses of
siTabols, horizontal operation of facts and problems on addi-

tion, subtraction and multiplication.

On the day the children took the test an opportunity was given
to observe their behaviour and the difficulties they met in
completing the paper.48

Introducing the new approach to the children.

The children took the preliminary test at the beginnirg of Oc-

tober. After that test, and before the real work on the pro-

ject started, a whole teaching session m.s devoted to ex-
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plaining to the children the wuse of the apparatus and the

teaching material.

Thus, durirg this introductory lesson the suhiects of addition,
time and length were mentioned and the children used apparatus
to answer questions they were asked orally. They were also
asked to pick up cards of their box or to put them back in or-
der to get to know how to use the code numtier of each card 49
After this brief introduction, the project started on a normal
basis.5u

The tests given to the children during the study.

The tests distributed in the course of the main study contained
either the same exercises or similar to the ones solved during
the lessons. Some of the tests were prepared by the researcher
herself and were either based on their manuals or the SUP
cards. Again some others were translated into Greek and
adapted to the Greek second class syllabus from the original
SWP tests. Standardized tests or tests based on other projects

were not given.

The tests distributed in the course of the school year were the

following ;
October test: The childrentook  this test before the ap-
plication of the research. It was based onthe Mathematics

syllabus already taught in class and was prepared by the re-
searcher. It consisted of exercises found in their Mathematics
manual; in fact, most of the exercises were taken from the
book's competence tests. The objective of this test was to
evaluate the ability level of the class in Mathematics and in
particular, the extent to which the children had grasped and
acquired the various mathematical concepts to which they had
been introduced. Furthermore, after comparing the results of
the first and the final tests, it would be possible to draw

several conclusions on the children's progress. Moreover, the
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subjects that the majority of the children found difficult to

understand could be marked out.

End of the first ter* test; The test given at the end of
the first term m.s based on the SVE material and m.s prepared
by the researcher. Since not all pupils had covered the same
material, six different test papers were prepared (A, B, C, D,
E, F). [Each test paper was addressed to the particular group
of pupils the members of which had all covered exactly the same
subjects.51 In these tests, exercises on subjects common to
two or more groups were not necessarily the same. They ex-
pressed the same mathematical concepts and relations, but with
different data. 52 The purpose of the test m.s to assess the
children"s extent of comprehension of the concepts introduced
to them through the cardsand their level of familiarity with
the terminology and symbols. In addition the subjects most
difficult for the majority could be determined, so that they

could be further explained and clarified.

End of the second ter* test; The test given at the end of
the second term m.s basedon the material taught with the SIIF
cards and was prepared by the researcher. Since not all the
children had covered the same material, care was taken for the
test paper to contain exercises on topics familiar to all

pupils. The aims of the test were;

a. to reveal those units that the children found easy and
grasped readily

b. to expose the concepts the children found difficult

c. in case a lot of children happened to face difficulties on
a particular problem, it was to be discussed and clarified fur-
ther in class

d. to give supplementary exercises to those pupils who en-
countered the same difficulties, so that they would be able to

consolidate the various concepts and acquire the corresponding
skills.
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Tests on completion of section 1 (sections 2 and 3

correspondingly):

On completion of the cards of a section each child was re-
quired to take the 5P test corresponding to the section. The
Greek version of the SIP test m.s identical to the original SIIP
tests, the only difference being that some exercises were ex-
empted or replaced by others corresponding to the Greek syl-
labus. The object of these tests %hs to ei”.luate the extent to
which the concepts given by the cards had been understood, so
that the ones not fully assimilated could be revised and clari-
fied before proceeding to the following section. Eventually,
all the children filled in the test on section 1, a great num-

ber the section 2 test and only a few the section 3 one. -

At the end of the school year the children were not given a
common test. Since the test on the first section was the only
one that all the children had taken, it %ms judged appropriate
to use the results of this test in order to compare the chil-
dren's progress and observe their responses and difficulties in
working with the SUP cards.54

Questionnaires.

ToTmrds the end of the school year gi.iestionnaires™S were dis-
tributed among the teachers5". children and parents57 involved

in the research.

The children were asked to complete two g>.iestionnaires, one on
their family background (number of children in the family, par-
ents' occupations, etc.) and another about the SUP (what they

liked, the difficulties they encountered, etc.).

The parents were asked to give their personal opinions about
the project as they got to know it through the reactions and
comments of their children, as well as through the cards and

apparatus their children brought home
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Finally, the teachers' 'questionnaire was concerned with their
aspects on the method (whether and how the children profited
from the application) and of the possibilities such a project
or some adaptation of it would stand to flourish in the Greek
school. These questionnaires were to decide the children's,
parents' and teachers' negative or positive responses to the
method and to discern the units that were difficult or tiresome
for the children, as well as those they found easy or particu-
larly pleasing. Moreover, they might urge everybody involved
in the project to express their reservations or/and objections
to the system or the teaching method.
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NOTES

School Mathematics Project.

2. See appendix C for an illustration.

Seven to eight year old children refer to a second class
in the Greek school.

4. The application of the research in the second class was
moreover determined by the regulations governing the
research itself. It was necessary that the first box of
cards should be used first, so that, in case the research
in its first stage proved successful, it could be applied
to siibseiquent classes.

5. Here, of course, there is something to be said for the
opposite view. One could argue, for instance, that
second class children have not yet got used to their new
environment. They still feel insecure away from home, so
they need to be in a place offering stability and a
change of teacher and teaching methods would shake their
newly acquired balance and make them feel diffident.On
the contrary, older children, feeling tired of the same
old method and environment would welcome the opporunity
of a change.

6. A detailed description of the schools ani sample is
given in appendix A , pp.iii-lxvi.

7. For details about the various experimental groups see
appendix A ,pp. xxxvi,xlvi,Ixv.

8. Description of the approach followed in this particular
school and the reasons for its differentiation could be
found in cha.pter III ,pp. 138-145.

9. Details of these tests are available in appendix,

10. By the term "ordinary" we refer to every non-
experimental school, that is, all the other state
schools in fo"m.

11. A detailed description of the classroom as well as the
operation of the one-class school could be seen in

appendix A ,pp.ix-xiii.

121



12.

13.

14.
15.

16

17.

18.
19.

20.

Details on the procedure followed could be found in
appendix A ,pn.XV-XXi.

a. There were only six pupils involved in the pre-pilot
study, a nimtier that allowed the researcher to sit at
thesame table with them during the whole session.
b. The teacher of the class “ms very cooperative and
consequently the researcher's presence did not disturb
but rather assisted him with his lesson with the rest of
the class.

c. The childrenwere used to sitting aroiind a table and
working in smallgroups quietly. They had also always
been allowed to wander around in their classroom if
necessary.

See pp.84.

In the Greek school system reference to other numeral
systems except for the denary is made only in the

fifth class and again very little time and only few

pages of the manual are dedicated to this topic.

The SUP teacher's booklet itself referring to the

two sets of cards on the addition leaves it up to the
teacher to decide which of the two sets she will use
always taking into consideration the policy followed and
the apparatus available by the school.

Only a girl out of the twenty six children of the class
finished all 123 cards and asked for more work.

Ability level determined by teacher's records.

The researcher's suggestion was to divide the children

in 2 groups of 13 pupils. Group A would be taught Maths
by the researcher from the SVE cards while group B from
their books and by their teacher. In the next hour the
two groups would reverse so group B would be taught from
the Siff and group A from their books.

The children were divided in four groups, triangles,
circles, rectangles and squares according to their
competence in Mathematics. This evaluation was made on
the basis of the children's ability on the material
covered by their Mathematics book as well as their

teacher's personal opinion.
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21.

22.

2:3.

24.

25.

26.
27.

28.
29.

30.

The starting point of the research xms signalled by the
following topics: addition, subtraction, time and
money. The groups that worked on these topics were the
sigi.to.res (seven children), rectangulars (seven
children),triangles (seven children) and circles (three
children).

A decision was made to return to the traditional
furniture arrangement when it was realized that the
changes attempted in the furniture lay-out and the
pupils' positions did not yield the anticipated results,
as they were proven to be too time-consuming and not
particularly funel1one.l.

The second class of the 11th school %ms divided into
two, so there were the Bi and Bs classes. The Bi class
would participate in the research while Be would
proceed with its regural Maths lessons without coming
into any contact with the SMP cards.

At the end of the term the children of both B classes
were given another test on the material covered through
the book and like the first one it did not make use of
the terminology and exercises of the SMP cards.

Samples of the January tests can be foimd in appendix C
pPp.XX1V-XXVi.

For a sample of the test see appendix C, p.xxVii.

The Bi children had covered that material through both
their books and the SMP cards.

For sample of the test see appendix C, p.xlii.

i. To avoid disrupting the regular operation of the
class, 1ii. To teach the new project at the same time
with the manual and in a relation of three hours a week
from the book and two from the new project.

I would like to stress here the positive response, the
understanding and spirit of collaboration exhibited by
Mr. Karipides, principal of the Primary School Board of
Thessaloniki during the school year 1985-86. Not only
he accepted, but practically himself suggested the
research to be applied in three and not only one

school. He even thought that the three schools
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31.

32.

33.

34.
35.

36.

37.

38.

should be situated in the same part of the city,
something very convenient for the researcher who

would be obliged to teach in all three schools on the
same day. Considering, moreover, that schools operated
from 8:30 to 12:10 and sometimes 13:00 (in case of five-
hour lessons) and from 14:00 to 17:20 or 18:00 (again
in case of five-hour lessons) and that the first
teaching session was excluded for the research, one can
easily guess that the time limits were very narrow.
Furthermore, the researcher would inevitably take some
time to reach the rural area school which was rather far
from the city.

In the big urban centres with the serious problems of
school housing almost all schools operate in two
interchangeable cycles, one in the morning and another
in the afternoon. %o schools, that is, share the same
school building.

Details of the school and the pupils of the second class
are available in appendix A, pp.XXX111-XXXVI.

Information concerning the area, the school ani pupils

of the class are available in appendix A, pp. xlv-xlvii.
See appendix A , pp. Ixii-lxvi.

Regardless of the children's competence, it was decided
that they would be divided into three groups each one
beginning with a different topic. Thus, a group would
start with the cards on time, another with the cards on
addition and a third with the cards on length.

As mentioned before (p.103), the origins.1 SUP cards were
used for the pilot study, after they had been adapted to
suit the Greek pupils' needs, even if their presentation
was very much alike the corresponding English one.

In any case we would only obtain two colours (black-
white), namely, we would be deprived of the red colour
of the original version, since the cost of a coloured
copy was much too high.

The soft paper would not stand up right inside the box

and also the paper cards would get all mixed up, thus
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39.

40.

41.

42.

making it difficult for the hasty and often awkward
children hands to find the proper card.

The colours were chosen so that not only to please
children, but be also bright enough to project the
printed text.

The particular cards should be ordered from England, if,
that is, only one item could be ordered separately and
we would not ha.ve been obliged to order the whole series
or at least the section to which the card belonged.

Not all cards were placed in the boxes from the very
beginning. Originally there were only the cards of the
first section. After several children had finished with
the first section cards, two more boxes with the second
section cards were put to use without withdrawing the
first section ones. Thus, there were many more cards
available for the pupils still on section one (four
boxes now for a considerably smaller number of

children) but also more boxes with cards (six in all) in
the classroom. A little label was stuck on every box
with the section to which its cards belonged.
Nevertheless, the children very often found it difficult
to find the card they were looking for or were likely to
place the card they had used in the wrong box.

All the necessary apparatus inaccessible in Greece were
ordered from England (e.g., clock faces' stamps, uni-
fix, coloured beads, etc.). Apparatus such as jugs,
cups, egg-cups were bought in Greece. Some objects not
available in Greece and impossible to be used in their
English version were ordered and made in Greece (e.g.,
abaeus, clock faces, etc.). The easily accessible
materials (such as straws, counters, stamps) were
available in each school and in such quantities that the
pupils could take them home to work with, if need be.

The other materials the numtier of which m.s limited,
because they were either not easily obtainable (e.g.,
clock stamps), or too big to be stored in the classroom
(e.g., cardboard boxes, jugs, glasses, abacus, ectc.)

were carried from school to school. Some apparatus
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43.

44.

45.

46.

47.

48.

49.

considered necessary by the original SMP version were
eventually not used (e.g., the abacus with H.T.U.) as

the Greek version abolished the cards for which they
were necessary.

The children would be taught Mathematics from the SMP
cards only twice a week, whereas from their manuals four
times a week. Since, therefore, the subject would be
taught by means of two completely different methods, it
would be wrong to attribute the possible progress of the
children to the positive effect of SMP, at least not on
the whole.

The schools visited at the beginning of October were;
41st (in the toxm centre)

9th (at Phinikas)

Ist ( at Aghia Triada village)

The first two teaching hours were longer than the rest
and they were usually devoted without any break to the
instruction of Greek.

The last teaching hours, especially when the school
operates in the afternoon, are shorter and the children
are usually tired and fidgety. Naturally, any lesson at
these hours is difficult.

It was considered impossible for two teachers to share
the same classroom in order to teach two different
subjects in the same teaching session for the following
reasons; a. the first class children would be making a
great commotion to let the second class children work in
peace, b. the yoimger children not being accustomed to
such a teaching scheme would ignore their subject-matter
and concentrate on the action next to them; besides, the
rich and attractive SHE apparatus would excite their
interest and provoke them to use it.

A sample of the test is available in appendix C, p.xxxi.
and the difficulties that the children were confronted
with are mentioned in chapter IV .

Thus, the children practised "reading" the cards
correctly. They should, that is, be able to use

correctly the number referring to the topic where the
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50.

51.

52.

53.

54

55.

56.

57.

particular card belonged, as well as the order numbier of
the card inside tha.t topic.

The children's reactions, as well as the problems they
faced on the first day of application of the programme
are described in chapter IV ,p.136.

The topics that each of the tests covered were the

following ;

Tests Topics

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

This process was followed in order to decrease the
possibility of cheating, which would give a false

picture of the class ability.

There are three SUP tests available, one for each one of
the three sections into which the first box cards are
divided.

Details on the results of the test and discussion on

the findings are available in chapter IV, pp.182-198.
Samples of these questionnaires are available in
appendix C , pp.iv-vii.

During the school year the teachers attended the lessons
from the SMP cards several times and phrased their views
and reservations about the project. At the end of the
school year the research was discussed with each one of
them. Details on these discussions are available in
chapter IV , p.169.

The parents had the chance to express their opinion on
the project and record their children's responses to it
twice before during the school year, in the course of
two meetings with the researcher. The parents

evaluation of the project and the teaching method can be
found in chapter IV , pp.160-167.
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CHAPTER 1?

Presentation of the Findings



DIFFICULTIES EMCOmTIEEED DURING IHE APPLICATION OF THE PROJECT

Ttie application of the research gave rise to several problems.
Some of them were already knowi or anticipated and provided for
when designing the research, but they still emerged in the ac-
tual application of the project. Wienever it was feasible,
several precautions and measures were taken in order to avoid
these problems. At times, however, when no action seemed ca-
pable of changing the situation it Tas simply taken for
granted.  The latter problems were confronted when they arose
and regarded as unavoidable and dealt with as such. Neverthe-
less, it could not be claimed that the course of action taken

Xlas necessarily the most appropriate for the occasion.

The causes of these problems lay;

a. in the structure and fmiction of the Greek school, in gen-
eral, but also the peculiarities existing in some of the
schools. The latter originated in either the population from
which the school accepted its pupils or in special, isolated
cases of particular children;

b. in the application of SVE in the Greek schools or the par-

ticularities of the project itself.

Difficulties stemming from the function and the build-

ing facilities of the Greek School.

The Greek school building facilities are described at another
point of this thesis.l Here, only these features of the build-
ing and the classroom, in particular, that hindered the effi-

cient conduct of the research will be highlighted.

1. Lack of the necessary classroom facilities.

The Greek School classrooms are wusually barren, uninteresting
rooms. One or two metal cupboards for keeping the apparatus or

teaching material are the only pieces of furniture apart from

the desks and chairs.  There are no shelves for displaying or
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keeping the children's work or personal belongings. There is
no sirilc or tap. No corners of work or free space are provided
for in the Greek classroom, so the children are given no chance
to either work in groups or move freely in class. Therefore,
in order to meet the needs of the SVE card teaching system some
of the classroom desks were turned into benches where the boxes
with the cards were placed. 2 At the end of each lesson these
boxes had to be secured in the cupboards or removed from the
class until the next teaching session. As far as theapparatus
was concerned, its nature and iquantity made it necessary to
keep it locked away . It was impossible, however, to store it
all in the cupboards, so a part of it was secured at school and
the rest Tyas necessarily removed fromthe classroom until the
next lesson. The lack of a permanent storage space  where the
apparatus could be kept or displayed created a number of
problems to the normal conduct of the research. The teaching
material necessary for the completion of the cards ims carried
from school to school in containers for each lesson. Most of
this material remained in the containers during the lesson-' and
the children had to search there in order to firul the objects
they needed. Naturally enough, then the inadequacy of the
containers for safe keeping, on the one hand, and the
children's impatience and haste on the other caused some
disorganization each time. Because the children had to search
for the necessary apparatus the lesson could not alimys proceed
smoothly. Moreover, iquite often the children came up with
complaints of missing material and the researcher had to
intervene. These difficulties deriving from the use of the
apparatus resulted in a considerable waste of time, delayed the
completion of the cards and irritated the children causing
further difficulties in class. It should be noted that several
objects necessary in particular for the consideration of volume
and capacity were not supplied due to their size and the

inconvenience of their transport.4
Whenever, therefore, the children worked on cards that demanded

the material in question, they were obliged to take and com-

plete the cards at home. Finally, the absence of water facili-
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ties 1in all classrooms necessitated the children's occasional

visits to an adjacent building, often in bad weather.
2. The furniture arrangement.
The desks were arranged in rows one behind the other. 5 This

arrangement certainly served the needs of the Greek teaching

system but it was highly inconvenient for teaching from the SHE

cards as;

a. The two children that shared the same desk faced serious
spatial problems. Each child needed an exercise book, a card
and the necessary apparatus. There was, of course, hardly

enough room for all these and that often arose disputes that
delayed the completion of the cards.

b. It so happened that four or five children needed the same
piece of apparatus at the same time. The size of tables pre-
vented the children from using the apparatus freely. Sharing
Tfas a serious delay, since the children were obliged to imit
longer than anticipated, a fact that caused hindrances which

resulted in inadeiqi.iate completion of some cards.

3. The function of the big urban schools.

It has already been mentioned that in the big cities the numbier
of the school buildings is ina.deqi.iate and cannot meet the needs
of children in either primary or secondary education. For all
children to be accommodated satisfactorily it is imperative for
a school building to be shared between two schools neither of
which can claim independent ownership. Conseqi.iently, neither
of the two teachers using the same classroom can determine the
organization and arrangement of the furniture. Any exhibition
of the children's work runs the risk of being destroyed by the
children of the other school or at best creating some problems
to the normal conduct of the teachiirg in the other school. No
change should be attempted unless mutual agreement is reached

between the two teachers.
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In the course of the research;

a. As mentioned above the possibility of a continuous display
of the teaching material and the apparatus of SUP was out of
the question.

b. A basic decoration of the classrooms used for the research
was attempted. The researcher herself drew characters
appropriate for the work in hand on poster size cardboard.
This exhibition aimed, on the one hand, at adding to the pleas-
ant appearance of the classrooms and, on the other, at restor-
ing a kind of daily contact of the children with the project
since a display of the cards and apparatus had been deemed un-
feasible. Unfortmia.tely, however, most of the posters were
destroyed or mutilated during the year's research.

c. The Greek School desk arrangement xms preserved during the
main study, after an attempt to create groups had failed during
the pilot study.5 This arrangement, however, was quite inade-
q.iate for the teaching of Mathematics from the SVE cards since;
. In the course of the 40 minute teaching session the re-
searcher was obliged to go to every single desk and supervise
each pupil's work separately. This enforced organization
caused unnecessary delay to some pupils. Under these condi-
tions the co-operation between the researcher and the children
was far from substantial.

11. The children had to move continuously in order to get hold
of the cards and the apparatus, a fact that not only delayed
the lesson but also distracted them from concentrating. To
avoid delay some children took more cards than they needed and
in turn other children were prevented from working adequately
on their tasks. The formation of groups where each group would
share their owi box of cards would have minimized this problem.
Finally, the teaching and supervision of the class would have
been much more effective if the researcher had not been obliged

to deal with so many groups of children.
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4., Special circumstances under which the research was

conducted.

In the course of the main study the researcher taught Mathemat-
ics from the SVE cards twice a week in each school. The fact
that it was not the class teacher who applied the SVE project,
as well as the radical difference of the procedure employed for
the research made the children realize that the SVE project was
only a temporary’ scheme unconnected with the ordinary curricu-
lum. This of course posed several difficulties and limited the
project's efficient application.

1. Any rearrangement of the classroom was likely to confuse
the children and undermine the class - teacher co-operation.
Consequently, it became obvious from the very beginning that
the research procedure was subject to certain limitations. Its
original planning, that is, was to be modified and adjusted to
the existing circumstances and methods of the Greek school,

ii. The SMP card system ms regarded as an intrusion in the
normal teaching day. The ten minute break was the only time
the children were allowed in order to adjust themselves to the

philosophy of the project.

The lack of time, therefore, and the unfavourable conditions
described above were some of the factors that obstructed the

efficient application of the project.

Difficulties due to the project itself.

Apart from the difficulties which appeared as a result of the
function of the Greek primary school there were others
originating from the SWE project itself. The crux of these
difficulties lies in the fact that SVE is a highly individual-

ized approach which involves;
1. A high standard of reading ability ; Some pupils'

inadeqi.iacies in reading skills hindered their competence in

Mathematics. Their dissatisfaction grew to frustration as

33



their reading inability slowed dowi their work on the cards
considerably. That incompetence reduced the 'quality of the
lesson since a lot of the already limited time of the tea'ching
session was wasted on the pupils' effort to read and C'smprehend

the cards.

