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Abstract
In three experiments, rats were given intermixed or blocked pre-exposure to two similar compound stimuli, AX and BX. In Experiment 1, following pre-exposure, animals were given appetitive conditioning training with the compound AX. A subsequent generalization test showed better discrimination between AX and BX in the group given intermixed than in the one given blocked pre-exposure. Experiments 2 and 3 assessed the nature of the learning mechanisms underlying this instance of the perceptual learning effect. Experiment 2 assessed the associability of the common and unique elements (X and A); animals in the group given intermixed pre-exposure showed poorer conditioning with both the X and the A elements than those given blocked pre-exposure. Experiment 3 further assessed the perceptual effectiveness of the distinctive element A using a superimposition test (the capacity of A to interfere with the conditioned response commanded by an independent conditioned stimulus). The results showed, in line with the outcome of Experiment 2, that the unique element A is more salient following blocked than intermixed pre-exposure. These results are discussed by reference to current theories of perceptual learning.



Mere exposure to a stimulus is known to trigger learning processes that change its ability to serve as a classically conditioned stimulus or CS; an example would be the latent inhibition procedure (e.g., Lubow, 2010). Similarly, exposure to more than one stimulus without explicit consequences has been shown to modify their discriminability (e.g., Hall, 1991). For example, intermixed exposure to two similar stimuli sharing common elements, AX and BX, where A and B refer to the unique elements of each stimulus and X to their common features, has been shown to result in improved discrimination—comparison made to a group in which AX and BX are exposed in separate blocks of trials (e.g., Honey, Bateson & Horn, 1994; Prados, Hall & Leonard, 2004; Symonds & Hall, 1995). This intermixed/blocked effect, an instance of perceptual learning, has been intensively researched and several processes have been shown to contribute to the enhanced discriminability between AX and BX after intermixed pre-exposure. The basic mechanism enhancing the discriminability of AX and BX seems to be associative in nature. According to McLaren and Mackintosh (2000) and Hall (2003), pre-exposure allows for the establishment of excitatory associations between the elements of the compound: between A and X and between B and X (see, for example, Polack & Miller, 2018; Rodriguez & Alonso, 2014).
Although this within-compound associations would increase the mediated generalization (through the common element, X) between the compound stimuli AX and BX, other learning processes counteract this tendency and contribute to enhance their discriminability. There is a strong body of evidence indicating that differential processing of the unique features (A and B) in the intermixed and blocked pre-exposure procedures determines the intermixed/blocked effect. Once the within-compound associations are established, the elements A and B can be associatively activated in the intermixed pre-exposure procedure (B is activated by X in the AX trials by virtue of its association with the common element; and A in the BX trials). On the contrary, the blocked pre-exposure procedure offers very limited opportunities for the associative activation of the unique elements. Associative activation of the unique elements in the intermixed schedule has been argued to counteract the X mediated generalization in two different ways. 
McLaren and Mackintosh (2000; see also McLaren, Kaye & Mackintosh, 1989) suggested that associative activation of the unique elements A and B in alternating trials would result in the establishment of inhibitory associations between them. The development of such inhibitory links would require the completion of several steps: first, the development of excitatory links between the unique and common elements (A—X and B—X); this would allow an effective associative activation of A in the BX trials (and B in the AX trials). Given that A and B are predictors of the absence of each other, according to standard learning theory we could expect the establishment of inhibitory links between A and B that would eventually match the strength of the within compound excitatory associations. The establishment of effective inhibitory links between the unique elements would require a relatively long pre-exposure phase. The intermixed/blocked effect has been typically investigated in flavor discrimination tasks in which animals are given four pre-exposure trials with each flavor compound stimulus (Symonds & Hall, 1995). Artigas, Sansa and Prados (2006) compared the development of inhibitory links following short and long pre-exposure (4 and 10 trials). Retardation and summation tests showed evidence of the establishment of inhibitory links between the unique elements only after long pre-exposure (the Espinet effect, see Artigas, Chamizo & Peris, 2001; Espinet, Iraola, Bennett & Mackintosh, 1995; see also Polack & Miller, 2018, for converging evidence about the development of inhibitory associations following intermixed prolonged pre-exposure using a fear conditioning task). However, they observed the intermixed/blocked effect (improved discrimination between AX and BX) both after short and long pre-exposure. This study suggests that although the perceptual learning effect can indeed depend on the establishment of inhibitory links under some circumstances (long pre-exposure; see for additional evidence Bennett, Scahill, Griffiths & Mackintosh, 1999; and in human flavor aversion, Mundy, Dwyer & Honey, 2006) a different mechanism seems to be responsible for the effect when the animals are given short pre-exposure to AX and BX.