2. The special way of introducingnew concepts; The

introductory text of the cards either referred to the presenta-
tion of a new concept or to the explanation of the procedure to
be followed. H'swever, even if the child Thas competent at read-
ing, he could hardlyunderstand a new concept from written
words. 7 Conseiquently, thechild felt disappointed or anxious
and in either case he turned to the researcher for explana-
tions.  Moreover, if it so happened that two or three 'Children
worked on the same card but at different times in the course of
a teaching session the same explanations had to be repeated,

the result being an unnecessary waste of time.

3. The problem of the appropriate allocation of the
teacher's time: The teaching session was about 40 minutes.
At least 5 minutes were wasted each time on "'mrious delays or
activities irrelevant to Mathematics. It was doubtful, there-
fore, if 3 minutes could be allocated to each child, provided
of course that the researcher was not busy intr'inducing a con-
cept or explaining something else. The researcher, therefore,
did not have much time at her disposal to tutor children ade-

iquately.

4. The inadequate researcher-pupil interaction: The
pupils were rarely given the opportunity to practice the mathe-
matical laiiguage, discuss or explain the concepts they dealt
with. The methodology of the research was such that the chil-
dren seldom heard or interchanged mathematical terminology and

ideas.
5. Inability to assess practical work: A positive aspect

of the SMP project is that it involves a lot of practical work.

The value of this work, however, %s reduced because it was not
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followed up by discussion on the children's findings. With the
researcher being always busy, the children's conclusions were
not thoroughly exploited. Thus it was not possible to give an

accurate assessment of what the children had learned.

6. Organizational problems: For any individualized ap-
proach classroom re-organization is necessary. In the present
study children who had hitherto been accustomed to a highly
formalized approach where participation ms actually banned,
were required to participate and interact with their peers.
The contrast in teaching styles presented disciplinary problems

within the classroom.
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Some difficulties that the children faced on the first
day of the project's application

In the main study the children took the preliminary test at the
beginning of October. After that and before the research actu-
ally started, a whole teaching session was devoted to familiar-
izing the children with the concepts to be taught, the apparatus

and the teaching material. Thus, during this introductory les-

son;
1. the subjects, addition, time, and length were mentioned.5
2. the children used the apparatus in order to answer the

questions orally put to them,9 and
J- they were asked to findand put back cards based on their

order numbers.

After this brief introduction, the project started on a normal
basis. The children of one group (then of the second and lastly
of the third group) were asked to stand up and take the first
card of each topic.41 They were thoroughly instructed as to how
to use their exercise books and how to answer the questions.
Nevertheless, some problems emerged when they started to work on
the cards ;12

L. Unfamiliar with the SMP working conditions and unaccustomed
to sharing, children removed cards which other children happened
to need at the same time or caused unnecessary delays by keeping
apparatus longer than they actually needed it.

2. Even if they had been expressly asked not to write anything
on the cards, but read only the directions on them and then an-
swer the questions in the exercise-books they had been givenl”
for the purpose, still there were pupils who wrote their answers
on the cards and yet some others who wrote both on the cards and
in their exercise-books.H

;. The children had been used to filling in their answers in
the appropriate blanks of their books, whereas, now they were
put into a novel situation, where they were asked not only to

copy the exercises, but to find the way to phrase their answers

as well.
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L Several children, particularly the children of the 9th and
Aghia Triada schools, faced problems in reading the texts of the
cards. Thus, given a long text, they either did their best to
decipher it, or they made no effort from the beginning but tried
to interpret the text from the shapes or numbers that followed.

5. Some of the children who proceeded to a second card made
the wrong choice taking another topic's card. Yet, they did not
bother to look for the right one and continued working on the

wrong onc.

Despite the difficulties that the children were confronted with
and the problems tha.t emerged on the first dayof the applica-

tion of the project, it could be claimed that the lesson was
rather successful and it was welcomed by the children as a

pleasant alternative to the formal approach to Mathematics.

Special problems posed during the main study.

1. The 9tb school of Phinikas.

It 73S a representative workingclass school. The fact that
several of the inhabitants of the district were Gypsies or very
low income families was not unlmown to the researcher who indeed
expected to encoimter an educational situation different from

that of most of the city schools.

The second class involved in the research consisted of seventeen
children only, an ideal numlter for such a research project. The
children were divided into three groups according to their com-
petence in Mathematics.  The children of the first group were
above the average at Mathematics. They grasped the new concepts
quite effortlessly and worked very efficiently on their owi. It
could be claimed that the teaching system in use at the time re-

strained both their incentive and potentiality.
The children of the second group indicated , more or less, aver-

age capacity in Mathematics. Most of them were systematic and

progressed slowly but surely, relying rather heavily on their
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teacher's assistance. Fma 111% the four children of the third
group were almost illiterate. Their ability level in Ilsthemat-
ics was minimal and that posed a great problem., since their
backwardness hindered the progress of the rest of the class.
Eventually, the problem Tms resolved by applying the same teach-
ing method to the children of the first two groups and treating

the four childrendé of the third group separately.

2. The special approach followed for the four children
of the 9th primary school.

During the first term an attempt was made to introduce these
children to the SMP cardwork. This decision wds mainly dictated
by two reasons; first, the children's response to the SMP cards
would possibly assess the efficiency of the project for such low
attaliment children, and secondly, these children’s incompetence
should not be stressed overtly to the whole class. It t7as
considered necessary to give them the chance to experience
working with the cards. Besides, it was expected that sooner or
later, the children themselves would realize their inability to
continue working with the cards and ask to substitute them with

something else.

At the beginning these children worked with the simplest of the
cards, but their weakness to cope with the project wassoon ex-
posed. To begin with, those children were unableto read, they
could not even recognize the alphabet letters. How could they
ever read the text introducing each exercise? W tried to re-
solve the problem by giving them the easiest of the cards with
the shortest text. They contained mainly exercises with simple
mathematical facts, but that again posed another problem; they
were miable to recognize even the small numt'ers up to 10, or the
various sqgmbols (+,-,= etc.). Despite their acute weaknesses,
however, the children clung to the cards and would not hear of
trying another approach. Their persistence was interpreted as
a result of the fascination the SWE apparatus exercised on them.
An attempt ims made to give them some very simple oral or writ-

ten exercises and they were encouraged to solve them by using

A
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the apparatus. They absolutely refused to get involved in any-
thing but the cards. The rich apparatus, the drawings of the
cards, their lay-out, in general, their very dissimilarity to
their manuals and the existing teaching system fascinated the
children and made them prefer working with the cards, even if
they could hardly understand them. They were thus allowed to
work with the simplest of the cards for the first term with the
continuous assistance of the resecarcher, of course, or, whenever
that Tms possible, with the tutoring of their ad'mnced class-
mates. They were, therefore, given the chance to experience the
pleasure of working with the new material, while, at the same
time,they were not made to feel inferior to their peers and were
given time to admit their incompetence themselves. At the end
of the first term, they were ready to accept and try another ap-
proach. On the other hand, we had the chance to draw several
conclusions concerning those particular children;

a. They obviously needed special attention. None of the ex-
isting systems designed for their age seemed to suit their
needs.

b.  Any teaching approach followed for these children should be
flexible and appeal to their interests and imagination. Above
all, though, it should, in no case, be blatantly different and
give the impression it was specially designed for under-achiev-
ing children.

c. However, in relation to the project, it Tns obvious that
even the simplest of the cards would not do for their competence
level.

For the second school term, tired of their effort to keep up
with the rest of the class and having tasted the experience of
the cardwork, all four children readily accepted to follow a
different approach. Their occasione.l obiections were nostly
pride-oriented and easily discarded. Having assessed their
ability in Mathematics as practically non-existent, any teaching
approach followed for their case should start by familiarizing
them with the numiners, before attempting to introduce the mathe-

matical symbols or concepts to them. Naturally, the children
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were encouraged to use the SVE apparatus in order to reach their

conclusions.

The tact that the teaching method proposed could only be applied
twice a week, while the rest of the children worked on the SMVE
cards, m.3 taken into consideration. The suggested method was
certainly far from ideal, since it was not carefully designed
tor the particular children, but it was more a roughly impro-

vised approach dictated by necessity.

The aim of the teaching approach was to help the children;

a. recognize the numbers up to 10,

b. connect the picture of the nimlner with the arithmetic word
and 3"iTatiOl,

c. get acquainted with the Mathematical terminology (subtract,

takeaway, minus, etc.),

d. be able to verbalize and siiabiolize the various thinking
processes as well as deciphering the ones expressed in sym-
bols, 17

e. be happy through their active participation and the use of

apparatus.

Special cards were prepared for this reason for the four chil-
dren of the group. The cards presented either a mathematical
SiTiitiol (+, -, =) or a numtier from 0 to 9. There were five cards
for each one of the numbers and different colour markers were
used for the numbers and symbols. Thus by the proper handling
of SiTut'Ols and numbers the children could sxuiitiolize relations
between one digit at the begiiming and two-digit numtiers later
on, after they had previously showi these relationships with
groups of objects. Nevertheless, the children soon became tired
of the above method, they started to leave the cards at home and
quite a few of them were lost. The numtiers, which were not very
popular among them an”my, became tiresome because they kept
them away from the colours and pictures of the cards, the pairs
of scales, and the various faseine,ting objects of the SWVE appa-

ratus.
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Moreover, the long absences of two children, Spiros and Yange-
lis, in particular, posed an additional problem. No sooner had
the children made some progress than with a five-day absence
from school all was forgotten and we had to start all over
again. Naturally enough, the children were reluctant to co-op-
erate regardless of whether they were in a position to recognize
or use the various mathematical sxrmbols. They had heard them so

often that they lost interest.

A new teaching approach m.s tried out during the third term. It
was decided to give the children simple worksheets, with the
shortest possible text so that they needed the fewest of expla-
nations. The decision to give the children worksheets dic-
tated by the following reasons:

a. The material to be used by these children should look as
much like the 3ME cardslG as possible so that the children would
not be made to feel inferior to their classmates.

b.  Each child could thus work at his own pace depending on his
competence in Mathematics, as well as on his presence in class.
c The worksheets would relieve the researcher from the obli-
gation to continuously supervise the work of the group. of
course, they would be given the necessary explanations but they
would be then left to work on their owi, something not feasible
with the method applied in the previous term.

d. The children's response to the demands of the lesson would
be negative if it had to do with numbers only. Through the
worksheets the children would deal with simple and pleasant top-
ics such as the shapes, length, various comparisons, as well as

basic processes of computation.

The worksheets were photocopies of various English books for

children of about this age. 4? All four children reacted iguite

positively. The worksheets looked similar to the cards, yet
they offered the charm of the unlcnowi. The text im3 within
their grasp, moreover, they could colour the pictures of the

worksheets, write on them, use them, that is, like copybooks
even if they were not such. They could finish the task required

iquite easily and pleasantly and above all they felt productive
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and useful, they made obvious progress and thus they did not
differ from their classmates. It could, therefore, quite
safely be claimed that this last approach was quite successful

ani satisfied the limited goals for which it had been planned.

142



3 The four children's reactions to the different approaches

attempted during the research.

It has already been reported (p. 138 ) that the four children
liked the SHE project. Their incompetence in Mathematics had
rendered both the book and the subject itself uninteresting.
They were bound to react favourably to anything novel which,
they hoped, could help them participate in the lesson and thus
feel eqi.ial to their classmates. Had the new project been based
on a manual similar to that of the Greek system, the children
might ha.ve been suspicious or at best reserved, since they liad
already imdergone the experience of a manual and been disap-

pointed by it.

The attractive cards, full of happy figures, with the meticu-
lous lay-out and the colourful apparatus which were easily
taken for toys stimulated the children's imagination. The
particular children, desperate in their inability to wuse the
ma.nual, would welcome any change. It was a real shame that
their ability level was so frightfully low that they failed to
understand even the easiest of the cards (and SVE contains a
variety of such cards) and that the SM' project did not provide
for children who were so weak academically.20 Characteristic
of their interest for the cards was their attachment to them
and their refusal to try another teaching approach, even if

they realized their inadeq.iacy to work with them.

First term (work with the SVE cards).

The children almost desperately clung to the cards. They kept
them on top of their desks, asked to take them home, even if it
was certain that no one there could help them complete them.
Aliove all, they did not want to lose the chance to be eqia.l
with their classmates in something that xms new and unknown to
all. If they had consented to be exempted from the use of the
cards, they would not only liave accepted their weakness, but
they would also lose the opportunity to join in a pleasant ac-
tivity which everybody else seemed to enjoy, be it only twice a

week.
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The children showed their preference for certain cards:

a. The ones which had a limited niimtier of items. The ones,
that 13, which did not have any or had only a very short text,
big niuabers and the exercises were sparsely written.

b. The ones which contained some illustrations that reduced
the imatheimatical monotony and austerity of the card.

c. The ones which required some activity, such as weighing,
measuring, etc., because they took it for a game.

d. The cards which required the use of apparatus. The choice
of the card, tha.t is, was mainly influenced by the apparatus it

demanded rather than the concepts it introduced.

The children's reactions when working with the cards varied ac-
cording to the difficulties they encountered. They were enthu-
siastic and became highly cooperative and industrious when they
could understand a card, reach a correct solution and thus win
approval and reinforcement. On the contrary, they became pa-
thetic and passive and were not inclined to work, if a card
other than the one they chosewas suggested to them. Finally,
they became aggressive whenever they needed help for an exer-

cise and they were not given it at once.

Second term (work with the alternative cards).

The smallcards with the mathematical s*rmbols and eqi.iations

were received very positively, even enthusiastically at the
beginning. It was a new game which would moreover,secure the
teacher's presence among them for a long time. Unfortunately,
however, it came as a reminder of continuous failure in the
past. It Tas difficult to dismiss their dislike for the num-

bers which they did not understand and consequently regarded

with anxiety. If this approach had been considered more care-
fully, it would have required a thoroughly prepared method es-

pecially planned for these four children.
The children were given activities involving the formation and

slwabolization of relationships. However, when the children

were askedto s”nab'olize the results of their activities they

144



encountered the usual difficulties and their dislike for what
they did not know returned. Their original enthusiasm soon
vanished arid they lost interest. An attempt to combine the
s"Tiitiolism of the various equations with pleasant familiar sto-
ries failed due to the long timelapse between two teaching
sessions and their inability to get enoughpractice. The
method they usually employed in s”nubolising was that of trial
and error. Having formed the right equation with the small
cards and asked to depict it in their copy books, they wrote
the symbols and numbers in such a way, that they were scattered

on the page without any logical connection.

Third term (work with the worksheets).

The children's reaction to this last teaching approach was
definitely positive. [t was the most profitable method among
the ones attempted for these children. The topics presented in
the worksheets were the shapes, addition, subtraction and also
comparison of sizes, length, weight and finally block graphs
and time. They usuallycontained very short or no text. Even
so, however, the children <could not read them and the
researcher had to explain what they were asked to do. The fact
that there m.s hardly any text reduced the children's anxiety
and influenced their attitude positively towards the
worksheets. The children  responded  favourably to the
presentation of the text and their work indicated that they
understood what was required of them. Considering the
chldren's enthusiastic response, the third term approach may be

considered moderately successful.

The same problem of the long absences of Yangelis and Spiros
was encountered in the third term as well. Given their infre-
iquent attendance and their low competence level in Hatheme,tics,
it was next to impossible to expect those two children to make
any progress. It was, however, satisfactory tha.t at least one
of the four children, Ilaria, made considerable progress and the
rest of the children gained a little ground and what was more
it Tfas all achieved in a pleasant climate without pressure,

insecurity or aggressiveness.
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It is significant, that most of the rest of the children who had
access to the SW cards asked to complete worksheets too. It
was not that they lost interest in the card, but it was not
novel any longer, it did not belong to them and they were not
allowed to colour it. Several of the children then required

b

and got worksheets, "tests,” as they used to call them, supple-
mentary to their work with the cards. The four children who
had argn?e.y ceased feeling inferior to their classmates took
pride in owTiing and using something the rest of the children

lacked and expressed eagerness to participate

D ifficulties that the children were confronted with

during the application of the project.

The first part of chapter IV dealt with the difficulties
encountered in applying the research, difficulties originating
either in the structure of the Greek educational system and the
function of the Greek primary school or in the peculiarities

inherent in the SW* progect itself

The second part of this chapter will include a short descrip-
tion of the difficulties the children themselves encountered on
working with the SHE cards. These difficulties stemmed from
either the content of the cards, namely the mathematical con-
cepts or skills introduced, or the way these concepts were in-

troduced by the cards.

In the course of the pilot study, but mainly during the main
study, by observing the children's work and correcting their
exercise-books it became possible to sort out those cards which

caused them difficulty. The children's difficulties originated

in:
a. the way a particular subject or exercise was presented
b. the introductory text which either set the theoretical

framework of the exercise or offered instructions
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C. the mathematical s”nnhiolism employed to define relation-
ships, operations or facts, and finally,

d. the mathematical concepts which the cards introduced and
which  were  heyonil the children's level of cognitive

development.

Here, selectively only, we shall refer to some of the first
section cards which the children foimd difficult for one of the
four reasons mentioned above, but we shall refrain from
including suggestions of alternative ways of presenting or

s“rmbolizing the same concepts or exercises.

1- D ifficulties due to the way a particular subject or

eiercise was presented.

Children at this age often rush to reply to questions they are
asked or complete exercises they are given. Thus, they either
do not read the text of the card very carefully or read it
partly only. In the second case they may read the points they
deem most important or read the text up to a point only and

stop, assuming that it continues similarly.

The SHE project has seriously taken into account children’s be-
haviours and tendencies and planned the cards accordingly.

the application of the programme proved that certain
cards were too lengthy for the impatient and a usually careless

child to deal with satisfactorily.

The children grew indignant with those cards (for example, 1-8%*
and 7-1) which asked them to draw charts in order to present
their answers. Some of them considered the task too difficult,
meaningless, and time consuming, while the perfectionists among
them were in tears because the drawing in their copy-books did

not satisfy them.
There were cards (such as 1-7* and 2-7) where the suggested ex-

ercises occupied an exceptionally small space, crowded in a

corner at the back of the card, i.e., 1-7%. Thus, it so hap-
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pened that the children became exhausted by the long introduc-
tory text and when asked to perform the suggested activity they
disregarded the two or three isolated exercises squeezed at the
bottom corner of the card. On other cards, where two
alternative procedures were suggested for the same problem
(i.e. 2-7 and 1-2%*), they completely ignored the second
procedure and followed the first one only. The characters or
drawings on certain cards (e.g. 1-6 or 13-5 and 13-6), even if
they were intended to facilitate the children in their answers,
failed to do so. The picture prevailed over the s"nabiolism or
the concept the card attempted to present so it misled the
children to the wrong answer. for example, in 13-6 the
children's attention tms drawn to the qualitative properties of
the depicted object, an ice-cream cone, rather than the
geometrical shape which it was supposed to depict. Thus, it
was mistakenly assumed that cones could build towers since the
ice cream cone had not a base and the one could be inserted
into the other.

Finally, in some of the cards the questions were asked in such
a way that they gave the impression that they were statements
rather than requirements to be attended to mathematically. The
children were used to a particular t"qje of question which had
the form of a statement and it only acq.iired meaninig when the
blanks it contained were completed with words or numtiers.
Conseq.iently, when the questions did not appear in this form
they were usually mistaken for statements by the children and

were not completed with answers.



2. Difficulties due to the introductory teit of the

card

In a mniUiiner of studies”™i on the "readability" of mathematical
texts the wy that a. the concepts, methods and explanations
are presented, b. the instructions to the child are formulated,
c. the examples or the exercises are introduced and d. the
signals are manipulated by the mathematical text books (or
worksheets, or cards) is judged of crucial \%lue. The changes
brought about in education in the past few years, the new
teachirg methods in ilathematics and, particularly, the ones
based on individualized projects req.iire a high reading anti
writing standard from children. Moreover, the child is often
confined to silence, obliged as he is to work on his oltn on a
worksheet or card. Therefore, he is not often given the oppor-
timity to discuss the matter, exchange ideas, listen to anti use
the appropriate terminology, so as to develop not only his ver-
bal and communicative skills, but also his ability to elaborate

and solve problems.

In the course of the research the children's work in class
showed that the long or detailed instructions offered by some
of the cards confused them. The children often felt
discontented by the elaborate introductory instructions and
solved examples (fortunately characteristic of very few cards).
They appeared to thirk that they had somehow been tricked into
a lot of tiresome and uimecessary work, since the result was
provided by the card anwey (e.g., 1-7*% and 1-9%). The
children were eager and anxious and moreover, they expected
immediate results from their actions. Furthermore, being
uiiable to keep two or three relationships in  mind
simultaneously, they read one of the instructions at a time
fulfilling its requirements and then returned to the second one
and, finally, to the third instruction. It was, that is, a
process which took a lorg time to yield results. The children,
therefore, often chose not to read the text at all, but tried
to decipher the exercises from their s*unbolism. Alternatively,

they read part of the text only or read it all but ignored it
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completely. They considered themselves able to solve the
exercises without following the instructions of the card.
Thus, in order to complete the exercises, they implemented ways
familiar to them or they invented methods of their owi
combining the knowledge they had already acquired with the
information or instructions they had assimilated through
readirg the text. For example, in the 1-10*, 11*, 16* or 1-17*
cards on addition, very few children employed the proposed
apparatus, blue and red coijnters and this only after the
researcher's intervention and encouragement. Most of them used
only the s”Tubolic depiction of the apparatus, blue and red dots
in their exercise-books, without bothering to use the apparatus
itself. As far as addition was concerned they judged they
possessed the necessary skills or its operational mechanism,
therefore, they deemed the apparatus a complicated process they

could do without.

In conclusion, it could be claimed that a nimtier of the
erroneous answers the children produced should be put down to
their difficulties in reading and fully imderstanding the text
rather than to the mathematical concepts they were dealing
with.

3- Difficulties due to the mathematical teimiuology and

symbolism of relations and operations.

The statement "mathematics is a language in itself" 1is common.
However, there are some who claim ths.t Mathematics is not a
language, but "it is an activity and a body of knowledge.

Thus, various languages could be used to describe and express
Mathematics. A system of s™mhols, signals and terminology has
been developed to enact Mathematics and this system is not pure
Mathematics. This s”nabiolism, if used by an expert, could ex-
press mathematical ideas more easily and precisely. But to in-
terpret meanirgfully such a symbolism means that it is
necessary to possess that mastery which enables a translation
of the actual content of the symbolism into a spoken

mathematical language and hence into the ordinary spoken

150



language and vice versa. Thus, it could so happen that
although a child knows the mathematical principles involved in
an exercise, he fails to give the appropriate answer because he

13 not familiar with the mathematical vocabulary or sxTiitiolism.

In the present study, some problems emerged due to the
terminology and symtiolism used by some cards. These were very
few, yet the difficulties they caused were common to all
children. Clarification about the sxnabolism 7Flas necessary
before proceeding to the solution of the exercise. Apart from
their reactions 1in class the children's answers in their
exercise books further indicated the difficulties they faced.
They invented a new form of symbolization, followed thought
processes, used relations and they interpreted the terminology
on the basis of their previous knowledge. By following faulty
rules, which, however, had wusus.lly a sensible origin, they

resulted in a new, false invented procedure.

Possibly the difficulties stemmed from the fact tha.t several
cards, the 1-1 card, for example, introduced a number of con-
cepts simultaneously and in an unfamiliar tmy to the children.
The particular card presented;

a. A binary operation (two members, a and b of a set are com-
bined according to a given rule, addition, anl produce a third
member to the set, x).

b. The ordered pair notion (a pair of numtiers which must be
taken in the given order. According to our example, b must be
added to a to yield x as a result).

c. The open sentence exercise (a sentence, neither true nor
false, until a numeral has been putinto the place holder).
The exercises of the card are given in an open sentence t"gse,
so that if the child interprets the s"Tut'Olization correctly, he

must then have an equation of the type: a + b
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d. SyTitfOls expressing relationships. (Suppose the child must
relate something given on the left of the arrow to something he
13 asked to find according to a given instruction aiid depict it

on the right of the arrow, e.g. (a, b)

e. A way of recording (an elementary form of mapping is in-
troduced to encourage children to record their activities in-

volving addition).

Considering that 1-1 is the first card of section 1, the chil-
dren encountered most of the above concepts and symbolisms for
the first time or at best for the first time in the new school
year. Naturally enough then, they posed so many problems to
the children.

Now, in 1-4 the children faced more serious difficulties This
card also presents too many concepts and sxmhiols
simultaneously. Moreover, we believe that the SiTutsolism is not
clear enough and it confuses rather than facilitates the
children in the retention and recall of information.

a. In simtiollsing the binary operation, for example, the card
places the constant addendum +6 at the erd of the arrow and not

on its top i.e.

(1 ——— > + 6 +6 . . . .
and not N so that i1t looks as if 1t 1is

the result of a given correspondence and not the rule of this
correspondence.

b. There is no affinity between the law of correspondence and
the elements of the two sets (domain and range). For example,
the child sees a number (5), corresponding to another (11),
which units turn corresponds to a number he is req.iired to find
but cannot see how to find it.

c. If the purpose of the arrow outside the closed curve is to
denote the correspondence, then it is superfluous, since the

correspondence has already been depicted inside the curve
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Therefore, the particular arrow could; i. be omitted and +6
could be put outside the curve ii. Be put but have +6 along
its line and not at the arrow's point 1iii. both the arrow and
+6 could be omitted and +6 could then be placed on top of the
arrow of the first correspondence enclosed inside the curve,

d. If the closed curve denotes a set, then is this s”nubolism
important? Having the circumstances as a guide-line, the writ-
ing of the numb'ers as well as the drawing of the arrows follow
a circular direction. that is the purpose of this s”nabolism':'
Would then be preferable to use a linear form instead? That

1S :

5 11

Here also we have a set of numtiers the cardinal numtier of which
IS 4, the numbers-members of the series follow a given law and
mapping is employed to record results.

e. One may wonder whether so much diverse data should be
crowded into children's heads so soon. The concepts incluided
in 1-1 as well as the method of their SiTObolization have
already been mentioned. The 1-2 card presents simple
horizontal additions. Card 1-3 suggests a solution for first
degree eiquation (the property of inverse operation in the
addition) and we have already discussed the concepts and
s"mibiolism included in 1-4. Is it expedient to present the

children with so many concepts in such a short span of time?

Moreover, in several cases difficulties arose because of the
introduced terminology. Take subtraction, for example; too
many terms referring to this mathematical concept were crowded
into a very short time span. After the children had been
introduced to the terms take atja.y, subtract, the difference of,
they then had to discover the concepts underlying those terms
and assimilate them on the basis of already known schemata.
Therefore, the children were not given the opportunity to
familiarize themselves with one term at a time, but were
bombarded with a numtar of them simultaneously. This haste

resulted in faulty interpretations of the implied concepts and
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to a complete confusion concerning the roles of sibtrahend and

minuend.

In conclusion, it could be argued that the root of the
children's difficulties and mistakes lay in their inability to
relate the ‘’various terms and s"niatiois to their imderlying
concepts. It appears, therefore, that for satisfactory
progress to be made and permanent learning to be established,
the comprehension of the denoted conceptual transformations is

imperative.

4. D ifficulties due to the mathematical concepts.

In their effort to complete the cards, the children encountered
several difficulties due probably to the fact that the concepts
and operations introduced by the cards were beyond some
children's cognitive level. Thus, for example:

a. several difficulties appeared in the cards on the addition
of two-digit numbers or a two-digit with a one-digit number
with a remainder. Also several mistakes were made concerning
the function of zero in additions. At times, the sum would be
smaller than one of the addenda, a fact that did not seem to
bother the children. It became obvious ttiat the children were
not familiar with the idea of estimation yet and furthermore,
they could not perceive that the total class, being wider,
includes the parts, they could not see, that is, the relation
between the whole to its parts. According to Piaget, "for
them, wholes are not logical classes, but elementary schemata
of assimilation or syncretic aggregates, in which the relation
between the part and the whole is not yet a q.iantitative
relationship, or even 'intensively' quantifiable, 1i.e., 1is
neither part  nor inclusion, but merely 'qualitative

participation.

Host of the children had not yet familiarized themselves with
the process or the operation of addition. Place value was a
rather misunderstood notion and the relation between tens and

units was not established yet. Thus, the children either
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treated the two-digit numbers as if they were two separate

ones..

(7 +3 +4= 14

R =]

or they add the units only, ignoring the numerals referring to
the tens;"4

eg, TD T
2 Q 42
or
13

Finally, =zero presented a problem to several of the children,
either when it represented the unit digit of one of the addenda
or the unit digit of the sum. Thus, at times zero would assume
its multiplying property and in other instances when the sum of
the wunits was 10 the child would decide to write 10 at the

units column and thus modify the result;

eg, T.T.
43

27
6 10

b. A lot of difficulties appeared in subtraction when it was
given as follows: ~ “1 I=b 'or | |-a=b-t). The

most common mistake was the interchanging of the given numerals

(as if they had been put in the wrong place). Thus the first
equation would become:

-b=1 | and the second b -a =| |.

The children had not reached the Piagetian stage III yet,

namely, the level of operational thought, therefore, they were
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imé.ble to thirk of three numbers at the same time, 1i.e., the

whole and its subclasses.

It might be useful to mention here that sentence (b) presented
more difficulties than sentence (a). In (b), the parts were
given and the whole ims asked. In order to answer this
sentence correctly, the pupils should be ready to see the whole
as the result of an additive composition of the parts, however,

the children failed to see (a) and (b) as parts of a whole

With sentence (a) the children who performed it successfully
employed decomposition. They started from the given numt'er ‘a’
and by taking a“Tay one after the other the units, they finally
reached the given number 'b'. The children foimd it easier to
decompose the given whole than to compose it from the given

parts, which, in any case, they did not perceive as such.

c.  Another difficulty the children were confronted with was
that of sharing elements of one set into three or four equal
sut*sets. The commonest mistake was that the children attempted
to achieve trichotomy via dichotomy which either leaves a re-

mainder representing the elements of the third sut*set;

1)

e.g., 15 4 ;irb
XT)

or it leaves them with nothing to give the third part. In this
case they would divide the whole into two eq.a.l parts and

repeat the same number in the third subset as well;

e.g.,
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These children were obviously unable to keep the two require-
ments of the exercise in mind. Consequently, they could not
make the parts eq.iai, and as many as the problem required. The
children seemed to thirk of dichotomy automatically whenever
they were asked to subdivide a given whole. But in this case
the procedure to be followed should be that of dividing the
whole into two sets, the first of which should be half of its
complementary. Evidently the children had not aenquired the
one-to-one correspondence yet or the eqiii'mlence of two, three

or more sets.

In a few cases children applied additive eiquivalence (that is
the equi'mlence in respect to one attribute) instead of the

multiplicative eiquit®a.lence, where two attributes are involved:

r?)

The children here depicted a «qualitative trichotomy
(B =A+ A+ A") and not a q.iantitative one: A= A‘= A",

d. The 6-6 card proved to be a pitfall for almost everyone.
It required the children to find the smallest number of coins
necessary to form a given amount of money. Almost none of the
children took into account the two restrictions posed by the
exercise. Thus, there were those who managed to form the given
amount using coins, only did not take care to use the least
possible, while there were others who did not even bother to

use coins, but employed integers which made up the given numtier

instead :

eg, 0 (i)(i)© © © 0

) MW
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5. Difficulties due to various reasons (other tlan the ones

already mentioned).

Other sources of difficulty for the children were a. the lan-
guage used in the card and b. their inability to stmb'Olize or
record the results. In certain cards the English text was
unsuccessfully translated into Greek. This unsuccessful
translation, produced a rather vague Greek text which often led
the children to handle the exercise erroneously. In card 7-4,
for example, the children misinterpreted the terms 4ZLiddie-sijre
(doll) arid the (doll) in nidnle and consequently made quite
a lot of mistakes. Only after relevant explanations did they

understand exactly what the card meant.

Another difficulty which also led to errors stemmed from the
children's incompetence to manipulate numerals, numtiers and
s“ligio Is, and to record relalions. Some children's difficulty
in lining up the numtars correctly became apparent. Even when
the numbers were already aligned, some children would change
the vertical alignment for the horizontal one; e.g.

rn . D .TJ.
I' D.U. D.U 1 7
A A instead of 9 or Instead of «
15 16 —

or would move the numerals from their given places: eg

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

15 15

Obviously, all the above examples reveal that the children had
not grasped yet the concept of place 7alue, but they also indi-

cate the children's wrong manipulation of numbers.
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Once more, the difficulty that children of this age have, that
is, to keep in  mind more than one relationship
Simulataneously, and their tendency to focus on one of several

data presented to them, became obvious.

In conclusion, it was shotm that several of the concepts, rela-
tionships and operations introduced through the SHE cards were
beyond some children's ability level. Needless to say that
several children* s cognitive development being rather limited
made it hard for them to keep up even with mathematical

concepts corresponding to their chronological age.
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DISCUSSIOM ON TBE GIVEN QUESTIONNAIRES
Hie parents' questionnaire

The parents' answers to the «questionnaire'*”™ they were asked to
complete at the end of the school year are discussed here: a.
both separately for each school, and b. generally as a summing up
of the procedure. This diversification was judged necessary after
realizing that the parents of the downtown school were more
critical (tomrds the system and the approach followed) than the
parents of the other two schools whose judgement of the project
Tfas mostly positive. Unfortunately, of course, not all parents
answered the qi.iestionnaire. Few of them accepted our invitation
to come to school on a definite day to discuss their aspects or

objections concerning the application of the SUP project.
1 The 41st School.

Sixteen out of the twenty five parents (64%) completed the
«questionnaire. Fourteen of them reported that their child enjoyed
working with the cards. Their view ims that children were
attracted to the cards because:

a. They were original, interesting and were regarded as a play
activity rather than a lesson of instructions. The cardwork
offered their children the satisfaction that they proceeded at
their o™m pace relieved from the teacher’s pressure or guidance.
Moreover, the cards gave birth to a kind of competition among
children something that, in their opinion always, was positive.27
Out of their owtl free will they progressed fast congqi.iering rather
effortlessly and in a certainly very pleasant my the \mrious
mathematical concepts.

b. Even if the cards presented a wide variety of concepts, it
JKis done in such a pleasant and interesting xray, that the chil-
dren were eager to know what the next card contained. Moreover,
the apparatus was proposed as an integral part of the learning
process. The apparatus did not consist of vague, incomprehensi-
ble objects which could perplex or confuse the child. They were

simple, familiar, everyday objects, pleasant to deal with, so the
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children actually learnt by playing. They welcomed the chance
they were offered to move around the classroom freely., to act
inlependently, to research personally, so that they reached their
owi results ani conclusions. In short, on completing a card they
felt the satisfaction of success which built up their self-
confidence.

c. It was a novel, different approach, suitable for every com-
petence level. Quite unrepressed, they were able to proceed at
their OFm pace, and thus they had no reason to develop negative

allitudes towards Matheme,tics.

Concerning the teaching method the parents considered that it
helped their children:

a. to become acquainted and acq.iire conceptsand relations
beyond the four basic processes of mathematics,

b. to comb'me knowledge with pleasure anl play,

c. to conqg.ier knowledge themselves through action and
experimentation and not as a passive audience of listeners
(arisirg from uninspirirg teaching). As a mother
characteristically reported, "it is a simple, attractive but also
interesting approach to Mathematics, initiating the child into
concepts beyond the four basic facts. The cards as well as the
apparatus combine learnirg with play and that is the reason why,
I think, my daughter who has always disliked Mathematics came
around loving SVE 7-13. "

d. It aroused their interest: thus they found it easy and com-
prehensible.

e. Startug from very simple, easy to perceive concepts they
were thrilled with their success, their self confidence ims
strengthened thus they felt competent and eager to proceed fur-
ther.  Their initiation to more complex and difficult concepts
was smooth after continuous revisions and consolidations of the

same concepts which did not seem to bore or confuse them.

Naturally, opposite views were expressed as well. For instance,
two of the parents answered that their children liked working
with the cards occasionally only. In their attempts to clarify

their responses, the first one explained that her daughter
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preferred working on the manual and the second specified; "The
cards as material plus the teaching approach are appropriately
efficient and satisfactory. Of course, the apparatus is indis-
pensable if one wishes to attract the children's interest anl
urge them to action. Nevertheless, 1 thirk that; a. sometimes
the exercises could be solved in more than one way, which made
them rather vague, b. since the apparatus was considered neces-
sary for the solution of exercises the child could not work ef-
ficiently if he took cards home but could not get hold of the
corresponding apparatus, as well, c. the cardwork was undoubtedly
extra work for the child. At times the concept introduced by the
card coincided with the corresponding Greek syllabus thus,
offering a chance for consolidation and reinforcement. My
daughter was then eager to work with the cards as she felt she
was progressing faster and more effortlessly.  %lJhen, however, it
30 happened that she was obliged to work on different concepts in
the two systems then they weighed as two completely diverse

sutijects on her and tired her out. "

The problems pointed out by the particular mother originated in
the way the approach was applied rather than the SMP 7-13 itself
or the teaching method it adopted.

Question 3 explored the children's response to the fact that two
extra hours of Mathematics were added to their normal programme.
Eleven of the sixteen parents answered that their children pre-
ferred doing Mathematics from both systems simultaneously.  Four
out of sixteen that they wanted to work with the cards anni only

one did not mind which of the two systems would be used.

Finally, the fourth question inquired whether the children
sought their parents' help in order to complete the cards. Five
of the sixteen parents answered negatively explaining that their
children regarded the cards as a game and consequently faced no
difficulties in understanding and completirg them. Unfortu-
nately, very few of the rest of the parents who replied posi-
tively bothered to report the reasons why their children needed

their assistance. The few explanations given implied that the
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children'3 difficulties stemmed from their inebility to draw
certain shapes or get hold of the appropriate apparatus, or fi-
nally, to wunderstand the introductory text of the card either
because it was not clear enough or because its formulation was

me omprehensib le.

2. The 9th School.

Nine parents out of the seventeen (53%) replied to the ques-
tionnaire here, but in comparison with the parents of the 41st
school many more responded and indeed very enthusiastically to
our invitation to come and discuss their views or objections

concerning the system.

To the first question eight of the nine parents answered that
their children enjoyed working with the cards. Only one parent-
reported that his son only occasionally liked the cardwork and
explained that certain of thecards seemed easy to him while he
faced difficulties in others. All eight of the first category of
parents considered that their children's enthusiasm for SMP 7-13
was due to the possibility it offered them to do Mathematics
through play. Thus, the children had fun and learnt Mathematics
effortlessly in a very original and unusual %y. Now as far as
the teaching method x"as concerned they found it very effective.
Their view was that it helped children learn more in a shorter
time and in a much more pleasant and easier way than the

tradi lional methods.

To the third question seven of the nine parents answered that in
their opinion their children would like to stuly Mathematics
through both systems simultaneously while two of them replied
that their children would prefer to be taught through the cards
only.

Finally, to the fourth question five of the nine parents answered

that their children needed help in order to complete the cards,

but unfortunately, they did not refer to the causes of their
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children's difficulties. Only one of them wrote character-
istically that his child rarely asked for help, whenever, that
is, he could not find at home the apparatus he needed to fill in
the cards. The remaining four parents reported that their chil-
dren considered the cardwork as a game rather than homework,

consequently they met no difficulties and never sought help.
3. The Aghia Triada school.

Here ten of the fifteen (67%) parents completed the «qi.iestionnaire

and most of them responded to our invitation for discussion.

To the first question eight of the parents answered that their
children enjoyed working with the cards because:

a. even if the 3HP cards initiated the children in mathematical
concepts, yet they were so pleasantly presented that they did not
become tired but on the contrary had fun,

b. the pictures and figures on the cards as well as the nature
and variety of the apparatus attracted the children and made them
regard the cards as a game,

c compared with their Mathematics manual exercises and the
monotonous traditional teaching methods employed, the card based
teaching approach was a pleasant surprise which helped the chil-
dren work in a specially cheerful mood during the whole school

year

Concerning the teaching method all parents responded that it was

right, effective, the most appropriate for this age.

One of the two parents who answered tha.t their children liked
working on the cards occasionally only revealed that his son did
not feel at ease with too much writing so he took care to avoid

it by taking home cards containing pictures or figures!
The second parent reported that his child found the syllabus

tiresome due to the freqient revisions it included. That, he

held, decreased his child's interest for the cards and accounted
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for his occasional imwillingness to work with the particular ma-

terial.

To the third question, seven of the ten parents replied that they
believed their children would rather be taught through both
systems simultaneously, two answered that their children pre-
ferred the SHE method and one reported that his son would like to

have worked with one of the two approaches.

Finally, to the fourth question, nine of the ten parents replied
tha.t their children sought their help for the cardwork and only
one wrote that his son did not ask for help because he understood
the theoretical context or the instructions of the cards because

of previous, relevant work at school.

In summary, reviewing the responses given it could be claimed
tmt the majority of the parents of the children of all three
schools (80%) held the opinion that their children liked working
with the cards.

This, they presumed xms a result of a. the original and pleasant
way in which the cards presented the x%rious concepts, as well as
the variety of apparatus made available by the system.  Working
with the cards gave the children the impression they were
involved in a fascinating game rather than in a Mathematics les-
son, b. the teaching approach ims so different from the tradi-
tions.! method that it offered the children the opportunity to

move freely, act, and assume personal responsibilities.

Some reservations were expressed concerning the syllabus of the
cards and the frequent revisions imposed on the child. Several
obscurities were also mentioned concerning the instructions given
as well as the phrasing of the questions which at times led to

more than one solution.
Most of the parents thought that their children would prefer to

have Mathematics using both approaches at the same time. A few

parents expressed the view that the lesson should be solely based
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on the SVE project hut very few believed that their children

should be working through one of the systems only.

Finally, the majority of the parents reported that their children
needed help in order to complete the cards they took home.
Unfortunately, very few of them referred to the particular dif-
ficulties encountered by their children. Several parents, how-
ever, acknowledged that their children sought no help since they
found the cardwork especially attractive and did not have to try

hard to understand a concept.

The meetings with the parents - those of them who responded to
our invitation, of course - were very enlightening, since they
were indicative of their attitude towards the material and the
teaching method adopted for the research. It could be claimed,
therefore, that the parents of the children of the Aghia Triada
school and especially the ones of the E'hinikas school were defi-
nitely more enthusiastic and open to change. They perceived that
their children took real pleasure in working with the cards which
they regarded as play rather than lesson. Many of them saw that
their children assumed a positive attitude toT-fards Mathematics.
They worked happily and conseq.iently made considerable progress

which filled them with satisfaction and encouraged them to

proceed further. The children's attitudes towards the project
influenced their parents' opinions who almost unreservedly
accepted the new approach. They were only a little sceptical

about the project's possibilities to be applied successfully. &
child, for instance, who working at his ovm pace and according to
his abilities, completed in the course of a school year the first
section cards only, could not possibly cover the required Greek

syllabus in Mathematics.

The parents of the 4Ist school pupils, who mostly came from a
professional background, were basically positive tOT*ards the new
system, they were, however, more reserved and critical towards
both the material and the teaching method employed. They were
certainly pleased to see their children thrilled with Maths, even

if a bit concerned by their willingness to work on the plan, when
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no one forced them to do so, whereas they grumbled about the rest

of their school subjects.

The particular parents took personal interest in the cards, su-
pervised their children's work and several of them had the chance
to witness for themselves the class atmosphere during the SHE
hour as they visited the school while their children were working
on the new Mathematics project. They were equally sceptical with
the parents of the other two schools about the applicability of
the system throughout the whole primary school years and its
effectiveness in covering the syllabus for every ability level of
the children. Moreover, here, however, the expediency of the
system's persistence to use arbitrary counting units ms
questioned.  They considered that certain concepts continued to
be rather too simple arid sterile with regard to the kind of
knowledge they provided children with. Lastly they observed the
possibility that the children's unprecedented enthusiasm about
the new approach might be due to the fact that they regarded it
as an activity outside their school obligations, arid moreover,
felt secure to face it being well-prepared by their work on

Mathematics through the traditional method.