As an alternative, Hall (2003) has proposed that associative activation of the unique elements A and B protects their salience or effectiveness in the intermixed but not in the blocked procedure—in which the opportunities for the associative activation of the unique elements are limited (see Hall, Prados & Sansa, 2005, for independent evidence on the role of associative activation in the modulation of the salience of stimuli). Following intermixed pre-exposure, the more salient A and B elements facilitate the discrimination between AX and BX (e,g., Artigas, Sansa, Blair, Hall & Prados, 2006; Blair & Hall, 2003). Blair and Hall (2003) report an ingenious procedure to assess the intermixed/blocked effect using a within-subjects procedure: animals were given intermixed pre-exposure to AX and BX preceded or followed by a separate block of trials with a third similar compound, CX. Generalization tests showed that a conditioned aversion to AX generalized more readily to the CX than to the BX compound, showing that animals discriminate well between compound stimuli pre-exposed in alternation (AX and BX) but not so well between those pre-exposed in different blocks of trials (AX and CX). Blair and Hall reported additional evidence indicating that the unique element B, pre-exposed in alternation, was more salient than the unique element C, pre-exposed in a separate block of trials. Following pre-exposure to AX, BX and CX, the animals were given conditioning trials with a new stimulus, Y, followed by test trials with the compounds YB and YC—a superimposition test. The results showed that, although the animals received the same level of pre-exposure to B and C, the presence of B interfered with the expression of the aversive conditioned response to Y significantly more than the presence of the C element. Additional evidence for the protected salience of the unique elements during the intermixed pre-exposure procedure has been reported by Mondragon and Hall (2002). 
The two approaches reviewed above suggest that perceptual learning, exemplified by the intermixed/blocked effect, can be multi-determined. Although the two theories considered rely upon different associative mechanisms, they share the emphasis on the role of the unique elements A and B in the intermixed/blocked effect. According to these accounts, however, the salience or effectiveness of the common element X would be similar after both schedules of pre-exposure: the element X, present in every trial, is never associatively activated and receives equal amounts of pre-exposure in both pre-exposure procedures. This would suggest that the common element X does not play a significant role in the intermixed/blocked effect. A number of studies have assessed the salience of the X element following intermixed and blocked pre-exposure and using a variety of strategies. 
Bennet and Mackintosh (1999) and Mondragon and Hall (2002), using a flavor aversion preparation, assessed the associability of the common element X when used as a conditioned stimulus. The two studies failed to observe any differences in conditioning following intermixed and blocked pre-exposure to AX and BX. However, Mondragon and Hall (2002) found evidence that X was more resistant to extinction after blocked pre-exposure. This result could be taken as evidence for better learning during the acquisition phase, suggesting that the common element acquires higher associative strength. However, as the authors of the study pointed out, it could also reflect the rate at which the animals learn during the extinction phase: higher levels of extinction in the intermixed condition could indicate that the common element X is actually more salient or effective than in the blocked pre-exposure procedure. Hall (2020a) reports a number of very similar experiments (using flavor aversion) which failed to observe any differences in the rates of acquisition and extinction of the X element following intermixed and blocked pre-exposure. Additionally, the perceptual effectiveness of X was assessed by measuring its capacity to interfere with the expression of a conditioned response commanded by an effective CS (a superimposition test). These experiments revealed no differences between the intermixed and blocked conditions, reinforcing the notion that the salience of the common element X is not differentially affected by the intermixed and blocked pre-exposure procedures (Hall, 2020a).