Definitely, however, all parents agreed on one point: Not only
were their children reconciled to Mathematics, but they also en-
joyed 1it, considering it to be one of the most pleasant school
activities. Even with the critical comments made, there was a
general impression gained that the use of the SMP was a satis-
factory approach to Mathematics although such an introduction
would req.iire further investigation before it were generally ac-

cepted in Greek primary schools.

The teachers' questionnaire.

Judging by the answers given by the teachers in each of the the
three schools on the completion of the main study, it became ev-
ident that:
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a. All three agreed with the way in which the various mathe-
matical concepts were conveyed by the cards. They believed the
cards to be instrumental in helping the pupils to master knowl-
edge on a par with their individual capacities. The cards also
ottered them the satisfaction that they were quite competent,
liberating them from any feelings of inferiority.

b. The children enjoyed the session of this particular pro-
gramme, mainly because there was ample apparatus that they could
easily use (in order to answer the questions posed by the cards)
but also because the tasks appealed to them. Like some of the
parents, they mentioned the competitive spirit among the children
that the cards produced as well as the fact that even the most
uninterested pupils of the class were attracted to the activity.
c. The children,in their opinion, had not profited very much on
an academic level because there were not many chances for di-
alogue, and there were not any questions asked or opinions
stated. Concerning the social level, the two teachers found the
activity worthwhile, while the third held the view that the sys-
tem's demand for personal work offered slim chances for co-oper-
ation and collective work. Finally, with regard to the pupils'
advantage on a personal basis all three answered unhesitantly
that the use of the SMP cards was beneficial.

d. In most instances teaching with the cards really helped the
children understand and enjoy Mathematics.

e Compared with the previous system, SMP m.s much more
effective because it offered the children a responsible role to
play, it gave them confidence and regardless of their intellec-
tual capacities, the satisfaction of success.

f. The use of apparatus i-ms indispensable in the understanding
of the various mathematical concepts, and they themselves admit-
ted the beneficial use of the apparatus in their Mathematics
class.

g. A system of teaching like SME* could be applied to the Greek
school under certain conditions; i. that its application should
be limited to the lower forms in a school ii. the number of
children per class should be small lii. the hours of Mathematics
teaching should increase iv certain school rules should change

in order to facilitate the use of SMP.
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I'h. TTiey themselves would not obiect to the introduction of a
system like ShP , in case the Ministry of Education decided it,
provided that they were offered special, intensive, in-service

courses for their orientation towards the programme.

It should he noted that apart from their answers to the ques-
tionnaire, in the course of private discussions, the teachers
expressed some second thoughts both in regard to the effective-
ness of the teaching methodology and to the possibility of its

application in Greek schools.

Some of the reservations they expressed concerned;

a. A general restlessness in the classroom as well as the con-
stant noise the children made during the session, which, in their
opinion, was very tiresome both for the teacher and the pupils
and it could be exhausting for the teacher, if it went on
throughout the teaching day.

b. A very limited chance for communication between teacher and
pupils and among the pupils. They claimed that the system of-
fered the teacher few chances to elucidate a new concept with the
entirety of the class, to use the blackboard, to initiate a
dialogue, and generally to create such situations that would en-
able the students to use the mathematical language and allow them
to commimicate with each other with mathematical terms and
symbols.

c. The fact that the teacher was obliged to repeat the same
analysis or explanation two or three times in the same session to
different children and this naturally went on for weeks or

months.

From a certain point of time onwards, they maintained it would be
very difficult for the children to remain in the same group, as
the children within one group would progress at different rates
than others and, thus, they would deal with different topics at
the same time. The teacher, therefore, would have to check daily
which children would be working on the same topic before she

could make her theoretical introduction. Even in this case.
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nothing couM gue.rantee that all the children would have listeneu
to the theoretical analysis on all topics throughout the year.

d. The few chances the system offered the children to famil-
iarize themselves with numt'ers and mathematical facts, as well as
with the solution of mathematical problems. On the contrary,
they believed that the system persisted and consumed too much
time on concepts, such as capacity, weight, money, etc., imple-
menting, moreover, arbitrary units.

e. The applicability of the system, even if the teachers were
well disposed towards it, unless the function of the Greek ele-
mentary school was revised and some changes were attempted to the
system itself or the existing system was combined with some other
teaching approach.

f. The teachers' unwillingness to exchange the security of
their old and tried working conditions for a radically new
teaching approach which they considered would be definitely much

more demanding.

Conclusively, it could be argued that the teachers saw both the
SIIP project and the teachinig method employed positively, even
though they were sceptical as to whether it Tras a system that
could be effectively applied to the Greek primary school at
present, considering the existing structural and functional con-

ditions prevailing in the sector.

3. The children's questionnaire.

It ws also decided important to gauge the pupils' reactions to
the project by means of a T.iestiormaire. From so doing, it %as
hoped that the children would indicate their feelings and
thoughts about the work they had completed during the project,
since the children's attitudes to Mathematics are as important as
their competence in the subject. In the APU Mathematical Devel-
opment (p. 114), it is stated that

the thoughts and feelings of pupils towards the activities they

engage in at school are an important feature of their learning.
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not only because of evidence that they interact with attainments
but because positive attitudes are considered a desirable accom-

paniment to learning.

Another aim of the questionnaire Tygs the selection of information
on the difficulties that the children encountered in dealing with
the various topics of the first section cards. Finally, it was
seen as important to know the pupils' personal views concerning

the project itself and its application in class.
a. The questions asked and the replies made »j the children.

The miestionnaire consisted of eight main questions all of which
referred to the experience the pupils had in using the 5IP mate-
rial for a whole school year. Fifty four children in all com-
pleted the iqi.iestionn8.ire, in particular, twenty five in the 41st
school, fourteen in the 9th and fifteen in Aghia Triads, school.
Several questions went unanswered by some of the children,
therefore, the number fifty four is not accurate for all eight
questions. Nevertheless, the number of children who answered

each particular question is given.

In general, the children's answers in all three schools were
rather contradictory and to record them in a diagram was deemed
rather difficult and pointless, since it would neither give a
clear picture of the children's e”“mluation of the project, nor

offer grounds for discussion arid comparisons.

It m.s, therefore, considered more appropriate to present the
pupils' answers in a tabular form being thus able to discuss and
compare them. The particularly interesting answers are discussed
in some detail. However, as previously stated, certain opinions
are contradictory in nature, so even if the children's answers
are of interest and in certain cases illuminating they should be

interpreted with caution.

The children's responses to the q.iestionnaire might have been

influenced by certain factors which are mentioned here:
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. %en asked to answer the questionnaire the children had al-
ready finished the first section cards and some of them had pro-
ceeded to the second, even the third section. It would, there-
fore, he very natural for them to have forgotten several of the
cards they had worked on, at the beginning of the project, thus,
one might argue that their answers were given at random.

2. The children's positive answers probably reflect their ea-
gerness to please their teacher, or, moreover, their attitude
that everything introduced at school is right.

3. Certain children, in their effort to appear as eqially good,
enthusiastic and careful as their bright classmates, copied their
answers. Others, on the other ha.nl, in an attempt to be

different gave highly improbable answers.

Did you like doing Mathematics from the 3VE= cards?

Answers: TES NO
41st 25(100%)
9th 14(100%)

Aahia Triads. 15(100%)

2. Name the cards that you liked most.

Answers :

Schools All Vol. Money Measure height time Shape Math. Meaning

Cap. Skills less
41st 9 5 7 6
9th 3 5 1 1 3 1 1
A.Tr. 12 1 1 1

4% 9.3% 0o 3.7%  11.1% 18.5% 1.9% 13%  3.7%

Note: In this question two pupils of the 41st school and one
pupil of the 9th school named cards on two different topics and
thus the answers appear to be twenty seven instead of twenty five

and fifteen instead of fourteen correspondingly.
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3. Which of the cards did you like least?
Answers :

Schools None Vol. Money Measure Weight Time Shape Math. Meaning

Cap. Skills less

41st 14 4 1 6
9th 5 1 1 1 1 4 1
A Tr. 11 1 2 1

46. 3% 9.3% 1.9% 3. ™% 1.9% 9.3 1.9 222% 3.7%

Note: In this question the pupils who answered "None" actually
meant that they liked them "AIll."

4. Name the topics you found particularly difficult.

Answers :

Schools None Vol. Money Measure Weight Time Shape Ma.th. Meaning

Cap. Skills less
41st 9 1 1 6 8
9th o 1 2 8 1
A Tr. 15 I
44.4% 1.9% 3 o 3.7% 11.1% 3.7% 29. 6% 1.9%

5. Wiy, do you thinlc, were these topics so difficult for you?

Answers :

Schools No diffi- Difficulties related Difficulties related Perscenl

culties to the mthematical to the practical \uews
content work
41st 25
9th 12 2
A T- 15
74 1% 22.2% 3.7%
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6. Which of the subjects did you find easier to understand?

Answers :

No Schools None Vol. Money Measure Weught Time Shape mth. Marmg

of Cap. Skills less
Pu

25 41st 8 1 5 4 1 6

12 9th 2 2 2 1 4 1
15 ATr. 10 2 2 1
52 38.7% 5.3% 3.8% 9.3% 13.5% 19% 23.1% 3.8%

Note: In the 9th school, two pupils (namely Yasso and Yangelis)
did not answer the questions from 5 onwards. Thus, the answers
produced by the 9th school pupils appear to be twelve instead of

fourteen from question 5 below.

7a. Would you like to be taught

more often?

Answers :
Schools YES NO
41st 25
9th 12
A Tr. 12 3

94.2% 5.8%

7b. If your answer is "YES" what else would you like the cards to

include?

Answers :

Schools Nothing Math. Practical  Appearance of Personal
else skills work the cards view;

41st

9th

A Tr. 4

19.2%  11.5% 17.3% 19. 2% 23.1%
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Note: This question was not answered by all the children. Thus,
three pupils out of the twenty five of the 4ist school and two
pupils out of the the fifteen of Aghia Triada school did not an-

swer the question.

7c. If your answer is "NO' explain why.

Answers :
Schools Allout the project Personal views
41st
9th 2 1
A Tr. 2 1

Note: AIll the pupils of the 9th school had already answered the
questions 7a(that is, that they would like to spend more time on
the SHE cards) and consequentlythey should not have answered
question7c. Nevertheless, there were still threepupils eager to
justify their dislike of some aspects of SIIP.

8a. "?hat did you like most about the SIE cards?
Answers :

Schools Everything Math. Practical Appearance of Personal

skills 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 things ycai did not like?

Answers :
Schools  ¥e liked Hath. Practical Appearance of Personal
everything skills work the cards views
41st 17 1 5 1
9th 2 4 2 4
w Tr. 10 1 4
55.8% 11.5% 13.5% 1.9% 17.3%

b. Discussion on the children's questionnaire.
1. The cards were favoured among all children.

2. The answers of the children of the 41st school were all to
the point., whereas the children of the other two schools even at

very low percentages (3,7% at the most) went astray.

3. The most diverse answers came from the children of the 9th
school, while the Aghia Triada school children gave very general

answers of the t\rpe "all of them," "none".

4. 44% of the children responded positively to the second ques-
tion, that is they answered that they Iliked the SIIP cards,
whereas to the 3rd question a 46.3% of the children actually pro-

duced the same answer.

5. In the questions concerning volume and capacity a 9.3% of the
children claimed that the particular cards attracted them more

but the same percentage of children rejected the very same cards.

6. The sutijects money and shape were the least popular among the
children. Money in particular was the subject not even once men-
tioned favourably while a 1.9% of the children reported it as the
subject they liked least. As regards shapes a 1.9% of the chil-
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dren referred to them as their most favourite subject and the

same percentage reported the opposite.

7. The cards on weight, time and the various mathematical skills
were the most favoured by the children according to their answers
to question numb“er 2. The percentage of the positive responses

were correspondingly 11.1%, 18.5% and 13%.29

8. The subjects the children liked least were obviously the ones
on mathematical skills. The negative responses came up to 22.2%
in contrast to 9.3% for volume and capacity and 9.3% for time,

the immediately less popular subjects among the children.

9. The most difficult subjects may safely be considered the ones
concerning mathematical skills (29.6%).21 The second hardest
sub,jact was time, despite the fact that its cards came first in

the children's preferences (positive responses 18.5%).2d

10. Even if 44.49% of the children reported that they faced no
particular difficulties in any of the subjects, nevertheless,
this percentage could not be considered accurate since, it in-
creased up to 74.1%, when the children were asked to mention the
causes of their difficulties. Therefore, according to the chil-
dren's responses the difficulties were mainly due to the mathe-
matical contents of the cards (22.2%) and to a lesser extent to

the practical work the cards required.

11. The subjects the children found easier to grasp were the ones
concerning the mathematical skills and time at a percentage of
23.1% and 13.5% correspondingly. The same sub'jects were also the
ones Wrhich, as the children confessed, caused the greatest diffi-
culties (29.6% for the mathematical skills and 11.1% for time).

12. 94.2% of the children wished they could have spent more time

on Mathematics with the cards, while the remaining 5.8% who ra-

sponied negatively came from the Aghia Triada school.
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13. 26.9% of the children liked the practical work required by
the cards more, while 7.7% liked the mathematical skills and
15.4% liked the lay-out of the cards. Now the percentages of the
children who, on the contrary, disliked the cards for the very
same reasons were 13.5%, 11.5% and 1.9% correspondingly. Fi-

nally,

14. llany children (19.2%) expressed their wish that the appear-
ance of the cards might be improved and 17. 3% demanded more prac-

tical work.
c. Some comments on the children's answers.

A comparison of the replies the children of the three schools
produced and the formulation of those replies would yield the

tollowing results;

i. The children of the 41st school produced elaborate replies,
neatly phrased and made an attempt to present difficult things
easily. They had no difficulties in expressing their opinions
concerning the project and the teaching approach. Thus they
stated that they "would like the cards to have more humour" and

that "they wished there were less noise in the classroom".

li. The responses of the pupils of the 9th school show that the
elements of the project that particularly attracted them reflect
their deficiencies, while the elements they rejected denote their
cognitive weaknesses. Their replies reveal their need for action
and movement. They apparently face problems in justifying their
opinions or attitudes. Their vocabulary was rather poor, their
answers were often vague and very few were correctly formulated
and to the point. To the question "What else would you like the
cards to include?" they responded with a request for more appara-
tus and pictures more colour, drawings, activities, more toys,
"things" and dolls.

1ii. The replies of the Aghia Triada school pupils were rather

general indicating a sort of laziness or covering their weak-
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nesses to express themselves accurately. Still there were some
children who had the honesty to admit they would not Ilike to
spend more time doing Mathematics from the cards and quite
fraiilily gave their reasons for that: ("Because Maths are more
difficult," "Because I had other homework to do," "Because they

would be more difficult.")

Depending on the answers the children gave we can divide them

into categories;

i. The ones who surpassed themselves, eager to express their en-
thusiasm and gave answers of the typie:

"I wish they (the cards) were more difficult,"

"I wish they had more exercises,”

"I would like to write more numbers."

11. The pupils who "got under the skin" of the system and ex-
pressed their sincere desire that the cards were better, in their
opinion always. Answers of this category include :

"I wish they had more colours,"22

"

there were 4 sheets (as with the cards on diagrams),"

"I would like to do more maths from the cards."

111. The children who either encountered difficulties or worked
quite smoothly but with no enthusiasm gave answers of the tqqie:

"I wish they (the cards) were easy,"

"I would not like to do more Mathematics from the cards,"

"I had difficulties to unierstand."

The answers to 8a especially (what did you like most about the
SMP cards) describe some of the main characteristics of the SMP
project which influenced the choices of the project for our re-
search. A close examination of each one of the children's an-

swers assesses our very reasons for adopting the SVE project.
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Tlie children's answers
"The pictures"

"The colours"

"¥e count with thing:
"Because I count

with my fingers..

"The.t 1 made progress"

"Because 1 weighed"

"Ths.t T could go out"

Reasons for adopting SHP 7-13

The simple friendly drawing of
the card and the recurring
characters give the project
its identity.

The cheap, familiar apparatus
employed by the children for
the completion of the cards
associates Mathematics with
everyday life. Furthermore,
the child feels encouraged,
comfortable to use any piece

of apparatus available.

There are cards suitable for
every ability level.

Individual learning satisfies
the needs of every child.

The children learn Mathematics
through practice. Instead of
solving or completing exercises
in their books they acquire
knowledge throingh experiences
deriving from their occupation
with everyday activities.

The fact that the children were
not confined to their desks and
could move freely suited the

needs of their age.
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Finally some of the answers to 8b highlight those characteristics
of the project that are particularly tiring or impleasant to the
children.

Answers like:

"the questions"

"Because there were too many (cards)"

"Because they were difficult"

"Because the teacher was not there to show me"

show that the long and sometimes incomprehensible text is annoy-
ing in an individualized system that substitutes the teacher.
The children being accustomed to their teacher's explanations
find it hard to read, imderstand and answer the questions. The
very short time that the teacher can devote to each child, a
problem anyxmy in an individualized project, becomes more acute
when a class has a greater number of under-achieving pupils in

readmg and/or Hatheme,tics.

Thus children's reactions to the project and their answers to the
given qaestionimire serve as good indicators for the advantages
and positive characteristics of the project itself and the
teaching approach as well as for the deficiencies of the project

and the problems that occur during its application.-4
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Discussion on the children's responses to the first sec-

tion test.

The childern'3 responses to the first section test 35

It has already been mentioned that forty nine children out of
the fifty seven participating in the research project took the
test on section 1. Five of the remaining eight children did
not complete the test because of difficulties already described
(p.137). Finally, the three other cases were children who
worked at such a slow pace that the material they had covered at

the end of the school year did not q.ia.iify them to take the

test. Thus, our sample, smell to begin with, was further
limited. Despite the small sample, however, an évalua.tion of
the test results was deemed of great importance. k closer

examination of the erroneous or unanswered replies could be
indicative of the difficulties the children faced in tackling

the particular subjects.

Moreover, several conclusions could be drawn by examining the
different difficulties faced by boys and girls in the same or in
all three schools of the research project. Finally, the possi-
bility that the children's social class might have influenced

their performance in Mathematics could be examined.

For all these reasons we examined and included in column dia-
grams the following cases;

1. The sixteen most difficult exercises experienced by the
girls/boys of each school separately.

2. The common most difficult exercises experienced by
girls/boys.

3. The number of unanswered questions by girls/boys.

4. The three schools' pupils' progress over the year.
Each case is deliberated separately followed immediately after-

wards by a parallel presentation and discussion of the corre-

sponding bar charts.
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1- The sixteen most difficult exercises experienced bj

the girls/hoys of each school.

Each test paper consisted of thirty two exercises based on the
material taught through the use of the cards. It has already
been mentioned ( p. 119 ) that the test given was the original
3[IP test translated into Greek with only slight changes in
places in order to take accoimt of the Greek syllabus (this,
after all, had been our main concern in adopting the SHE cards
to Greek).

Several exercises included three or four questions, so that the
total number of questions came up to sixty eight. Each q.ies-
tion, regardless of its difficulty, was marked with one point,
thus, by securing sixty eight points, the pupil was considered
to have understood and mastered all the mathematical concepts
involved. The first sixteen most difficult questions experi-
enced by boys and girls of each one of the schools are sepa-
rately scrutinized here. There were certainly more questions
causing as many difficulties as the sixteen selected, yet they
were not included in the diagrams. Moreover, the children seem
to have encountered the same amount of difficulty in the four or

five last questions.

In an effort to determine the sixteen most difficult questions,
we calculated for each question the percentage of success for
the boys/girls of each school. The analytical results for each

school are as follows:



a. 41st primary school.

1. The sixteen most difficult exercises experienced by

boys
41st Primary School
120
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27 44 26 57 61 14 18 43 52 65 19 20 25 25 52 55
o BOVS 41 E2ER . Mo

M QRIS 41 The 16 most difficult exercises for boys

The most difficult exercises for the 41st school hoys appear in
bar chart Pi. The success percentage for boys and girls in ev-
ery exercise is also displayed. The nuiiliners on the horizontal
axis represent the corresponding exercise in the test sheet.(l)
Thus it becomes obvious that in exercise numbers 20, 23, 25 boys
and girls faced the same difficulties. On the contrary, in exer-
cises 27 (a coin problem), 44 (a coin exercise), 26 (an expres-
sion of subtraction) the success difference between boys and
girls was considerable and the girls rather than the boys dealt

more successfully with these exercises
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2. The sixteen most difficult exercises experienced by

girls.
41st Primary School
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o BOVS 41 EXER.Ho

B GIRLs 41 The 16 most difficult exercises for girls

Wiat we can observe here is that in exercises 47, 48

1sutitraction with the sjTilijolization of correspondence), 62 (a

siititraction-

addition problem) and 23 (counting up by two in the numbier line)
boys and girls encoimter almost the same difficulties.Never-
theless, in exercises 13 (fractions), 42 (a coin exercise)and

12 (sutitraction with the implementation of the term "take away")
the girls undoubtedly face more serious difficulties than the
boys.
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b The Aghia Triada primary school.

1 The sixteen most difficult exercises experienced by

boys.
Agia Triada's Ei*mentary
100
SO -
X) 60 -
u
u
A 40 -
20 .