In contrast with the studies that have used flavor aversion conditioning, studies using a standard Pavlovian appetitive task have reported some evidence to suggest that the salience of the common element could be better preserved in the blocked than in the intermixed condition. Mondragon and Murphy (2010) gave rats pre-exposure to two similar auditory stimuli, AX and BX, according to an intermixed or a blocked procedure. This was followed by conditioning trials in which AX was reinforced with a food-US and, finally, test trials with the BX compound (a generalization test). The animals showed better discrimination between AX and BX following intermixed than blocked pre-exposure, the basic intermixed/blocked effect. Interestingly, in two separate experiments Mondragon and Murphy also found evidence that X was less salient or effective following intermixed than blocked pre-exposure. When the animals were given conditioning trials with the X element, although there were no differences in the acquisition of the conditioned response, subsequent test trials showed better extinction in the group that had been given intermixed pre-exposure. However, as suggested above, this could be evidence for higher extinction learning in the intermixed condition (which might suggest that X is actually more salient than in the blocked condition). In a final experiment, they found that the X element was more effective in the group given blocked pre-exposure in overshadowing the acquisition of a conditioned response by a new element, Y, in YX conditioning trials (Mondragon & Murphy, 2010, Experiment 4). 
The suggestion that the salience of X might be better preserved in the blocked than in the intermixed pre-exposure procedure led Artigas and Prados (2014; 2017) to hypothesize that pre-exposure to AX and BX could improve the discrimination between two new compound stimuli, NX and ZX, on the condition that they shared the same common elements. Assuming that no generalization is observed from the pre-exposed unique features, A and B, to the novel features used in a test, N and Z, this perceptual learning transfer could be taken as additional evidence for the differential salience of X after intermixed and blocked pre-exposure. In two series of experiments using flavor aversion and appetitive conditioning procedures, Artigas and Prados reported this perceptual learning transfer effect, reinforcing the notion that blocked pre-exposure triggers learning mechanisms that preserve the salience of the common element X. Some doubts have been cast on this conclusion on the basis that generalization from the highly salient unique features A and B could be generalized to N and Z (e.g., Hall, 2020b). This possibility was castoff in the experiments using aversion conditioning, where the two pairs of stimuli (AB and NZ) belonged to different sensory modalities, flavors and odors (Artigas & Prados, 2014). In the experiments using an appetitive conditioning task, however, this possibility could not be easily avoided, since the two pairs of stimuli belonged to the same modality—they were all pure tones (Artigas & Prados, 2017).
All in all, the evidence supporting the notion that intermixed and blocked pre-exposure differentially affect the salience of the common element X is limited: we can rely on a single experiment, using an appetitive task, in which the X element was found to be a more effective overshadowing cue after blocked than intermixed pre-exposure (Mondragon & Murphy, 2010); and the perceptual learning transfer reported by Artigas and Prados (2014) using an aversive conditioning task.
The existent literature (reviewed above) has shown that the salience of the unique elements tends to be protected in the intermixed pre-exposure procedure (e.g., Artigas, Sansa, Blair et al., 2006; Blair & Hall, 2003; Mondragon & Hall, 2002). However, some studies (Contel, Sansa, Artigas & Prados, 2011; see also Prados, 2000; Trobalon, 1998) have shown that the salience of the unique elements decreases as exposure lengthens. Following a short or a long amount of pre-exposure to AX and BX, Contel et al, (2011) gave to all animals taste aversion conditioning trials with the AX compound, and this was followed by a preference test with the A and X elements presented simultaneously. With short pre-exposure (four exposure trials to each compound), in comparison to blocked animals, the intermixed condition showed a larger rejection of the A flavor in favor of the X element suggesting that the associability of the A element was relatively high as a result of the short intermixed pre-exposure. With long pre-exposure (eight pre-exposure trials to each compound) these differences disappeared, indicating that the salience of the unique elements that was transiently high had been significantly reduced with additional pre-exposure trials. 
The results reported by Contel et al. (2011) strongly suggest that the length of pre-exposure can play an important role in the modulation of the effectiveness of the unique elements; it could also, of course, affect the salience or effectiveness of the common element X. Independently of the nature of the processes triggered by pre-exposure, the effect of these processes would be gradual and would require some time to differentially alter the salience of the unique and common elements in the intermixed and blocked pre-exposure conditions. Assuming the salience or effectiveness of the common element X is differentially affected in the different pre-exposure procedures, a more reliable effect could emerge extending the amount of pre-exposure used in previous studies using auditory compound stimuli and an appetitive task (Mondragon & Murphy, 2010; Artigas & Prados, 2017). It could be the case that, with the level of pre-exposure used in these experiments, although the modified salience of the common element affects the ease at which animals discriminate between the compound stimuli AX and BX, it is not sufficient to guarantee an effect on the acquisition of associative strength when the common element X is used as a CSs in Pavlovian conditioning.
The experiments reported below were designed with the primary objective of assessing this issue. Experiment 1 aimed to replicate the basic intermixed/blocked effect reported by Mondragon and Murphy (2010) and Artigas and Prados (2017) under slightly different pre-exposure conditions, with a prolonged pre-exposure (4 days; 20 pre-exposure trials to each compound instead of the 2 days and 10 pre-exposure trials used in the previous experiments). Experiment 2 assessed the associability of X and the unique element A (that had not yet been assessed in this appetitive task) under the same pre-exposure conditions of Experiment 1, as well as using the same pre-exposure parameters of previous experiments (2 days /10 trials). Experiment 3 extended the assessment of the salience or perceptual effectiveness of the unique element, A, using a superimposition test.
Experiment 1
Since the length of pre-exposure seems to play a role in the modulation of the salience of the unique elements in flavour aversion tasks (i.e., A; see Contel et al., 2012), we wanted to expand the parametric conditions under which the perceptual learning effect is assessed using an appetitive conditioning task. In previous reports (Artigas & Prados, 2017; Mondragon & Murphy, 2010) the animals were given 10 pre-exposure trials to each compound, AX and BX. In the present experiment we extended the amount of pre-exposure to 20 pre-exposure trials per compound. Animals in the group intermixed were given presentations of AX and BX in an alternated schedule (AX, BX, AX, BX . . .), whereas animals in the group blocked were exposed to the same stimuli in two separate blocks of identical trials (AX, AX . . . BX, BX). Following the pre-exposure phase all the animals were given conditioning trials in which the AX compound was paired with the presentation of a food unconditioned stimulus (US). The animals were then given a generalization test with the BX compound (see experimental designs in Table 1).
Table 1 around here
Method
Subjects
The subjects of Experiment 1 were 16 experimentally naïve hooded Long Evans rats, 8 males with an ad lib body weight range 376:437 g, and 8 females with an ad lib body weight range 213:265 g at the beginning of experiment. They were housed in standard transparent plastic cages, 24 × 50 × 14.5 cm, in groups of two or three animals, in a colony room that was artificially lit from 9:00 a.m. to 9:00 p.m. daily, with free access to water. The animals were handled, weighed, and fed a restricted amount of food at the end of each session to keep them at 85% of their ad lib body weight for the course of the experiment. In the two days that preceded the start of the experiment, the animals were presented with 10 pellets per animal mixed with the usual diet to reduce neophobia to the reinforcer in the appetitive conditioning task. They were assigned, at random, to two experimental groups matched by sex: Intermixed and Blocked.