27 13 14 44 19 10 21 22 25 31 32 42 43 48 50 51

o BOYS AT EXER N*
H GIRLS AT 16 most difficult exercises for boys

From bar chart P3 it becomes obvious that in exercises 27 (a
problem on money, which can be graded as the least successful
exercise among the boys), 13, 14, 21 and 22 (fractions), 25
(counting up by four in the number line), 42 and 43 (exercises
on money) and 51 (the turn on the right) boys as well as girls
experience the same degree of difficulty. In general, what the
diagram suggests is that for the particular exercises the dif-
ference of performance between boys and girls 1is rather in-
significant. A considerable success difference can be detected
only in exercises 19 (fractions) and 10 (subtraction with corre-
spondence sidatiolisation) where girls are certainly more success-

ful than boys.
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2. The sixteen most difficult questions experienced by

girls.
Aghia Triada Primary School
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In column diagram P4 we can observe once more that in most exer-
cises the difference of the success degree between boys and
girls 1is minimal. In exercise 27 scores of boys as well as
girls were at the lowest point. In short, only in four out of
the sixteen exercises characterised as the most difficult for
the girls did the boys score much higher than the girls. These
were exercises 31 and 33 (the use of the abacus and the s”nobol-
ization of a two- digit number), also 49 (a division problem)
and 57 (the difference of two given numbiers). In fact, in the
last exercise, 57, the success rate of the girls ims 50% as op-
posed to the boys' 100%.

The above scores do not indicate that there exist such topics

where boys' achievement rates are markedly different from those

of girls"'.
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c. The 9th primary school

1. The sixteen most difficult exercises experienced by

boys.
9th Primary School
120 o o &
o -
100
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o BOYS 9 EXER. No
0 O0IRKS9 The 16 most difficult exercises for boys

In column diagram P5 it appears that in eight of the sixteen ex-
ercises characterized as the most difficult ones for the boys
the success rate of the boys was higher or even much higher than
the corresponding one exhibited by the girls.

Exercise 21 (fractions) gets the lowest scores while in exer-
cises 12, 13, 44 and 46 the girls are 100% successful, whereas
with the boys' scores being 75%, 75%, 50%, 62,5% respectively

their degree of success was clearly lower.
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2- The sixteen most difficult exercises experienced by

girls.
9th Primary School
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MacRrLs g The 16 most difficult exercises for girls

Colimn diagram P6 shows that in all sixteen exercises considered
as the most difficult ones for the girls the boys gathered from
higher to much higher scores. In particular, in exercises 39 and
40. which dealt with time, the success percentage was (0% while
for the reimaining exercises the success rate was 33,3 % ,except

for 10 and 11, where they were 66,7% successful.

The above percentages point out that at the particular topics
the girls encountered significantly more difficulties from the
boys. Perhaps, this is due to the fact that the numbier of girls
who participated in the research

was very small.

2. The common most difficult exercises experienced by

hoys/girls.

Table 1 shows for each one of the sixty eight exercises the suc-
cess rates expressed in percentages for boys and girls of the

three schools separately. From this table we distinguished



those exercises in which boys/girls of all three schools scored
the lowest, in the hope of discovering the specific topics which
caused difficulties to both boys and girls. If such topics ex-
isted and we managed to identify them, teachirig strategies could
be adopted which would perhaps lead to an alternative approach

and the provision of supplementary activities.

The diagrams highlighting the common most difficult exercises

experienced by boys/girls are presented below.

a. The common most difficult exercises experienced by boys.
Iuu -
o 6u
27 42
BOVS 41 EXER Mh
0 BOMS AT The common most difficult excerslses
M BOVS 9 for boys

Diagram P7 indicates that exercise 44 (on the use of coins) i-ms

the one that the boys in all three schools found most difficult.

Furthermore, i1t appears that with the exception of two exercises
(44 and 61) the boys in the Aghia Triada school scored the low-

est in the- common most difficult exercises.

Exercise 27 (on the use of coins) was the one among the seven
common most difficult exercises for which the success rates
among the three schools differed most greatly. Thus, while the

success rate of the 41st and Aghia Triada schools were rather
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low but close., the corresponding success rate for the 9th school

was much higher.

b  The common most difficult exercises experienced by girls.

80 -, .
Q fy
@© 60
"/ A
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/;'mii
EXER S&
GiRLS 41 The common most difficult excerslses
GIRLS AT
GIRLS Q for girls

Diagram P8 shows the four most difficult exercises for the
girls. In all four exercises the 41st school girls scored
higher than the rest. The 9th school girls, with the exception

of one exercise, scored the lowest.

The progression here is :giiite clear. At the top of the success
scale came the 41st school girls, followed by the Aghia Triada
school girls but not with a big difference between them (except
for exercise 27 ) and last came the girls from the 9th
school.We should perhaps stress the fact that the results
might have been different if the number of the 9th school girls
who participated in the test had not been so limited.

Furthermore, by considering the results of diagram P8 and those
of diagram P7 (referring to the boys' results) it can be ob-
served that the success rates of the 9th school boys gave a much
better picture than the corresponding one of the girls, while

the reverse was true for the Aghia Triada children.
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3 The common unanswered exercises by hoys/girls.

Some of the exercises went unanswered by both boys and girls.
It was considered that a close examination of those exercises
might prove useful. By pin-pointing those particular exercises
and the topics to which they referred the reasons which might

have influenced children's attitudes to those particular items
could be highlighted.

The column diagrams P9 and PIO display the common unanswered

ipuestions by girls/boys.

a. The common unanswered exercises by boys.

B u 41 EXER Mp
MBuAr The common unanswered excerslses
0 BUY for boys

The exercises which a numl#er of boys in all three schools did
not answer were numbers 19 and 20 (on fractions), 43 (on the use
of coins) and 49 (a division problem). In those particular
exercises the 41st school steadily presented the highest degree
of imanswered exercises, with the boys of Aghia Triada school
coming next and the 9th school last with indeed the smallest

Percentage in all four exercises.38
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One possible explanation for the above results is that the 41st
boys did not risk to give an answer which they did not feel cer-
tain about, while the 9th school boys did not elaborate their

answers so much.
Of course, an alternative interpretation might be that the 9th
school boys fouiid the particular exercises less difficult than

the 41st school boys.

b. Tbe common unanswered exercises by girls.

LW bo -
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27 30 32 34 57 58
GU4# EXER M
Gu RI' The common unanswered excerslses
Guy for girls

Column diagram PIO shows the common questions to which a number

of girls in all three schools did not answer

It can be noticed that the 41st school girls were able to answer
more questions, therefore there were fewer unanswered questions
overall. The Aghia Triada school girls are less successful
(with the exception of exercise 27 which deals with the wuse of
coins and in which they exhibit the highest percentage).
Lastly, the 9th school girls follow with a stable percentage of
reluctant to reply pupils (one out of three girls) which is also
bigger than the corresponding percentages of the other two

schools.
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Finally., a comparison of P9 and PIO diagrams indicates that the
41st school boys reveal the highest percentage of unanswered ex-
ercises.. while the girls of the same school display the lowest

percentages in all cases.
4. Hre three schools' pi“*ils' progress over the year

In diagram Pil the progress of the three schools' pupils is dis-
played through the three tests given in the course of the school

year.

Test 1 is the pre-test given in October, the beginning of the
school year, and before the research commenced. The questions of
test 1 were based on the Ila.theimatics syllabus covered the previ-
ous school year, as well as the period up to the day the SUP

project started.

The children were given test 2 at the end of the second term.
The questions included in the test were based on the material
taught through the use of the SIP cards up to the time the test
trns given. The test m.s not common for all the children, since,
being an individualized programme, SUP allowed the children to
work at their owi pace and thus proceed accordingly. Therefore
the children were divided into groups according to the section 1
topics they had covered and the researcher prepared a different

test for each group (eight tests in all).

Finally, test 3 is the test each pupil tookon completing the
section 1 material. Consequently, not all children took this

last test at the same time.39

Test 3 was a translation and adaptation into Greek of the test-
furnished by ShF 7-13 on the section 1 material. By adaptation
we mean the researcher's decision to leave out those questions
tha.t referred to a syllabus different from the one prescribed by

the Greek curriculrm and to insert exercises based on the mate-
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rial the children had covered through the Greek version of SHE

instead.

Before the findings of diagram 11 are deliberated some
clarification concerning the size and distribution of the sample

are in order here.

a. The nimbler of the children in the '3th and Aghia Triads,
schools tms Ilimited, eleven and fifteen pupils respectively.
Considering that the normal class is usually made up of twenty
five to twenty eight pupils®l it becomes obvious that the par-
ticular sample, especially the 9th school's, is by no means

representative of the total population.

b. The proportion of boys/girls of the three schools involved
in the research was not proportionate (that is, approximately
eqi.ial number of children of both sexes in each class). Thus; 1.
in the 41st school the children that took the test were seven-
teen girls and six boys. ii. in the 9th school the test was com-
pleted by three girls and eight boys and fiimlly lii. only in
the Aghia Triada school the numberof boys and girls that took
the test was in an acceptable proportion (eight girls and seven

boys).

In conclusion, the total number of girls who took the test is
bigger compared with the nimbar of the boys(twenty eight

giris/twenty one boys).

C. The teaching session devoted to the SE project Tjas not
only short but it was also the last of the day, thus it so hap-
pened that several children did not have enough time to complete
the test, particularly in the case of the third test. Hence in
an effort to give allthe children adegi.iate time to answer all
the questions, they were allowed to finish the test in the next
teaching session. The time allowed, therefore, could not be the
same for everyone, but it was deemed ample and ranged from less

than a teaching hour to one and a half hours.
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d. The children were taught from the SHE cards twice a week.
At the same time, however, according to the Greek curriculum,
they were taught Hathematics from their prescribed books three
or four times a week. Thus the time allowed for the SHE approach
Tjas considerably less than that spent on Greek curriculum Hathe-

matics.

e. The 9th school children experienced a pronounced reading
disability; in consequence, when the first test ims given they
were imable to read and understand it. That reading inadequacy
caused them a lot of anxiety which often resulted in tears.
Those children needed and demanded special treatment different
from the one followed for the other schools' pupils. Their class
teacher usually volunteered to read and further explain the text
of the exercises, an act which possibly influenced the
children's responses positively. One might argue, therefore,
that their 52,94% success score did not represent their under-
standing and mastery of the corresponding mathematical concepts
arid had they been left to complete the test alone they would not

have achieved such high scores.

Bar chart P11l shows the progress made by the children of each
school, compared at the same time with the corresponding

progress of the other two schools;

87.66

2
TEST

41st Pr. Sch.  The Three Schools’ Pupils’
m.T. Pr.. Sch.

9th Pr. Sch. Progress over the Year
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raking into consideration the data depicted in the chart the

following observations can be noted;

a. The initial success order of the three schools (the 41st
leading, with the 9th following and the Aghia Triada school com-

ing last) remained unaltered to the end of the research.

b. In all three schools children steadily improved with the
Aghia Triada school <children exhibiting the most obvious
progress (from 28,62% in the first test to 76,49% in the third)
and the 41st school children achieving the least significant one
(around 10%). This may be due to the fact that their success
percentage was high enough from the very first test (78,82%) and
definitely much higher than the corresponding ones of the 9th
(52,94%) and the Aghia Triada schools (28,62%).

c. The achievement differences of the three schools gradually
decrease and the distance of the two schools from the 41st
(which constantly remains at the top) diminishes. From the
columns representing the success percentage of each school in
test 3 it appears that despite their remarkable progress, the
success rates of the 9th and Aghia Triada schools hardly ap-
proach the success of the 41st school in the first test (the 9th
surpasses 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 difference marked between the 9th and the
Aghia Triada schools gradually diminishes. Thus, while for test
1 this difference (even if not absolutely accurate for the rea-
son mentioned on p.196), is 24,32%, it is reduced to 7,32% for
test 2 and becomes 3,46% for test 3.

[Further discussion on the findings and the possible reasons
that influenced them is offered in Chapter V. ]

Finally, the total degree of progress made by the pupils of the

three schools was measured by calculating the differences of the
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scores achieved in the three tests. There were a number of weak-
nesses innate in this procedure and an analysis of co-variance
could he a more accurate method. A statistical analysis of the
findings was considered pointless at this phase of the research,
as 1. the samples of the present study were very limited, there-
fore they could not have been representative of the population,
li. parallel to the application of the card based teaching ap-
proach the children were being taught through the use of their
Greek Mathematics books in order to cover the syllabus pre-
scribed by the Greek curriculum, 1iii. the time devoted to the
research was not adequate. Should we be given the chance to
examine in depth our present findings with a view to conducting
a more elaborate research programme, with a greater measure of
control, a more sophisticated statistical analysis of results
would be appropriate. Thus the findings and their
interpretations should be considered in relation to the ac-

knowledged limitations of the present study.



2.

®© N W

10.

11.

MOTES

See appendix A, pp. x, xxxiii, xlv, Ixiii.

At the beginning of the main study, these boxes were four,
they became eight later and finally, towards the end of
the year, they became ten.

The short teaching session (40'), the teaching
discontinuity (only twice a week) and finally the notion
of the temporary that the teaching of Mathematics from the
cards pertained (it was not the only approach followed and
it was not carried out by the class teacher) made the
continuous display of the SMP apparatus rather
impracticable.

It was extremely difficult for materials such as wash-
basins of different sizes to be carried around.

See appendix A, pp.xxxii, xliv.

For details see ch. I11, p. 106

See J:AtJ2eMatzcs Cm™ts (CockcroftReport), p. 91

At the beginning of the research and inorder to make the
cards of the four boxes suffice, it was decided to divide
the children into three groups, according to their
competence in Mathematics. So very briefly we discussed
the addition of numbers up to 20, time, the week, days and
hour (both whole and half).Also, the longer-shorter
relations, where some arbitrary units of length were
mentioned.

Unifix and counters for addition, cardboard clocks for

time and ribbons and sticks for length were used.

Thus the children practised "reading" the cards correctly.
They should, that is, be able to use correctly the number
referring to the topic where the particular card belonged,
as well as the order numtier of the card inside that topic.
It was stressed that at least for the beginning the two
children of the same desk would share the same card. It
would be thus possible for one of the two children to go

and search for the card thev needed.
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12.

13.

14.

15.

16.

17.

18.

19.

The children of the pilot study faced the same

difficulties at the first day of the application of the

project.

An exercise-book was bought and given to each one of the

pupils. Their names, as well as the indication SMP were

written on the jacket label and on the inside page of the

jacket, their progress record for the first section with

their names on top were stuck.

In several cases, they even tried to write on the original

SWP cards which were - fortunately - protected in plastic

cases. It so happened that a few children came up to me

holding the white card inside its case and asked;

"Miss, I've been trying to write on this card but the

letters do not show well on the plastic. Shalll take

the card out to write on and then put it back inits

case?"

The mistakes were due to the wrong interpretation of the

card numbters. We could claim that the children ignored

the numbier referring to a particular topic and considered

the ordinal numbiers on the cards the only valid ones.
Thus, instead of taking the 1-2 card after the 1-1, they
would take the 2-1 or similarly the 7-1 instead of the

6-2.

For a brief description of these four children, see

appendix A ,pp. xlviii-li.

For example, "if I have 7 sweets and I give Maria 3, how

ms.ny will be left?" or "what can the s”nabiol eiguation 7-3=4

nn

mecan

Here we do not refer to the external features of SMP, the

lay-out, the material, pictures and colours of the card,

but to the philosophy of the system (individualized

teaching, work through cards - worksheets and not through

manuals, generally, through pleasant activities for the

children).

Most of these photocopies came from the books; [“si*aEatics
for SoJiools® A. Howell, et al. (London, Assison-Wesley,

1979) Level I, Books 3,4,5.

For samples of these worksheets,
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20.

21.

22.
23.

24.

25.

26.
27.

23.

29.

It is a comment on the children's disappointment for
something that could ha.ve set them in action and it
definitely does not imply that the SHE project should have
provided for something and it did not.

See, in AW. Bell, et al., "A Review of Research in

"

Mathematical Education, " in A J?esearc/i- on £002722220 02"

To0 Ck2220 (Windsor, MFER-MELSON, 1983) p. 278, a reference
on Rothery's et al. report on the factors affecting the
readability of Mathematical texts.

Ibid., p. 283.

J. Piaget, The Child's Coxceptioz2 of Nimho2\ 3rd ed.
(London, Routledge and Kegan Paul, 1965), p. 171.

It should be mentioned here that only very few children
used the blue and red counters in the way recommended by
the card. Written Mathematics aciquires meaning only when
the child can relate it to concrete things. In order to
comprehend and learn abstract mathematical notions
children must previously have had the appropriate specific
and concrete experiences.

J. Piaget, The Child's Coirception of M:Mhoz\ p. 182.

"The "“qualitative correspondence between the two classes F
and Fi merely means that those two classes have the same
hierarchical structure, the same classification, but not
the same numbier. "

For a sample of the iquestionna.ire see appendix C, p.v.
There was nointention in the researcher's mind to
encourage competition among the children but it seemed
that competition was considered as a positive
characteristic of a project by the parents.

Department of Education and Science, Assessment of
Performance Unit, [“:thoMsticsl PovolopMo22t.. p2-iMS:2-v Sizz-voy
Repoz' London, HMSO, 1980.

It should benoted here that 11.1% of the 13% relating to
the cards onthe Mathematical skills came from the
responses of the children of the 41st school and the rest

from those of the Aghia Triada school children, while none
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30.

31.

32.

33.

34.

35.

36.

37.

38.

of the 9th school children reported they liked the

subject.

Here the corresponding percentages of negative responses
per school were: 24% for the 41st school, 28.6% for the
9th and 13.3% for the Aghia Triada school.

This percentage is the product of the responses of the

41st school children (32% of the class) and the 9th school
children (57.1% of the class). The Aghia Triada school
children reported no particular difficulties in any of the
subjects.

Here the children of the 9th school quite consistent to
their answers to the fourth question (where they referred
to difficulties on several of the subjects) justified the
difficulties they encountered. Moreover, the children of
the Aghia Triada school made no reply, since they had
already stated they bed faced no difficulties, a statement
they repeated in question number 5 as well.

Their want for more colour is natural considering that

only a series of cards, the original, was printed in two
colours - black and red. The rest of the series were
produced in coloured cardboard but the typing was only in
black. Their Mathematics manual, on the other hand, was
colourful, with pictures which the children were free to
colour, something they were not allowed to do on the

cards, as they were common to all pupils.

Discussion on the problems faced during the application of
the research are available in ch.IV, pp.146-159.

See appendix C, p.xlii , for a sample of the test with the
exercises.

It should be noted here tha.t the girls who participated in
the test were only three , thus the 33,3% success
percentage actually refers to one girl.

It should perhaps be stressed again the fact that the
results might have been different if the numbier of the 9th
school girls who participated in the test was not so
frightfully limited.

This stable repetition of the same percentages might be

attributed to the size of the samples. It is possible.
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39.

40.

41.

42.

therefore, to put the particular percentages domi to one
or two pupils correspondingly.

It so happened that the children of the three schools
would take the test by groups, as q.iite a few children
would finish the section 1 cards simultaneously.

Samples of the three tests are available in appendix C ,
pp.xxxi-xlv. Tests 2 and 3 were not completed by the four
children of the 9th school, for whom, as it has already
been mentioned at another point of this thesis, a
different teaching approach was followed.

See chapter IV, pp.138-142.

This usually applies to urban schools. Schools of the
inlands or islands of Greece are usually much smaller

For suggestions see chapter Y.



CHAPTER Y

Discussion of the Findings



The purpose of the present study was expressed in the introduc-
tion of this thesis. In particular, it %ms mentioned there that
the research aimed at examining if, and under what conditions
and in what exact form an individualized Mathematics programme

could be applied in Greek primary schools.

An opportunity was given from the research; 1. to observe and
analyze the reactions of the teachers, children and their par-
ents to the new system of work, 2. to ascertain what progress
in teaching took place, 3 to gain an insight into the diffi-
culties pertaining to the application of an individualized Math-
ematical programme under the existing Greek conditions of school
building facilities and the organization of the Greek school, 4.
to examine whether the children profited from the particular

programme. From such an examination the applicability of the
programme for the Greek school curriculum could be considered,
a recommendation of a specific tj*pe of an individualized project
could be offered, proposals of suitable methods for the appli-
cation of the particular individualized programme could be made.
Additionally, the prospects that the introduction of the pro-
gramme in all Greek primary schools might have, provided tha.t

all ability levels and geographical areas are included.

The individualized project chosen to serve the purposes of the
research was SMP 7-13 (see introduction to the study). The pro-
cedure followed in applying the study is described in chapter
ITI, while in chapter IV the findings of the research are re-
ported.

In the present chapter the findings described in chapter IV will
be discussed in an attempt to answer the questions posed in the
introduction. Furthermore, several suggestions will be pre-
sented as to the t“pe of the individualized project needed in
Greece and the xmy of its application, in case, that is, the

findings of the research allowed for such planning.
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However., the fact remained that the present research was more of
an investigation of the field, an imquiry into the possibilities
of a change in the curriculum of Mathematics in Greece. If the
implications of the research allowed for an introduction of a
definite programme this should then lead to a large scale
research programme meticulously planned and executed by a group
of trained researchers. The first proposal, therefore, would be
to attempt to follow up the research at a second, more claborate
stage where more schools in different areas of the country could
participate. Only after such a systematic investigation of all
possible difficulties and problems pertaining to its future ap-
plication could the results be substantiated and further sugges-

tions for innovation could be considered

Before starting the discussion on the findings of the research
it was judged useful to refer briefly to the existing Greek edu-
cational system and to the reasons dictating a change of the ex-
isting Mathematics teaching method to a child-centred individu-

alized approach.

The existing educational system.

According to the existing educational system, a child attenis
primary school for six years. Children are first admitted to
school after their sixth birthday. They allha.ve to start

school in early September, at the beginning of the new school
year. They are allocated to classes according to their chrono-

logical age. All children are promoted to the next class.l

Classes are 'closed', they do not communicate with each other,
they ha.ve no accessto common spaces and every subject of the

curriculum is taughtby the same teacher.

The curriculum is strictly prescribed by the Ministry of Educa-
tion and IS wuniformly applied in each and every area of the
country. The educational system is totally centralized, al%mys
directed from the centre to the periphery. The Local Educa-

tional Awuthorities ha.ve never had the freedom to either decide
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their 0%m curriculum or foster teaching styles and individual
curriculum procedures different from those prescribed by the
Ministry of Education. It should be realized that these re-

stricting conditions were present throughout the research.