Apparatus
Four identical Modular Operant Box chambers (25cm×25cm×25 cm) from Panlab (Model LE1005, Panlab/Harvard Apparatus) were used. The chambers were inserted in sound- and light-attenuating boxes (Model LE26, Panlab/Harvard Apparatus), with background noise produced by ventilation fans (≈70 dB). Each chamber was dimly illuminated by a shielded houselight operating at 20 V located on the wall opposite to the food tray. The floor of each chamber consisted of 20 tubular stainless steel bars; these bars were perpendicular to the wall where the food tray was located (Model LE100501, Panlab/Harvard Apparatus). This wall and the opposite one were made of aluminum; the ceiling and remaining walls were of clear methacrylate. A magazine pellet dispenser (Model LE100550, Panlab/Harvard Apparatus) delivered 45-mg Dustless Precision Pellets (Bio Serv; Rodent Purified Diet) into the food tray. A head entry into the food tray was recorded by interruption of a LED photocell (Model LE105-51, Panlab/Harvard Apparatus). Two speakers (Model LE100543, Panlab/Harvard Apparatus) were attached to the top sides of the front wall. The left speaker could deliver two different 15-s tones. A 3.2 kHz (80dB) and a 9.5 kHz (80 dB) tones were used as the elements A and B of the experimental design. The right speaker delivered a 75 dB white noise, the X element of the experimental design. A computer running the Packwin software platform 2.0 for Windows XP controlled experimental events.
Procedure
There were three phases in the experiment: pre-exposure, conditioning, and test. Throughout the experiment, rats were presented with trials separated by a variable ITI with a mean of 240 s. During the first 4 days of pre-exposure, animals were exposed to the compound stimuli AX and BX (five presentations of each compound every day). The identity of the first stimulus was counterbalanced changing every day and the initial order (counterbalanced) in which the stimuli were exposed in days 1 and 3 was reversed on days 2 and 4. In the group Intermixed the stimuli were exposed in an alternated fashion (e.g., AX, BX, AX, BX…). In the group Blocked the stimuli were presented in separate blocks of identical trials (e.g., AX, AX…  BX, BX). Two sessions of conditioning followed, each of which comprised 10 presentations of AX followed by two pellets of food. During the final day of the experiment, the animals were given a test in which the compound BX was presented six times in extinction. The amount of time the animals kept their head in the food tray was recorded during the stimulus presentation (CS period) and during the 15 s that preceded it (the Pre-CS period). A difference score in which time responding during the Pre-CS was subtracted from that recorded during the CS was computed and used as a response measure.
Data analysis
The analysis of this measure of performance was conducted with analyses of variance (ANOVA) using a rejection criterion of p<.05. The reported effect size for ANOVA with more than one factor is partial eta squared (ηp2), while for comparisons between two means it is eta squared (η2). For both measures of effect size, 95% confidence intervals (CIs) were computed using the method reported by Nelson (2016).
Results and discussion
One animal in Group Blocked only showed magazine activity in three of the twenty conditioning trials with the compound AX (trials 7, 14 and 18), showing a total of 5.68 s of magazine activity in the Pre-CS periods, and 3.95 s in the presence of the CS. The unusual low level of magazine activity and the negative overall CS - Pre-CS score (-1.73 s) indicates that the animal did not develop a conditioned response to the CS and would be pointless to measure the generalization of the conditioned response to the compound BX. The data from this animal were therefore excluded from the analyses.
Figure 1 shows the group means for the magazine approach response during the conditioning trials with the compound AX. An ANOVA with Pre-exposure (Intermixed vs. Blocked) and Blocks of Trials as factors showed a significant effect of Blocks of Trials, F(3,39)=21.03, mean squared error (MSE)=87.59, p<.01, ηp2=.62, 95% CI [.38, .72], the Pre-exposure factor and the Pre-exposure x Blocks of Trials interaction were non-significant, maximum F(1,13)=3.18.
The same analyses were carried out on the Pre-CS scores during the conditioning phase of the experiment. The overall mean Pre-CS scores for the four blocks of conditioning trials were 1.99 (Standard Error Mean, SEM ±.37) for group Intermixed and 1.84 (±.39) for group Blocked. An ANOVA with Pre-exposure (Intermixed vs. Blocked) and Blocks of Trials as factors showed no significant effects, maximum F(3,39)=2.52. 
Figure 1 around here
Figure 2 shows the group means for the magazine approach response during the generalization test with the BX compound. A one-way ANOVA performed on the test data showed a significant difference between the groups Intermixed and Blocked, F(1,13)=5.27, MSE=33.88, p=.04, ηp2=.29, 95% CI [.00,.56]. 
The same analyses were carried out on the Pre-CS scores during the test phase. The overall mean Pre-CS scores for the two blocks of test trials were 1.64 (SEM ±.45) for group Intermixed and .92 (±.49) for group Blocked. A one-way ANOVA revealed no differences between the two groups, F(1,13)=1.14. 
Figure 2 around here
The AX acquisition results displayed in Figure 1 suggest a tendency of animals in group Blocked to respond at a higher level than those in group Intermixed. Although the difference is non-significant, it might cast doubt about the key results reported in Figure 2, where animals in the Blocked condition also show higher levels of responding (this time the differences were statistically significant). However, it is worth noting that animals in the group Intermixed showed higher levels of Pre-CS responding than the blocked group during the test (although, again, these differences were non-significant). To further address this issue we compared the performance of the animals in the last block of training trials with the AX compound and the block of test trials with BX. The mean response levels in group Intermixed were 4.09 (SEM ±.79) for AX and 1.67 (±.69) for BX; and in group Blocked 5.83 (±1.49) for AX and 4.68 (±1.16) for BX. Paired samples t-tests confirmed a significant drop in responding to BX as compared to AX in the group Intermixed, t(7)=2.43, p<0.05, but not in the group Blocked, t(6)=.617. This supports the notion that animals in the group Intermixed discriminate well between AX and BX (a perceptual learning effect) whereas those in the group Blocked tend to generalize between the two compounds. 
The present results replicate the basic intermixed/blocked effect reported by Mondragon and Murphy (2010; also Artigas & Prados, 2017) using different pre-exposure parameters, with a longer pre-exposure phase (20 trials to each compound rather than the 10 trials used in the original experiments). In Experiment 2 we assessed the salience of the unique and common elements (A and X) both under the short and long pre-exposure conditions.
Experiment 2
In Experiment 2A four groups of rats received short pre-exposure to AX and BX (10 exposure trials to each compound over 2 days, as in the experiments reported by Mondragon & Murphy, 2010) according to either the intermixed or the blocked procedure. Following pre-exposure, half of the animals in each pre-exposure condition were given conditioning trials with the common element, X, whereas the other half were given conditioning trials with the unique element, A. (Note that, to simplify, although A and B were always counterbalanced across the different phases of all the experiments reported here, we will refer to the unique elements as A.) Experiment 2B replicated the procedure of Experiment 2A with the exception of the pre-exposure length, 20 exposure trials to each compound over 4 days as in Experiment 1.
Experiment 2A
Method
Subjects and apparatus	
The subjects were 32 male hooded Long Evans rats (ad lib body weight range 273.8:432.8 g) that had been previously used in a spatial learning experiment using the water maze. The stimuli used were the same described for the previous experiments. The animals were assigned at random to four experimental groups: Intermixed-X; Intermixed-A; Blocked-X and Blocked-A.
Procedure	
The procedure of Experiment 2A replicates the pre-exposure procedure of Experiment 1 but using a shorter pre-exposure phase: ten pre-exposure trials to each compound, AX and BX, over two days. Following pre-exposure, half of the animals were given conditioning trials with the common element, X, whereas the other half were given conditioning trials with the unique element, A. Conditioning followed the procedure described in Experiment 1 for the compound AX, and took place overt three consecutive days at a rate of 10 conditioning trials per day.