After carrying out the mmin study for a whole school year con-
siderable experience was gained about the difficulties that
would possibly emerge if a change were attempted in the syllabus
and methodology of one subject of the curriculum only, namely

Mathematics.

Bearing all the above restrictions in mind, the possibilities of
applying an individualized programme in the Greek primary school
will be discussed. To begin with, it 1is believed that despite
the existing difficulties deriving from the way the Greek school
functions and also the insufficient building facilities, the po-
tentiality of applying an individualized programme in Greek pri-

mary schools is possible and relevant.2

Before attempting an elaborate discussion of the findings of the
research and before offering suggestions on the ¢/De of the in-
dividualized programme and the way of its application it was
considered necessary to briefly state the reasons supporting the
proposal of adapting an individualized approach* in the teaching

of Mathematics.

The reasons dictating an innovation to the teaching of Mathemat-

ics.

The need for an innovation in the teaching of Mathematics is
certainly not a new issue. Rele”™mnt researches and discussions
have taken place in other countries, i.e. England, but as yet

the subject of Mathematics teaching has not been resolved.
Considering the individual differences of primary school pupils,

a scheme had to be introduced that would allow for children's

varying skills and abilities. Different children placed in the
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same carefully designed situation react differently. The matura-
tion process is a complex mechanism and each child's transition
through it 1is imiq.ie. @ The child's experiences as well as his
family and social background directly affect his emotional and
psychological growth, that is why a teaching method might be in-

dividualized, allowing children to progress at their own pace.

The suggestion for the choice of the Mathematics syllabus as
well as the appropriate teaching style to be followed should be
made keeping in mind the primary school children's early age,

their needs and their growth processes.

The Greek educational system 1is knowledge-centred and ignores
children's individual needs. The whole class has to work on the
same subiject (i.e. Mathematics), making use of the same ma.nua.l

and obliged to work at the same pace.

Keeping all the above in mind, it becomes obvious tbiat1l. more
attention should be paid to children's individual needs, inter-
ests and capacities, 2. Children should be encouraged to ex-
press themselves freely and thus develop their creativity and
imagination. 3. FEach child's varying emotiona.l, psychological
and social background should be taken into account. 4. An en-
vironment which builds self-confidence, encourages co-operation
in learning situations and establishes respect for persons and
existing rules should be created. 5. Theteachershould avoid
intervention but try to interact with the children. 6. A more
flexible teaching method which would strengthen the children's
sense of security and offer them a reference point should be
followed. 7. The process of a child's uirderstanding of a sub-
ject such as Mathematics through gradual stages should be recog-

nized, understood and respected.

All the above reflections advocate the innovation of the exist-
ing educational system and in particular of the Ife.theme.tics syl-
labus. This inno'-a.tion could be realized by following a 'power
coercive' strategy.” It was in this way that the "New Mathemat-

ics" was introduced in France, Federal Germany and also most re-
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cently in Greece. In countries where education is centralized
it 13 easy for an educationa.l authority (the Ministry of Educa-
tion in the case of Greece) to impose cha.nijes. Nevertheless,
this research xms not initiated by the Ministry of Education, so
it was our task to try and persuade all those involved in plan-
ning the educational changes of the country to consider the in-
novation an absolute necessity. The first step in our effort to
bring about the innovation and to change the pre“miling atti-
tudes towrds Mathematics m.s a sma.ll scale research designed to
apply an individualized programme of work in Mathematics, namely
3ME, for a short period of time (one school year), with the
prospect of bringing to the notice of the Ministry of Education

the benefits of such an inno'%tive approach.

The reasons dictating an individualized programme.

It has already been explained” why the existing educational sys-
tem should change and a development of the curriculum should be
attempted. The very reasons dictating the inno"mtion, advocated

the use of an individualized approach.

Moreover, there were additional reasons supporting the idea of a
change. For instance, children normally spend a lot of time do-
ing Mathematics and perhaps they should spend even more. Mathe-
matics activities make more sense to the children than activi-
ties on any other subject of the school curriculum. The system
that requires all children to cover exactly the same material at
the same pace is unfair to the slow learners, but even more so
to the quick ones who very often get bored having to work at too

slow a rate for their intellectual capacity.

Each pupil in a class is a wuniq.ie person, leads a different
life, is brought up by different people who do not expect the
same things from their children and therefore do not offer them
the same degree of support and encouragement. In a class, chil-
dren are almys occupied in a common programme, their individual

differences are ignored and no time is spared in devising
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schemes that could take care of their special needs. The able,
interested children should be supported and encouraged to pro-
ceed further, whereas the less able children should never be
made to feel inferior. On the contrary, they should be stimu-
lated, provided with alternative interests and expected to fur-
ther their knowledge, scope and involvement. The teacher,
therefore, should not envisage children as replicas of the same
pattern, but take care to discern their special needs and treat

them accordingly.

Citizens of various areas of the country have varying experi-
ences, interests and needs and accept different systems of 'val-
ues. Similarly, the schools in these areas face different prob-
lems, serve and encounter various needs. The existence and en-
forcement of a national curriculum should provide for certain
interventions on the part of local authorities allowing them
to slightly diversify the curriculum taking into account the

special needs of their regions.

Pupils in a class are never at the same competence level.
Since, however, they are obliged to cover the same syllabus,
they should at least be allocated work of appropriate diffi-
culty. In Ha.thema.tics, therefore, there might exist a curricu-
lum framework which could secure equal access of curriculum op-
portunities to all pupils introducing all children of the same
age in every school of the country to the same basic concepts,
skills arid rules. Each child, however, should be given the
chance to elaborate and comprehend the x”arious subjects accord-
ing to his capacities, so that not only he is not discouraged,

but, on the contrary, he often tastes the fruits of success.

The process of learning 1is, (according to the rele-"mnt litera-
ture )*, dynamic rather than static. Pupils’ capacities are not
stable and, moreover, being of the same chronological age does
not necessarily imply that they can perform the same tasks.
Furthermore, challenged by a certain stimulus, children do not
respond in the same way. Some children seek the teacher's in-

struction and guidance, others need to move freely, to take the
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initiative, to be independent. The traditional curriculum does
not allow for any of these differences. On the contrary, an
individualized programme aims at catering for children's special
needs. After having assessed children's abilities it proceeds
to challenge them with the appropriate activities so that they

develop their skills and knowledge.

Preparing a child to meet the needs and circumstances of the fu-
ture society means teaching him to respect several rules but
also to trust and rely on himself, tobe able to express his
opinions on various subjects and take the initiative. The tra-
ditional approach relies on authoritarian principles. The
teacher is the source of "ultimate knowledge", he makes all the
decisions and children owe him unquestioning respect and obedi-
ence. An individualized programme, on the other harul, is based
on children's co-operation and participation. The teacher acts
as a guide and an assessor who encourages children to interact

arid co-ordinates activities.

An individualized system which employs either books or cards al-
lows pupils who were absent to pick up where they left off.
This helps children follow the continuity of the topics.

For all the above mentioned reasons, we would suggest that an
attempt to change the traditional Greek direct teaching of Math-
ematics in favour of a child-centred, individualized programme

of work would be a worthwhile imdertaking.

Conclusions drawn from the application of the project.

As mentioned in chapter IV, in the course of the research sev-
eral difficulties emerged due to the function and the building
facilities of the Greek primary school, as well as the individu-
alized programme (SME) implemented. Certain of the factors that
caused difficulties or created problems in the smooth conduct of
the research are not likely to change and must be taken for
granted in case any innoxra.tion is to be attempted in the near

future (e.g., the school building facilities and the function of
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the school as an organization). Other factors, even if they
could not be cha.nged radically, nevertheless, they could be mod-
ified in order to facilitate the application of the project
(e.g., the organization of the classroom and the provision of

teaching material and apparatus).

Finally, a number of factors would rather change in order to
create the possibility of a successful application of an indi-
vidualized approach (e.g., teaching method, the development of a
Mathematics syllabus and teachers' attitudes towards the teach-

ing of Mathematics.

The obstacles encountered in the present research could under-
mine any effort to introduce an innovation in the future. These

restricl1ons were;

1. Practical restrictions.

a The school building. As Norman Kirby? points out the new
educational trends based on respect for children could affect
the school building and furniture. A rearrangement of the class-
room furniture could abolish the teacher's desk and the fixed
idea that a classroom must have a front and a back. The Greek
school building, however, tms constructed to serve the needs of
an authoritarian, 'closed', teacher-directed teaching method,
(based on a knowledge-centred philosophy and relying on class
instruction).3 Thus it should be taken for granted that co-op-
eration will be limited among the children of one class only and
the teaching material as well as the apparatus necessary could

not be shared among the children of different classes.-

h The teacher. Very few, if any, teachers have attempted to
challenge direct-teaching, the method prescribed by the Ministry
of Education and adopt a different teachiirg method that would
provide for their pupils' varying skills. Provided that teach-
ers would be prepared to update their knowledge of Mathematics
and would introduce appropriate teaching approaches and also

that they would be willing to accept anl carry out a proposed
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imo’mtion, it would be extremely costly to train all teachers
in a reasonably short time in order to familiarize them with the
new trends in the curriculum. If innovation was seen to be ac-
ceptable, short courses for teachers of primary education could
be arranged, even if head teachers were the only ones to be
trained initially. Later, other primary staff would be invited

to attend courses.

c. The material The apparatus needed for the application of
an individualized approach (especially SMP), with the possible
exception of a few items, is not particularly expensive or dif-
ficult to acquire. They are wusua.lly everj®ay materials which
can be obtained easily and cheaply. Thus even if each class
might need their own apparatus, supplying the material could not
be considered a barrier to the application of an individualized
project. On the contrary, however, the teaching material, i.e.,
SMP cards, certainly may be an obstacle to the acceptance of the
approach. The fact that in Greek schools the syllabus must be
exactly the same for all pupils of the same age all over the
country, as well as the fact that Mathematics manuals for the
primary school have only recently changedI'* makes the proposal
for the introduction of a new teaching scheme™" rather unlikely.
If an individualized approach, for example, SME, were used it
would be necessary for the Ministry of Education to supply all

schools with the appropriate equipment.

2. Psychological restrictions.

a. Teachers. Teachers themselves had undergone a particular
training which had not prepared them for such an innovation.
For years they had been confident about Mathematics teaching,
they had been happy and secure tackling something familiar to
them. 12 a few years ago the school curriculum changed. New
books not only on Mathematics, but on the other subjects within
the curriculum were introduced and new teaching methods were
suggested. They had only recently been through the ordeal of an
inno’?a.tion with all the insecurity involved in it. The system

with which they liad been familiar for years collapsed. New con-
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cepts, very often totally unlmowi and new teaching methods with
which they did not always agree arrived suddenly, the wupheaval
being too much for them. Ha.ving no personal profits to expect
from the proposed inno%tion, teachers felt their authority
threatened, they feared they might be considered inadeq.iately
iqualified, or even lose control over their classes. Several of
the teachers expressed their reactions (see appendix B, p. 1lii)
nevertheless, the inno’a.tion m.s uniformly applied as it was en-

forced by the Ministry of Education.

Afiy proposal, therefore, for a change in Mathematics teaching
(i.e. the present research) should be designed in detail and ex-
plained fully and clearly so that it might convince all those
concerned about the necessity of its application. Paul Hurst
characteristically notices that: "officials may issue reformist
instructions until they are blue in the face, but unless teach-
ers have the will, the knowledge, the skill and the possibility

to change ... mere orders will accomplish nothing.""3

b. Children. Accustomed to their teachers' norms of be-
haviour, children usually comply to certain rules in order to
please them. The teaching method followed does not for the most
part create the appropriate atmosphere for the children to de-
velop their initiative, learn how to interact, build up their
self-confidence and attain knowledge through personal choice of

resources.

The objective of any individualized programme is to allow chil-
dren to move freely in the classroom, acquire experiences
through the use of everyday common objects and by tackling nu-
merous activities. In such an enviroiment children may feel
liberated, but, on the other hand, at times they perhaps find it
difficult to get used to the change, so they are likely to be-
come nervous, excited and imaybe tired. The result, of course,
13 the disruption of the normal, smooth course of the lesson,
which becomes noisy. Noise, according to teachers and general
belief, hinders the learning process as it interferes with the

teacher's instruction and the pupil's concentration.
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Any attempt to introduce an individualized approach for one suh-
ject of the curriculum only would disrupt the children's system
of 'mines, since the scheme enthusiastically adopted for a small
portion of the school day would be brushed aside for the rest of
their schedule. Behaviours and attitudes fostered for one sub-
ject of the curriculum would not be maintained for the rest.
Naturally enough then, children could get confused and miss the
desired behaviour expected from them, become tired and irrita-

ble, moods which create a learning atmosphere far from ideal.

3. Ideological restrictions.

The majority of teachers and parents had growi up in an authori-
tarian, austere, competitive, knowledge-centred educational sys-
tem. The educational innox”.tion introduced in the primary sec-
tor in 1981 has caused numerous reactions on every side. Peo-
ple's reactions varied greatly, affected by their political be-
liefs, ideologies, interests, family and social background, (see

appendix B).

Concerning the attempted research, teachers expressed their
scepticism about the efficiency of the new approach, hesitated
to undertake its application, nevertheless they were never nega-
tive. All of them conceded that in order to put the method into
practice all teachers would have to go through in-service train-
ing to be familiarized with the philosophy of the system and get
to know the way of its application. ¥e might point out the fact
that the teacher of the central school, where children main-
tained the highest performance throughout the research, was more
critical toT-mrds the programme. Also the parents of the same
school, even if they were positive towards the project and ad-
mitted its effectiveness for their children, nevertheless they
were somehow reserved and criticized the teaching method and ma-

terial more severely than the parents of the other two schools.
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The reactions and reservations expressed for both the innovation
imposed by the Ministry of Education and the application of the
research foreshadow the response laying in store of a change of
the Mathematics syllabus. Different people influenced by their
political beliefs and ideologies are likely to exert their power
to cancel the curriculum development arid restore '"balance" in

the classroom, the school and social environment.

4. Obstacles due to the individualized project itself.

The SVE 7-13 had been designed to serve curriculum needs other
than the existing Greek ones relying on different building fa-
cilities. Of course, this was taken into account on deciding
the research. Moreover, care was taken to moderate the problems
when possible. Except for these practical problems though,
which were known to us anj”ay before we started the research,
several functional difficulties innate in the philosophy and
structure of SVE emerged. These difficulties should not be re-
lated to the particularities of the Greek educational matters or
the special conditions under which the research was conducted.
Most probably, the same or similar difficulties were detected in
the English schools which made use of the SVE cards with the
method suggested by the SVE project. If a decision t?as taken to
introduce SMP with a class in a Greek school, some modifications
of several of the cards should be considered. Also the teaching
method proposed by SVE aijd the material supplied should be reor-
ganized and used differently from the method followed in the
present study.l5

Possibilities of applying an individualized programme in the

Greek primary school.

After the brief reference to the structure and function of the
Greek educational system (see chapter II, p.20 and chapter IV,
pp. 129-132), the presentation and discussion of the findings of

the research, despite the difficulties expected to stem from at-
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tempting an irmo’ra.tion (see chapter IV, pp. 129-138) an effort
to reform the Mathematical syllabus in favour of an individual-

ized programme was considered both imperative and feasible.

A clarification of the meaning invested in the term
"individualized programme" would be necessary before the exami-
nation of the prospects that an individualized programme would
have to succeed under the existing conditions in the Greek pri-
mary school. Also the advantages and disadvantages of such an
undertaking as well as the t“qie of individualized programme sug-

gested should be indicated.

It could be argued that any programme could be characterized
"individualized" as long as the people involved in it perceive
it as such”5 since different people might have varying opinions

about individualization.

In the present study the term individualized programme refers to
a scheme that could be applied to only a part of the school pro-
gramme and one area of the school curriculum, namely Mathemat-
ics, leaving the rest of the items of the school schedule in-
tact. Such an individualized programme could be conducted by
the class teacher, who, for the other subjects of the curriculum
would follow the traditional teacher-directed mass instruction

system.

Each pupil would be allowed to proceed at his owi pace, but he
would be required to cover the same syllabus making use of the
same teaching material and apparatus with the rest of the class.
Thus, at the end of the school year, the whole class should have
covered the same sutijects only not in the same depth. The dif-
ference, that is, between low and high attainment pupils will
not refer to the theory but the practice of the introduced con-

cepts.
Keeping in mind the situation existing in primary education, its

history (tendencies, innovations, reactions) as well as the ex-

perience gained by the present study and the reports on relevant
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researches concerning individualization, the ¢jpe of individual-
ization we feel inclined to suggest is an active method of an
individualized instructional programme™3, a teaching programme,
that is, which will be teacher rather than pupil directed. It
may be modified for each individual pupil or based on class or

group instruction. Specifically:

1. It could be considered rather for*-mrd to allow teachers to
select and design the content of the mathematical syllabus as it
would raise a storm of reactions; besides, teachers seem rather
unprepared to take thecha.llenge. Instead the Ministry of Edu-
cation could prescribe the content, a sort of framework that
would facilitate the teacher's role in Mathematics teaching.
Similar schemes seem to prevail in England, where the most pro-
gressive and liberal systems in primary education have been ap-
plied for years. Anexample of these trends is given by
Richards who argues that "curricula are considered to the extent
tbiat all pupils at a particular stage, whether in the same or
different classes are introduced to a similar set of curricula

elements.

2. The choice of the teaching material®-* #iii not be left to
the class teacher's absolute judgement. A variety of schemes of
work, approved by the ministry, could be suggested and each
teacher could choose the one she deems appropriate for her o'm
temperament as well as the nature of her class. This material
could be the guide to her lesson, but she may also omit or add

material depending on the needs of her class.

3. Instruction could be addressed to either the whole class or
groups of children. For example, after a concept has been in-
troduced to the whole class, the teacher can then go about as-

sisting groups of pupils or individual children who need her.

4. The children can proceed at their owi pace, reaching the
stage of difficulty that best suits their abilities. The gifted

children who have completed a particular topic in the set time



can choose to work from sections that are not prescribed, but

might attract their interest.

5. The children can keep records of their work which, of
course, will be corrected by their teacher. Thus, the teacher
has the chance to pinpoint each child's weaknesses, define his
abilities and make sure that he has achieved the optimim work
according to his potential. Furthermore, the teacher's immedi-
ate availability to each pupil helps him clarify his difficul-
ties and recall already acquired knowledge in order to apply it

to new learning situations.

6. The lesson could not be organized, at least not at the be-
ginning, on an integrated day”i basis as the innovation concerns
Mathematics only. Nevertheless, if a teacher, despite the re-
strictions posed by the Greek school, judges that a modified
form of an integrated day would be beneficial for her class and
is ready to take the challenge, then she could attempt it.  This
scheme would allow her to have half of her pupils working on
Mathematics, for instance, and half on Language, facilitating
their work in both sut'ject-areas. The lesson pattern then could
follow the procedure; introduction of the new concept (class in-
struction), further elaboration of the subject (group work),
pupils' work on the subject-matter (individual pace), reinforce-

ment (individual or/and class work).

Our proposal, that is, formulates a typa of individualization
that would be irmovative, as it would pay attention to individ-
ual differences, but it would not attempt to abolish the tradi-
tional class instruction. It is a "moderate" suggestion and as
such has limited influence. The teacher will be the main deci-
sion-maker playing an active role but being aware that children

will make their o™m decisions as well.
The suggested form of individualization has certain limitations,

most of them resulting from its dependence on the traditional

system. For instance:
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1. It assumes that a body of knowledge and skills must be iden-

tified as essential for all pupils.

2. It accepts that the development of knowledgeandskills must

follow a specific sequence.

3. It does not give individual children the freedom to choose

the task they are interested in.

4. It requires, even if not blatantly, pupils' obedience.

5. It does not offer children the opportunity, at least not
very often, to explore Mathematics in other areas of the cur-

riculum.

6. It stresses the mathematical efficiency of the project, ig-
noring the intellectual and social development of the child or

his autonomy.

7. It cannot boast of its flexibility and itdoes not allow the

necessary time to cover a topic.

8 To a large degree, it urges the pupil to learn for others

and not for himself.

Despite, however, its disadvantages the suggested programme does

have certain qualities to exhibit as well;

1. It is simple, as it concerns one area of the school cur-
riculum only arid could be accepted without too many objections
by all those concerned. Besides, it might easily persuade
teachers who lack the experience and knowledge on similar meth-

ods to give it a try.

2. It 1is easy to organize. It could be applied without causing
much disruption to the rest of the school programme, which lit-
erally remains intact. Principals, staff and pupils could ad-

just' to it quite effortlessly.
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3. It does not demand absolute conformity but it rather offers

a framework within which a degree of consistency is sought.

4. It gives the teacher the opportunity to plan for her o'm

pupils, according to their needs and interests.

5. It secures a minimum of knowledge, skills and experiences
for every child allowing him at the same time to proceed at his

ovjn pace.

6. It is easy to assess the pupils' progress and to organize

the appropriate set of materials for each individual child.

7. It is readily acceptable. Educational irmovations have been
im”~.riably received with scepticism and reservations in Greece,
but other countries as well. This experience suggests that any
attempt at innovation should proceed cautiously, slowly, but

firmly.

Possible difficulties -not directly related to SUP- an attempted

innovation might face.

After reporting the particular problems confronted during the
research (chapter IV, pp. 129-159) and after examining some of
the factors that caused them (chapter V, pp. 212-216), we could
refer to the difficulties an attempted innovation might en-
counter. Most of the reactions or difficulties stemmed from the
function anl structure of the Greek centralized educationa.l sys-
tem. Every change is decided by the Ministry of Education and
enforced in every school of the country. Any important inno”m-
tion should be supported by the Government and should also se-
cure the silent consent of the opposition party. The fact that
different political parties hold varying notions about the edu-
cationa.l system, practically eliminates the probability that a
change could take place in successive stages. The fear that a

change would be never realized unless applied immediately often



necessitates its imiform application from the very beginning.”-
On other occasions, when it is judged that an experimental stage
of one or two years could be afforded, a sms.11 scale research
precedes the application of the innova.tion. Thus the programme
is adjusted or improved where necessary, before its final appli-
cation to every school of the country. Apparently, therefore,
any proposed change should be supported by influential people
and, of course, its necessity should be manifested to those in-

terested.