Results and discussion
Figure 3 shows the group means for the magazine approach response during the conditioning trials with the X stimulus (left hand panel) and the A stimulus (right hand panel). An ANOVA with Stimulus (X vs. A), Pre-exposure (Intermixed vs. Blocked) and Blocks of Trials as factors showed a significant effect of Stimulus, F(1,28)=5.01, MSE=53.61, p=.03, ηp2=.15, 95% CI [0, .38], and  Blocks of Trials, F(5,140)=33.88, MSE=182.92, p=.00, ηp2=.54, 95% CI [.41, .61]. All the other factors and interactions were non-significant, maximum F(1,28)=2.97.
Figure 3 around here
The same analyses were carried out on the Pre-CS scores during the conditioning phase of the experiment. The overall mean Pre-CS scores for the six blocks of conditioning trials were: 3.40 (±.41) for group Intermixed-X; 3.56 (±.41) for group Blocked-X; 3.57 (±.41) for group Intermixed-A; and 3.98 (±.41) for group Blocked-A. An ANOVA with Stimulus (X vs. A), Pre-exposure (Intermixed vs. Blocked) and Blocks of Trials as factors showed a significant effect of Blocks of Trials, F(5,140)=7.44, MSE=40.03, p=0.00, ηp2=.21, 95% CI [.08, .30]. This reflects an increment in the time animals spent into the food tray during the Pre-CS period as training progressed. The other factors and interactions were non-significant, Fs<1.
On the one hand, the results of Experiment 2A confirm that the common element X is less effective as a conditioned stimulus than the unique element A both after intermixed and blocked pre-exposure. This is hardly surprising given that X receives double amount of exposure than the unique elements both after intermixed and blocked pre-exposure; this finding is easily accommodated by associative explanations of perceptual learning.	 On the other hand, the results also replicate the absence of differences between the Intermixed and the Blocked groups during conditioning either with the common and the unique elements (e.g., Mondragon & Hall, 2002, in flavour aversion tasks; Mondragon & Murphy, 2010, in appetitive conditioning of the X element). Mondragon and Murphy, however, observed a quicker extinction of the X element after intermixed pre-exposure, a result they interpreted as evidence for acquisition of associative strength—and hence lower salience of X—but could also be seen as higher acquisition of extinction—and hence higher salience, leaving that result inconclusive.
 Although the pre-exposure parameters used here successfully enhance the discriminability of AX and BX in the intermixed condition (see Artigas & Prados, 2017, for an identical experiment with a generalization test; also Mondragon & Murphy, 2010) they seem to be insufficient to differentially affect the salience of the unique and the common elements in the two pre-exposure procedures, intermixed and blocked. As mentioned above, it could be the case that the modified salience of the unique and common elements affect the ease at which animals discriminate between the compound stimuli AX and BX, but it is not sufficient to guarantee an effect on the acquisition of associative strength when used as a CSs in Pavlovian conditioning.
Experiment 2B
Method
Subjects and apparatus	
The subjects were 32 male hooded Long Evans rats (ad lib body weight range 331.6:484.6 g) that had been previously used in a spatial learning experiment using the water maze. The stimuli used were the same described for the previous experiments.
Procedure
The procedure of Experiment 2B replicates the one described for Experiment 2A but using a longer pre-exposure phase: twenty pre-exposure trials to each compound, AX and BX, over four days (as in Experiment 1).  