Up till now every attempt at educational irmovation has been re-
ceived with a strong opposition by the conservative forces of
the coimtry, conseqiently most of them have failed (see chapter
II, pp. 20-27 for a brief history of the Greek primary educa-

tion) .

Possible reasons for this sort of reactions have almost always

been the same;

1. The fear that any change could disturb the balance of power.
Educationalists, parents, organizations, all those concerned in
the educational matters felt they would lose their privilege to
influence, control and guide. Furthermore, in the future, the
balance of the political forces and social structures of the

country might be threatened.

2. The insufficient or inappropriate education of teachers.
This gives them a sense of insecurity preventing them from being
open to changes, feeling rather incompetent and uninformed about
new trends. They suspect that by adopting a "novel" method they
might lose control over their class anl their image of absolute

authority would fade.

3. The fear of the unknowi. Both teachers and parents prefer
to practise the familiar, tested recipes of the traditional cur-
riculum, instead of experimenting with something new, which, of

course, entails possible failure.
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4. Suspicion, a common reaction to every change that professes
good intentions. Even if an innovation sincerely intends to
help children progress more securely, correctly and without anx-
ieties, this is often misinterpreted as an attempt to broaden
the gap existing among the social classes. Children coming from
a poorer social background may, in their parents' view, need to
be continuously pressed to do more and more at school (because a
tutor could not be employed) and, therefore, parents would not
appreciate the value of a system that would allow children to
proceed at their oxm rate in a curriculum such as Mathematics.
They would feel that their children would be unlikely to aspire
to higher education. All the above should be kept in mind if a
proposal for innovation of the curriculum is submitted for dis-
cussion and a decision is taken later. Moreover, if the pro-
posal IS likely to be realized and put into practice it should

be designed, recorded and presented under certain conditions;

1. It should not suggest the cancellation of the existing edu-
cational system, nor the rejection of the curriculum in use. A
radical departure from the traditional norms could arouse a
storm of reactions from all sides. It could be conceded that
curriculum consistency is necessary as it ensures equal opportu-
nities for all pupils. Pupils should be introduced to the same

content and skills and tackle the same activities.

Thus the proposal should focus on a specific area of the cur-
riculm (i.e., the teaching of Ma.thema.tics or the Mathematics
syllabus), it should be suggested by experts, be absolutely
clear in 1its intentions, set the objectives (those referring
generally to Mathematics and those referring to the content of
the syllabus), the attitudes and methods of work”S and have the
power to persuade all those interested about the necessity of

its use.

2. The conditions of the school buildings and the needs they
serve should be taken into consideration. It has already been
mentioned that school buildings were constructed in the past to

provide for the needs of a certain educational philosophy. To-
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day's constructions are designed so as to promote the growth of
a different spirit in the school environment. The majority of
old and new buildings, however, facilitate the operation of two
different schools under one roof. Therefore, even if formally
the building belongs to one school, in fact, it is also ceded to
another one as well. Often the same building accommodates dif-
ferent age ranges. It could so happen that a primary and a sec-
ondary school share the same building. Hence any  proposal
should take into account this particularity pertaining difficul-
ties for both teachers and pupils to use their space as they

wish.

3.  The cost of the suggested innovation should not be too high.
Tiie fact that the Ministry only recently attempted a change of
the primary school curriculum should be considered, because uni-
versal as it T-s, it xjas costly, so that the Ministry would be
unlikely to provide for the change.A proposed teaching
scheme, therefore, should in no circumstances exceed the cost of
the existing one, on the contrary, it should preferably be
cheaper so that it becomes more attractive, price wise at least,
and likely to be selected. If the application of the proposed
scheme of work demands the use of apparatus, this should be eas-
ily obtainable, priced at an affordable cost and, if possible,

allow for teachers to produce their otm apparatus and resources.

4.  The function of all schools is wholly determined by the Min-
istry of Education. The latter is the centre which decides the
subjects, concepts and skills to be introduced and moreover the
space the curriculum should allocate to these topics and the
method of their presentation to the children.  Thus the number
of teaching sessions thateach subjectshould take wup is pre-
scribed by the Ministry of Education. The only difference
likely to exist between different schools is the timetable. The
school curriculum is subject-centred, it consists, that 1is, of
small parts, unrelated and isolated one from the other. Fur-
thermore, with the exception of Language to which two continuous
teaching sessions are usually devoted the limits are strict for

the rest of the subjects which cannot extend to more than one
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session.This means that in planning the particular proposal
some time limits should be taken for granted and the extra time
that might be needed should be sought anl foimd through careful
organization of the lesson and/or the re-organization of some

routine activities of the school day.

5. The geographical peculiarities of Greece should also be
borne in mind. Greece does not face the problem of divers com-
munities or races. Even if it is small, though, it presents a
number of problems due to its geographical distribution. The
mainland, mostly covered by mountains, gathers the population in
and around the big urban centres. The mountainous villages,
poor in their majority, are inaccessible especially in winter
and are gradually being abandoned. Their inhabitants are old
people in their majority, except for a few children. The needs
of these villages are usually met by one class schools (see ap-
pendix A, pp. 13-15) even if their maintenance demands an ex-

tremely high cost.

The same situation applies in the numerous islands of Greece.
Even big islands present a picture of abandonment during the
winter months. Communication with the mainland, especially in
bad weather, is not always easy. Thus, inhabitants prefer to
move to Athens or Pireus during the winter months, or, if this
is not feasible, to send their children there in the hope of
offering them the opportunity of a more complete education.
Thus, schools on islands present similar problems to those in

the villages.

Any proposal for change, then, should provide for all those pe-
culiarities, since a new syllabus or scheme of work would not be
addressed to children of the cities only, but to the children of
the areas described above. Naturally, the latter have lived dif-
ferent experiences, they hold different beliefs and their atti-
tudes towards and needs from the various subjects of the cur-
riculum differ greatly from those of city children.A'-*  Those

differences,then, should not onlv be taken into consideration.
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but perhaps special material., more suitable to the experiences

and needs of these children, should be prepared.

Certainly, apart from the above considerations, it is also nec-
essary to examine contemporary educational conceptions, interna-
tional research results, modern attitudes appearing on a univer-
sal scale and the most recent theories on curriculum develop-
ment. However, all the above should be viewed in relation to
the Greek reality. The role of the political parties, the reli-
gious and other organizations, all those who hold and can exer-
cise power and make decisions should be carefully considered.
Also the nature of the education provided today as well as the
various innovations attempted - when, under which circumstances,
how many, their aims and objectives - should be scrutinized.”9

Keeping all the above in mind and having conceded that education
should always proceed with a continuous view of the future but
enriched by past experiences, the latent attitudes for innova-
tion should be exploited. A programme of work which will not be
an adaptation of a "foreign"3¥ one, but which will either have
been adjusted to the Greek socio-cultural conditions or designed
for the Greek reality. Only urder these conditions is any pro-

posed innovation likely to be successful.

D eficiencies due to individualization.

The thought that the current educational system should change
has been expressed and the reasons dictating this change were
reported. The difficulties arid objections likely to arise from
an attempt for innovation have been pointed out. The conditions
imder which a proposal for change should be made have been indi-
cated. Finally, the sense of the term 'individualized pro-

gramme' 1in the present study has been clarified.
Individualized programmes, however, are not free from disadvan-

tages or deficiencies and their application in any class, not

necessarily Greek, is not a simple matter. The new programme
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should be Introduced in such e way that any prospect of failure
is minimized. Deficiencies should be discovered and analyzed
and ways of eliminating errors should be developed. The obvious
risks that should be foreseen and dealt with from the very be-

ginning are:

1. In the name of individualization children might be left to
work at such a slow pace that at the end of the year they will

not have covered the prescribed material.

2. If the teacher adopts the self-correcting method, she should
make sure that each pupil corrects his work after completing two
or three pages (cards), so that he will not miss the chance of

practising further a concept he has not fully grasped.

3. The teacher must take care that the weaker and less moti-
vated pupils do not disturb some of their classmates continu-
ously by asking for help or copying their exercises, without
even having tried to grasp the meaning or complete the exercises

themselves.

4, The teaching material must have been organized very care-
fully, so that it meets the needs of every achievement level in
the class; furthermore, a rich variety of extra materials should
be available in the classroom, since their lack could be a de-

terrent to the programme.

5. The less able children or the children who lack self-confi-
dence tend to seek their teacher's help and attention much too
often. A teacher must, therefore, organize her time so well
that she will be able to respond to the needs of slow children
as well as timid ones and try to build their confidence in order

to make them increasingly independent.

6. It should always be kept in mind that in a class no child
should be made to feel isolated. As  Kirby points out it is
wrong to treat an individua.l as being "in some mysterious my

locked up in a hard cocoon of self, with the rest of the world
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shut out, and that it is to this impervious ego that individual-
ized teaching 1is directed. "-* Individualization does not mean
that when a child faces difficulties, he will not be permitted
to address and consult another person, who could be a classmate
or the teacher herself. It is good to teach children to trust
themselves and try to face their problems alone but at the same
time they should be confident that their teacher is always ready

and willing to assist them in their need.

7. Individualized programmes are much more demanding for the
teacher than the traditional direct methods. They ask not only
a careful organization but also the teacher's capacity to estab-
lish close relationships and rapport with every pupil. Teachers
should always be aware and alert to children's possible prob-

lems, needs and progress.

8. If children are not sufficiently motivated they may resort
to wasting time on talking on matters irrelevant to the lesson
activities (see Neville Bennett, The u”uslity of Pupil Lesrninp
Fxperiences.. p. 153). The teacher must be al*Ta.ys T-mtchful to
children's misdoings and seek to encourage them to work hard

without, however, suppressing them.

All the above should be carefully examined so that any prospects
of failure are dispersed from the very beginning and the ex-

pected reactions of everyone concerned anticipated.

Potentialities of an individualized programme in Greek primary

schools.

In this chapter so far an attempt has been made to explore the
field to which the proposal for innovation is addressed. All
the potential difficulties expected to arise were reported.
Most of these difficulties are latent in the socio-economical,
political and educational conditions in effect in Greece today,
thus they are not directly related to the individualized pro-

gramme itself. They would occur anway as a response to any
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proposal for innovation. Fewer difficulties are rooted in the
nature of any individualized programme in general and especially
in some ready-to-use projects available in the market. The
problems encountered while conducting the research, problems due
to either the structure and function of the Greek educational
system or the individualized project implemented were exposed.
The progress made by the children involved in the research as
well as their impressions and reactions tow.rds a new scheme of
work were observed. The view expressed was that despite the po-
tential problems pertaining in the introduction of an individu-
alized programme in the Greek primary school, this would not
only be a worthwhile endeavour, but fertile and successful as

well.

Next an attempt will be made to describe the way an individual-
ized programme, as it was envisaged in the present study (see

pp.- 217), could be introduced in the Greek primary school.

It has been already stated, (p. 205), that the present study's
proposal for inno'“a.tion referred to Mathematics only, no provi-
sion was made for the rest of the sutijects which will continue
being taught traditionally. Obviously, when individualization
applies for a limited portion of the school day only, the effec-
tiveness of the inno'“mtion is q.iestionable. The conflict and
contradiction between the two systems (traditional and innova-
tive) cancels the advantages of the new scheme. This is an ad-
ditional problem to the ones already described, therefore , any
suggestion for individualization should be backed up by a metic-
ulously planned proposal as to the classroom organization, time
allocation, the teaching materials, the activities as well as

the purpose of the lesson ard the teaching method.

1. Organization of the classroom.

In most Greek primary schools pupils are confined to specific
classrooms, where they usually sit at specific desks for the

whole school year. Since at a preliminary stage the proposal

for individualization concerns Mathematics only, it would be in-
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convenient, if not irrational, to require a re-organization of
the desks inside the classroom, unless, of course, the class
teacher judges that such a rearrangement suits her owi needs as
well. Nevertheless, to rearrange the desks just for the Mathe-
matics session would be a difficult as well as inapplicable
scheme (see p. 106, description of the Pilot Study). If, how-
ever, a more flexible programme was introduced the organization
of the classroom could be modified to assist the teaching of
Mathematics. Besides, if the teacher, in introducing a concept,
chooses to follow a class rather than a group teaching there is
less need to rearrange the furniture. A bay, however, where all
the necessary apparatus and teaching materials (cards, books or
worksheets) could be kept for children to help themselves, would
be an indispensable comfort. By encouraging her class to find
the material they need themselves, the teacher saves herself a
lot of time which, subseq.iently, she can devote to slow or con-
fused pupils. TIndoiititedly, it will take a teacher time, persis-
tence, patience and perseverance to train her class to delegate
their work anl duties anl even then there is no guarantee that
they will alx-mys feel sufficiently confident to react positively

at all times.

Nevertheless, the fact remains that even mider the adverse and
most intractable conditions of building facilities in Greece and
without radical rearrangements inside the classroom, an individ-
ualized programme can be realized without disrupting the normal,

routine fmiction of the school.

2. Organization of the teaching material.

The content of the Mathematics syllabus 1is prescribed by the
Ministry of Education and it is common for all pupils. Thus the
teacher must prepare her teaching material with a view of the
varying abilities of her class. The material should be orga-
nized in graded stages, easily recognizable by the children. A
system of colour coding might be adopted to enable children to
recognize the various stages. For example, red could be em

ployed to indicate the basic cards, common and obligatory for
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each child. Green could represent the cards of the second
stage, which the children tackle only after they have completed
the first stage cards. Finally, blue could characterise the
third stage cards, which could be attempted by the brightest
children of the class who have either finished the cards of the
two previous stages or followed their teacher's advice and took

on the third stage cards ignoring the transitional stages.

On deciding the teaching ma.terial (cards, worksheets) the
teacher must pay special attention to their wuse of language.
The text of the first stage should be short employing the sim-
plest possible language. It should be thus formulated that even
the weakest pupils in the class, excepting the ones facing spe-
cial problems, could read the text, understand the given in-
structions and be able to tackle the practical work or the re-
quired activities successfully. The goal pursued is to facili-
tate children to read, comprehend and solve the problem pre-
sented by the card on their owi. If it 1is necessary for the
teacher to explain the content of each card to every child to
set him going on an activity, then the philosophy underlying the
individualized programme is lost. Therefore, there should be
provision for simple cards not only as to their mathematical
content, but also as to the reading ability they demand. Pupils
who face reading problems are usually not very competent at
Mathematics, just because at a young age children read to learn
and learn to read at the same time. In Mathematics the problem
becomes more complex as the vocabulary used there is extensive
and unusual, children, that is, do not use it in ever““ay con-
versations or encounter it in their early readings. The text as
well as the Mathematical concepts should proceed with gradual
difficulty demanls, so that children are encouraged to improve
their skills and enrich their intellectual capacities in a
pleasant %my. In addition, the teacher should provide children
with a sufficient supply of material (adequate copies of the

cards or worksheets).

231



3. Teaching.

All schools in Greece are organized on the basis of a well
structured schedule which dictates the number of hours to be de-
voted to each siitn'ect. The only initiative the teacher is al-
lowed 13 the schedule plarming. All subjects are taught in the
traditional, forml method of class teachirug which obliges all
pupils, regardless of their needs, skills, interests or limita-
tions to attend a uniform pattern. Thus a proposal for an indi-
vidualized programme in Hathematics might be narrowed because of
the strict, unavoidable time limits posed for the duration of a
teaching session.  Furthermore, it is a compulsory requirement

that by the end of the school year all children will have cov-
ered the same syllabus.32

Under these circumstances it would be hard to expect children to
react positively when exposed to extremely different methods
(formal class teaching -individualized instruction). Similarly
it would be difficult to organize the class, the teaching mate-
rial and the classroom for a group instruction session. It ap-
pears that the safest and simplest way of applying an individu-
alized programme is to turn from time to time to class teaching.
The teacher could lead children through the stages of the syl-
labus introducing the whole class to the new concept or tech-
niq.ie, giving examples and explanations. This approach, how-
ever, does not preclude the teacher from taking small groups of
children to explain a task anl it does not suggest that the
children in some occasions do not work in groups. Such an ar-
rangement would meet the requirements of the syllabus and en-
courage children to work at their own pace at the associative

practical activities.

The teacher must make sure that each child works within his
abilities and is given the time to practise adequately in order
to consolidate his rmderstanding of new concepts while at the
same time he draws satisfaction and a sense of achievement

through his involvement in meaningful tasks.
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4. The teaching method.

After having prepared her teaching material according to stages
of difficulty, the teacher may then decide on the approach that
will best accomplish her objectives. She must always take the
opportunity to invite children to talk about what they have done
and what they have achieved. In this way the less able chil-
dren may listen to their peers and may become more competent

when tackling the same problem.

It lias already been explained that it is rather problematic to
permit children to recognize their oi-m problems and try to solve
them themselves. It would be wise on the teacher’s part to rely
upon a semi-active, semi-permissive method. She may use, that
is, the class teaching techniqie but also allow for group and
individual teaching when she thirrks it advisable and profitable
for the children. She may turn to class teaching whenever she
wants to present a new concept or activity of the syllabus
(e.g. , move from addition to subtraction), but work with groups

or individuals the rest of the time.

Wien the teacher introduces a new concept she must encourage
discussion and listen to suggestions as to how the particular
topic should be tackled. She puts a proposed solution into ac-
tion using the appropriate apparatus. She uses symbols to de-
pict the children's experience in operating facts. After this
introduction she asks a group of children, possibly the most
able ones, to go to the bay with the materials and pick up the
appropriate cards to start with. The rest of the children are
given more examples by the teacher until they feel competent to
take up the activities set by the cards on their owi. Each
child is given the choice to select from a range of cards the

ones he prefers to complete.

There is, however, a limit as to the minimum numtier of cards he
should fill in on the given task. The more ad“”anced children,
after having finished the prescribed amount of work, can proceed

to the next stage cards which again refer to the same task, only
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they are more elaborate. Again, when they have accomplished a
certain amount of work they can continue with the third more

complex and demanding set of cards.

On the days following the introduction of the new topic and
which are allocated for its consolidation, the teacher may work
with a group of children who she realized faced common difficul-
ties and made similar mistakes in order to further the subject
with them and give them the cha.nce to practise more, while the
rest of the children go straight to their cards to work on their
owi.  When the teacher is not given to class or group teaching
she may help individuals who need her or appear not to progress

satisfactorily.

Thus the teaching method could be a mixture of active (class
teaching, prescribed material, predesigned seqience of concepts'
introduction) and permissive (choice of cards, rate of work)

schemes.

Preferably the proposed project should comply with the assump-
tion of the Greek curriculum that a body of knowledge, skills
and experience (which has been predetermined) is essential to
every pupil, and to follow the seiguence of the subject-matter

the Ministry of Education has prescribed.

Even in this strict and limited framework the suggested method
should give children the opportunity to proceed at their otm
pace anl deal with work as close to their capacities and level
of development as possible, while working within their peer
group. It should also allow children a degree of movement and
action anl promote a Ilearning atmosphere which builds up the
child's self-confidence offering him a sense of achievement and

satisfaction.
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lije applicability of SPn 7-13 as an individualized programme in
all types of primary schools.

1 Urban schools.

Tlie children admitted in urban schools come mostly from middle
class families. The numt<er of children per class ranges from
twenty-five to twenty-eight. It has already been mentioned that
central schools, in particular, present certain common charac-

teristics ;

a. They are rather more attached to the traditional educational
system and less liable to foster and promote innovative concep-

tions in educational matters.

b. Parents take a lot of interest in their children's progress
and exhibit eagerness for their intellectual development. They
are ambitious, generously support and encourage their children,
nurturing high aspirations for their educational future and pro-

fessional occupations. -

c. Mothers are usually educated themselves, so they are able
to tutor their children qiite adeqiately. Moreover, they are

nearly always aware of their children's level of development.

d. Teachers usually have high expectations of their pupils,
they often give them supplementary work and try to raise the

class' standards.

e. Children also share their parents' high aspirations for
their future, most of them take it for granted that they will
continue in higher education and there is only a small percent-

age of low attainers in a class.

Any class in an urban area presents a marked range of intellec-
tual ability, promotes high ambitions and competitiveness not
only among children but among parents as well. The latter in

particular, urge their children to accelerate their pace of work
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and enrich their experiences. The educational system, however,
is such tha.t it obliges all children to the same speed of work,
thus confining faster learners to a dull pace and oppressing
slower learners to proceed even if they have not fully assimi-
lated the taught concepts. SIT would release the bright pupils
and facilitate them in progressing at a pace suitable to their
needs and abilities. On the other hand, the less advanced chil-

dren could absorb the material to be learned at their o"m speed.

Moreover, as most children's aspirations are rather high, the
application of SMP could develop a persona.l competitiveness,
that is, each individual child will be motivated to proceed as
far as his capacities will allow. This is not to say that moti-

vation among all the pupils will be similar.34

If SVE were applied in a Greek urban school, it could be faced
with similar difficulties that might be encountered in any En-
glish school - provision of appropriate work for each individual
child, continuous assistance in his difficulties, assessment of
his progress - plus the peculiarities existing in Greece -
school building facilities, rigid timetable, centralized cur-

riculum.

SW could be applied provided teachers were persuaded of its ef-
ficiency to help pupils of all abilities grasp the i&athematical
concepts more thoroughly deriving pleasure from mathematical ac-
tivities at the same time. Cardwork should be so organized as
to persuade a. the parents of ad'mnced pupils that their chil-
dren will be given the chance to progress according to their
ability, b. the parents of low attainers that their children
will be facilitated to comprehend and enjoy Mathematics avoiding
simultaneously to expose their differences from their peers, c.
all parents that SMP excels the valid Greek system because apart
from offering pleasure to children from their work it provides
them with more than the basic ife.thematical concepts moti%ting
them to progress a step forra.rd. SME, therefore, could be ap-
plied in Greek urban schools, after, of course, the appropriate

changes and the provision of certain conditions.

236



2. Rural schools.

As it was previously mentioned in this chapter (p. 225), schools
of sparsely populated villages situated on the mainland or on
the islands of Greece are in the majority one class schools.
Naturally, the children of these schools have different experi-
ences, needs and interests from the children in the big urban
centres. A different scope and method, therefore, should be
built in for mathematics of these areas, closely related to
their development, needs and environment. The form of Mathemat-
ics should not be unrelated to the culture and philosophy of the
people it is addressed to. The in which a person acgq.iires
his mathematical skills may affect his perspective about eco-
nomic, political and social issues, thus influencing his contri-
bution to the development of the area in which he lives. Ide-
ally, the Mathematics programme should deal with ever*™day life
within the rural community. It is a challenge, therefore, to
attempt a ruralization of the Mathematics curriculum, as far as
its content and teaching methods are concerned so tha.t it can
meet the needs of village people. By ruralization we definitely
do not suggest enlarging the curriculiim with additional sutijects
nor adjusting the existing ones so as to make them relative to
agriculture or navigation. The form and content of the curricu-
lum should make provision for the peculiarities existing in the
areas where it is offered, so that it becomes stimulating and
meaningful and promotes learning activities. The decision of
such a radical curriculum change is certainly hard considering
the political and financial costs it involves and this is proba-
bly why the Greek government has always relied on a uniform cur-

riculum for urban, rural and city areas.

The teacher who works in rural schools, even today is at a dis-
advantage compared with her colleagues in big cities. Being
isolated, she is not given the chance to develop relationships
with any of her associates in order to commimicate her thoughts
or problems, she has no access to teaching aids and resources to
broaden her scope, or extend her professional expertise. More-

over, she usually faces more complex situations than her city
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colleagues. Most of the time she is obliged to teach a verti-
cally-grouped class, a class, that is, which is made up by chil-
dren of all age groups.35 These schools were established and
have been maintained in compliance with the Greek law according
to which primary education is compulsory and they usually have
very few pupils. At times, some of their classes may be ren-
dered obsolete, or have one or two pupils only. By necessity,
then, the teacher improvises and applies an individualized pro-
gramme, since she is obliged to teach children of different
ages and abilities on different topics, within the same teaching
session. Of course, the size of the class is usually small, of-
ten twelve to fifteen children whose ages, however, range from
six to twelve years. At times, therefore, the teacher might
have to tackle six different tasks in the same teaching hour,
she applies, that is, a more liberal and less structured scheme

of "integrated day."

Similarly, in larger villages or small towns there exist two and
three class primary schools.36 these schools the teacher
handles fewer subjects (two or three) within the teaching ses-
sion, but, on the other hani, the size of the class can be as
big as twenty eight children, a usual number in a town school

class.

Hence in the case of rural schools the potentialities of apply-
ing an individualized programme have been explored and assessed.
The question remaining open, though, is to what extent the imio-
vation suggested by the present study - applying, that is, an
individualized programme for Mathematics only - could prove

fruitful in these schools.

Perhaps it would be useful to classify rural schools into two
categories, one or two-class schools and three up to six-class
schools. In the first group of schools as it has already been
explained the programme of an "integrated day" system of
organization is necessarily employed for children of different
abilities and chronological ages. In these schools our proposal

for the application of an individualized programme for the
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teaching of Mathematics is likely to be inapplicable due to the

following reasons;

a. The teacher's role in these schools is highly demanding.
She is obliged to cover the syllabus of six different classes in
the course of one school year. It would be rather preposterous
to suggest the application of an individualized programme in
Mathematics entailing the application of six different individu-

alized programmes for the six classes for her.

b. The number of pupils per class is very small, usually one to
five children, and it often happens that there is not even one
pupil in a class. Normally, the teacher is aware of her pupils'
weaknesses and needs in Mathematics and provides them with the
appropriate activities, practice and assistance. She already,
that is, applies a teaching method based on individualized in-
struction. Consequently, it would be meaningless, very expen-
sive and difficult to accommodate the teacher of such a school
to prepare different teaching materials for the children of each
class. She could perhaps use the Mathematics manual itself
adopting the philosophy of an individualized programme. Thus
she could allocate one child two pages of work, another four or
two, perhaps other than the ones she has given to his peer, de-

pending upon the individual child's abilities.

The peculiarities existing in these schools, therefore, deter us
from suggesting the application of an individualized programme
in Mathematics, such as SMP, but it does not preclude the
teacher from adopting a flexible organization of the lesson in
which children are given some choice of activities arising from

the work suggested in their manuals.

The schools of the second category - excepting the six class
schools which operate similarly to the urban schools - again by
necessity confine to the application of some form of individual-
ization. Since the children of a class are of two srtisequent
ages, attending two different classes, the teacher is obliged to

teach different subjects in the same teaching session, there-
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fore, she automatically turns to group teaching. In this in-
stance, an individualized programme, as it has been described,
not only could but also should be applied. If the teacher were
convinced that such a scheme would facilitate and expand her
work, the children would benefit and would be greatly encouraged
to work on their own, or interact with their peers rather than

referring to their teacher for guidance all the time.

Indeed the teacher could set the children of one-class practis-
ing on their own through the use of the appropriate worksheets
in order to consolidate a previously taught subject, while she
devotes her whole attention to introducing a new concept to the
other class. Thus, a simultaneous diversity of activities could
take place in the same classroom, and children would enjoy a
sense of freedom and satisfaction through meaningful learning
tasks while the achievement of understanding becomes a reward in

its own right.

3. Labour areas.

The "labour areas" in big urban centres all over the world share
some common characteristics. These include densely populated
homes, high-rise flats and numerous small dwellings. Children
usually have to play in the streets outside their homes and in
addition schools are likely to be housed in very old, poor, dull

buildings.

Initially, but even today in some areas, working class families
are usually larger than middle class ones. Naturally enough,
these are usually poor families. Indeed the father may need to
find a second job in order to provide adequately for his family.
Schools in these areas are not very easily managed because chil-
dren have freqient absences from school, sometimes due to envi-
ronmental conditions and lack of support and aspiration from
their parents who do not al%fays appreciate the necessity of
schooling. As Olive Banks notices "poverty can make a parent

less willing to keep a child at school, can make it difficult
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tor him to afford books and toys or expeditions which help a
child to learn. . . . Moreover, even when these conditions are
no longer present, the fact that they have existed in the recent
past or were a feature of the parents' own childhood, may exert
an influence on attitudes, values and aspirations for a genera-
tion or even more. "3? Even today, then, some children in this
t\q)e of area often lack the motivation and the opportunity to
develop intellectual interests, as they are not normally given
encouragement and reinforcement by their home makers. Thus they
cannot envisage education as a means of improving their future
prospects and life chances. The ideas, beliefs and attitudes
fostered by school may come into conflict with those “.mlued at

home.

It would be impracticable and perhaps impossible to extend these
children's abilities so that their potential is reached. More-
over, it would be a mistake to force them into a scheme which
requires abstract thinking when what they need is a concrete
programme dependent upon practical operations. The programme to
be planned and followed for these children should be limited to
modest goals, at least for the first years. These children need
independence, structured play, an opportunity to talk, to deal

with imaginative, meaningful work.

The traditional teaching method confines them to inactivity and
passive attendance. All they are asked to do is listen and
write facts that are not meaningful to them and fail to stimu-
late their interest, since they are cut off from their world and

the lives they lead.

SMP proved bénéficiais™ to these children since it responded to
their needs, habits and values. Moreover, it helped them create
a positive attitude towards Mathematics, it reconciled them with
the sutijJect affecting their attainment level positively.3 it
is, therefore, suggested that in these schools an individualized
programme, such as SME, not only could but should definitely be
tried.
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Tbe applicability of SUP 7-13 in Greek primary schools.

In applying the research a nimber of problems were observed.
They were not the problems latent in the structure and function
of the Greek school and the building and classroom facilities
which have already been discussed, but they were problems con-
nected either directly or indirectly with the philosophy, struc-
ture and teaching method proposed by SMP. The indirect problems
derived from certain characteristics that the programme regarded
essential for 1its efficient application and which referred to
the organization of the lesson and the teaching system. The
circumstances under which the research was conducted, as well as
the functional peculiarities of the Greek school in general, did

not guarantee these prerequisites.

Characteristically enough, the issue might be further eluci-
dated if it Tfas reported that SMP has been mainly implemented a.
by schools which resort to a programme of integrated day which
means that not all children use the cards simultaneously, b. by
more "liberal" schools where the same teaching materials - the
cards in this case - are used by two or three classes at the
same time, c¢. by schools which do not hesitate to expand the
teaching session in order to round off an activity, d. in
schools where the curriculum is child-centred for every sutiject
and not only for Mathematics, e. by schools which adopt it for
all and not only for one of their classes, f. in a country where
Local Educational Awuthorities and the school itself may deter-
mine their own educational policies or design their own curricu-
lum for any subject. Specific guidelines are produced for their
0%m use and implementation. It could not be claimed, however,
that unless all the above conditions are observed the applica-

tion of SMP is unsuccessful.

A whole schoolyear's experience of the project's application
though, under the already described conditions and bearing in
mind that this was the first opportunity children had ex-

perienced in organizing their own work and time proved that the
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application of SMP is not an unrealistic prospect. Neverthe-
less, a reference to the problems witnessed during the applica-

tion of the SMP project is in order here.

D ifficulties connected to the Greek educational reality

Organizational problems emerged because all children used the
cards simultaneously. Even if care was taken that children
started working on different topics in order to secure a suffi-
ciency of cards and apparatus and the contents of four boxes
were used, some problems were unavoidable. A lot of activity
was in progress as all children had or invented some need to go
to the bench where all the materials were displayed ready for
use. Several disputes and qiarrels arose since it often so hap-
pened that two or three children claimed the same card or appa-

ratus.

In addition, almost every child voiced a complaint about the
limited time they were allowed which %as seldom adequate for the
completion of an activity. By the time they had located the
card they needed, grasped the exact meaning of the particular

card and started working, time was up and they had to stop.

The atmosphere often became very tense due to the children's
anxiety to finish their tasks within pressing time limits but
also due to their 1inability to interact. They had already
formed a system of 'mines and rules for themselves and clung to
it. This system, however, had little or no relation with prac-
tices such as co-operation in learning situations, sharing
equipment, respecting other children's work and attitudes,
putting their independence to good use. Naturally, the radical
change of approach affected the children's behaviour; pupils who
were never asked to take the initiative but were usually
strictly guided by their teacher, were encouraged for a small
part of their weekly schedule only to make decisions, organize
their work, build their self-confidence, all in a highly active,

but not disorderly classroom atmosphere.
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It ¥8s noticed that at the beginning of each lesson the children
needed some time to adjust themselves to the different attitude
the lesson required. This transitory stage varied in length.
It depended directly on their previous occupations and activi-
ties and the session the SMP lesson took up. If the children
had been "charged up" by being confined to their desks, obliged
to pay attention without having a chance to participate, forced
to work silently, the SMP lesson offered them a chance to move
around, talk, relax a bit until they settled down to work pro-
ductively on their task. This commotion often observed in
class, the continuous action, the murmurs, at times disturbed
and distracted the children who had been used to a motionless
working environment. As the teachers of adjacent classrooms
characteristically commented "we could never stand this noise!
This moving to and fro and the continuous buzz would drive us
mad!" This comment, except for the covert advice to keep the
pupils iguiet, implies the disapproval of a lack of control in

the classroom.40

Moreover, the children had been used to referring to the teacher
for instructions before taking any step, seeking her confirma-
tion that they were doing well. The new approach asked them to
make their OFm decisions, “ra.it for a long time before the
teacher could come up and offer them assistance, thus they often
felt ill at ease. That usually resulted to either a low attain-
ment level or the creation of commotion which aroused the
protests of several children who could not work under such con-

ditions.

There was a difficulty in supervising the children's work. At
the beginning, care “res taken that the children whose work re-
vealed weaknesses should discuss their problems with the teacher
who would try to clear up any misurjderstanding or reinforce the
comprehension of a particular subject. It was soon realized,
however, that time ”“ms never enough to conduct all the personal
contacts undaunted. Even if the teacher "?as aware that a child

needed to resolve an issue she was often lumble to deal with the
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problem as she was continuously diverted by other children who
sought her assistance. The weakest children in Mathematics
could be waiting for a considerable time, in which case their
attention Tms distracted and their work experience curtailed.
Therefore, some of the pupils ran the risk of repeating the same
mistakes even after the teacher's corrections in their exercise-

books and thus misunderstand some of the concepts.

Maybe most of the difficulties described above occurred due to
the particularities under which the research was conducted.
Perhaps none of these problems would have emerged or they would

have been minor if :

L. the instruction through the cards had been offered not only
twice but four or five times a week, so that a continuous rou-

tine m.3 established.

2. there had not been two different persons, the teacher and
the researcher, one for each teaching approach, but rather the
class teacher had taken responsibility for the application of
the SMP Mathematics.

3. the individualized programme had been the only method fol-
lowed for Mathematics throughout the year and not a parallel
task to the traditional book-based method. Only then, the tran-
sition from one system to the other would have been smooth arid,
moreover, children would start to regard it as a routine. They
might have adjusted themselves more naturally to the atmosphere
of independence and freedom the method required. The sense of
security offered by a steady, permanent, unique experience could
have cha.nged their behaviours and liberated them from their
feelings of uncertainty . Nevertheless, even if SVE were ap-
plied under normal conditions in the Greek school the absolute
individualization it promotes would be in contrast with the di-
rectly controlled learning supported by the Greek educational
system. Thus the proposal to apply a commercial scheme Ilike

SMP, at least at an ecarly stage of experimentation would be
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likely to create too abrupt a transition from one approach, the

traditional system, to another, that of 3MP.

Such a suggestion might lead to strong objections, thus become
rejected or at best attract little support. Alternatively, a
smoother transition to a more flexible, less authoritarian cur-
riculum which would provide for children's individual differ-

ences and abilities would be likely to gain support more read-

ily.

D ifficulties directly connected to SMP

The second category of problems emerged from the conduct of the

research and were in direct relation to the philosophy, design

and arrangement of SME. These problems were due to the fact
that SMP:
1. IS a highly individualized card-based system which means

that children can work on their owi, in pairs or in small groups
without referring to the teacher for assistance, as it is main-
tained in the teacher's handbook. This, of course, supposes
that children should be competent in reading and understanding
the instructions and explanations preceding each exercise as
well as the exercise itself. However, if the child's reading
ability 1is low, this demanding characteristic of the project is
likely to hinder his progress or might establish a dislike for
Mathematics. Moreover, it will obstruct the teacher's task,
since she will be obliged to spend a good proportion of her time
with certain pupils, explaining the text of the card to them in
order to enable them to tackle the associative activity. Con-
sidering that in a mixed ability class the teacher has the prob-
lem of allocating a reasonable amoimt of time to each child it
could be assumed that this problem becomes more acute when a

number of pupils in a class face reading difficulties.

In the present study this problem arose in the rural but mainly

the working class school. In these schools the average readirg



ability level ims rather low, a fact that complicated the card
work, often caused commotion during the lesson and limited the
teacher's chances to discuss the other children's problems or
offer them assistance. For this reason a Mathematics proiect
which would make provision for the slow learners should not de-
pend on reading but should be presented in a physical way, oth-
erwise their lack of reading competence would result in a lack

of mathematical achievement.41

Of course, it could not be claimed that readirg backwardness
does not constitute a problem in another teaching method, such
as the one based on class instruction, nor can it be assumed
that it does not hinder the understanding of other subjects
within the curriculum. On following class instruction, however,
the teacher explains a concept and the activity related to it to
the whole class, thus the children's possible failure to proceed
is not normally blamed on their reading incompetence but mostly
on other factors, usually listening skills for the most part.
This disadvantage of the individualized project  becomes more
acute in the Greek school where the comfort of the extra or re-
medial teacher 1is unlmoxm. It 1s difficult for the teacher,
therefore, to clear up the pupils' misunderstandirgs or confirm
their knowledge, so pupils definitely need the help provided by

their home makers.

2. presents several problems connected with the readability of
the mathematical texts. The way some concepts are presented and
instructions are given is long, detailed and confusing for a
number of children. This might at times discourage children,
who may even choose to ignore the perplexing introductory text
and theoretical explanations and proceed to complete the pro-
posed activity, which they try to decipher by the lay out of the
card. On the other hand, several children who make an effort to
read and comprehend the text soon get tired and give up or oth-
ers after havug exhausted themselves on the effort to read the
text, finally realize that the mathematical meaning has escaped

them.
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In the present research a nimber of exercises were misunderstood
because either the text and explanations of the card had been
ignored or they had been partly read or misinterpreted. Also at
times the apparatus proposed by the card ims not exploited so
that the philosophy of the project to approach comprehension
through practice before achieving the abstract theoretical con-

ception was lost to them.

3. requires a lot of copying. Children are sometimes obliged
to copy the content of the whole card in their exercise books.
Thus a lot of their time -indeed most of it- 1is consumed in
reading, copying and operating the number operation through the
implementation of the suggested apparatus rather than to under-
standirg the concepts involved or the processes employed. The
children's time often happens to be spent productively, "but
much of this effort is concentrated on the production features

of the task rather than on progress through the exercise."42

This IS another feature of SMP which discourages low attamers.
The latter are wusually confronted by reading and consequent
writing difficulties. They often waste most of their time in
meticulously copyirg the text or the exercises of the card, a
process which requires an awful lot of effort on their part,
since their memory span is short lived and they cannot rely on
it and transfer what they have seen onto the paper. Further-
more, when the card demands the copying of tables, thirgs become
worse. Their inability to use a ruler with ease obliges them to
write and erase countless times. Thus most of their energy is
consumed in copying the table or shape and not in the acquisi-
tion of the concept or skill that is involved. Moreover, they
do not gain any sense of satisfaction throigh the cardwork since
many a time they do not fulfil their goal, namely solving a

problem or tackling an activity.

Finally, the activities proposed by several of the cards through
the use of some apparatus, activities that are meant to precede
the elaboration of the given exercises, are so complicated and

time consuming that often children decide to ignore them.
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In the present study, it often happened that after copying the
table of a card and gudgirg by the effort they had put to it,
the children considered they had finished with the particular
card and proceeded to the next one disregarding the exercises.
Similarly, on certain occasions the suggested apparatus was not
used. The children went straight to the factual operation, be-
cause in their view, the apparatus had nothing to offer them,
since they found it hard to understand the instructions concern-
iig 1its wuse; besides, they gudged they had already classified
the relative skill and technique in their repertoire. Not only
low attainers but many of the children experienced the above de-
scribed difficulties.

4.  has not provided for a teacher's guide where the philosophy
of the project as well as its objectives and the logic underly-
iig its selection of topics43 could be explained. A completely
novel scheme %fas suggested without any theoretical support for
the learning process or cognitive development involved. The
stand taken or the method adopted to™rards the learning and
teaching processes ”“ms not analysed. No attempt has been made
to support the teacher in understandirg aijd realizing her role.
The mathematical content and targets aimed at in each card were
not explained, nor ©parallel examples or activities that could

yield the same results were volunteered.

The teacher's handbook accompanyirg each box of cards is excel-
lent for the dealer selling the product but inefficient for the
teacher who will use the material as a means of teaching Mathe-
matics. Thus, the teacher is more or less left on her own, un-

certain of what she is asked to do.

5. has not designed its cards for the Greek curriculum, indeed
they have been produced to respond to a completely different ed-
ucational philosophy and serve needs other than those advocated
by the Greek system. Some of the cards introduced topics which
could have been omitted from the correspondiig Greek syllabus,

a fact which recommended the exclusion of these cards from the
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Greek version of SHE. The same problem applies in the test pa-
pers which include exercises referring to the cards that are in-
applicable in the the Greek version. These exercises could be

replaced.

Also there exist cards which cause numerous difficulties due ei-
ther to the formulation of their subject matter or to the termi-
nology, s”nnbolism and mathematical concepts introduced.44 These
cards, in the course of the present study, impeded the child not
only in understandiig what they required but also in realizing
the techniique in its operation. The length of the text and the
general lay-out of the cards proved an obstacle especially for

the weaker pupils.

6. encourages children to work individually. Despite the
proclamation made by SMP that it promotes pair or group work
little of both is in evidence. Thus, unless the teacher inter-
venes, the children do not exchange 1ideas, express their
thoughts, get accustomed to hearing and voicirg mathematical
propositions, using mathematical terminology, in a word, inter-
acting. Children are certainly encouraged to be active and in-

n

quisitive but they also .need assistance to translate ac-
tions and this comes about by communication and interpretation
through language from teachers. Teachers must judge when to
take an active role in any learning situations, when to stand
back, when to interact, when to advise and when to inter-

pret..."45

In addition, by allowing children to work on their own, on the
topics of their preference, according to their ability and at
their o"m pace, the recording of their progress becomes quite
difficult. The teacher has no definite of telling whether a
child's progress is in accordance with his capacity or whether
he wastes valua.ble time chatting about irrelevant subjects, wan-
dering around in class or daydreaming. As Ernest Choat points
out "in large classes with each child working at his ol'm pace it

was sometimes easy for a boy or girl to 'get stuck' or pick up
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the wrong idea from a workchart without the teacher being aware

immediately of this. "46

It might be argued, therefore, that SMP benefits the able pupils
who can proceed at a fast rate, while the less able pupils in a
class may be liberated by their anxiety and sense of failure
but, on the other hand, are not necessarily assisted to tackle
their difficulties, catch up with their able peers and expand
their potential. In fact, "to be guarded against is a tendency
for pupils to do some low-level thing they were expert at years
ago."47

In the present study we were confronted with the case of a
child who, without facing particular difficulties, at the end of
the school year, had covered a small portion of the first sec-
tion cards only. Certainly in this particular case the child
had covered the prescribed syllabus through the Greek teaching
met