	Results and discussion 
One animal in Group Blocked only showed magazine activity in three of the thirty conditioning trials with the compound AX (trials 1, 28 and 29), showing a total of 4.97 s of magazine activity in the Pre-CS periods, and only 0.10 s in the presence of the CS in the whole conditioning phase (just one brief entrance to the magazine in trial 29). The animal gradually developed some magazine activity during the inter trial intervals (ITI) from one brief response of half a second in the first conditioning session, to fifty-five responses in five of the ITI periods in day 2 and fifty-five responses in eight ITI periods in the final conditioning session; this level of magazine activity was low compared to the other animals in the experiment. The extremely low level of magazine activity and the negative overall CS - Pre-CS score (-4.87 s) suggests that the animal was highly sensitive to the auditory stimuli used in the experiment and failed to engage with the conditioning task. This animal’s data were withdrawn from the experiment.
Figure 4 shows the group means for the magazine approach response during the conditioning trials with the X stimulus (left hand panel) and the A stimulus (right hand panel). An ANOVA with Stimulus (X vs. A), Pre-exposure (Intermixed vs. Blocked) and Blocks of Trials as factors showed a significant effect of Stimulus, F(1,27)=6.72, MSE= 107.19, p=.01, ηp2=.19, 95% CI [.01, .43], Pre-exposure,  F(1,27)=4.99, MSE= 79.79, p=.03, ηp2=.15, 95% CI [0, .39], and  Blocks of Trials, F(5,135)=40.45, MSE= 208.72, p<.01, ηp2=.60, 95% CI [.48, .66]. All the other factors and interactions were non-significant, maximum F(5,135)=1.5. 
Figure 4 around here
The same analyses were carried out on the Pre-CS scores during the conditioning phase of the experiment. The overall mean Pre-CS scores for the six blocks of conditioning trials were: 1.57 (SEM ±.49) for group Intermixed-X; 1.15 (±.20) for group Blocked-X; 1.72 (±.37) for group Intermixed-A; and 1.41 (±.32) for group Blocked-A. An ANOVA with Stimulus (X vs. A), Pre-exposure (Intermixed vs. Blocked) and Blocks of Trials as factors showed no significant effects, maximum F(5,135)=2.08. 
	The results of Experiment 2B confirm again that the common element X is less effective than A as a conditioned stimulus both after intermixed and blocked pre-exposure. Furthermore, the results showed a lower conditioning in the Intermixed than in the Blocked group of the common element X and the unique element A, suggesting a larger decline in their salience in the intermixed condition. Notably, the results of Experiment 2B with prolonged pre-exposure show, for the first time, a decline in the salience of the common element X during a conditioning phase following intermixed pre-exposure, a result which has being elusive in previous studies where differences were only apparent during a subsequent test in extinction (see Mondragon & Hall, 2002; Mondragon & Murphy, 2010).
The most original and relevant finding reported in Experiment 2 is undoubtedly the advantage of the blocked pre-exposure procedure protecting the associability of the unique elements over a prolonged pre-exposure phase (Experiment 2B). This is the opposite of what most theories of perceptual learning would predict (e.g., Hall, 2003). The associative approach based on differential representations put forward by Artigas and Prados (2014) could accommodate these results; however, before we discuss this approach in the General Discussion we need to confirm the deleterious effect of long intermixed pre-exposure on the salience of the unique element A. Experiment 3 was designed to provide convergent evidence by using an alternative procedure—a superimposition test.
Experiment 3
Experiment 3 assessed the salience of the unique element, A, following prolonged intermixed and blocked pre-exposure by looking at its capacity to interfere with the expression of a conditioned response to a new element Y (the superimposition test used by Blair & Hall, 2003, Experiment 5b).
Method
Subjects
The subjects were 24 naïve hooded Long Evans rats, 18 males with ad lib body weight range 348:442 g, and 6 females with ad lib body weight range 204:255 g at the beginning of experiment. The animals were assigned at random to two experimental groups matched by sex: Intermixed and Blocked. In addition to the stimuli used in the previous experiments, a 15-sec intermittent tone (200 ms on/off; 5kHz; 80db) was used as the stimulus Y of the experimental design (see Table 1).
Procedure	
The procedure of Experiment 3 replicated the pre-exposure procedure of Experiment 1 (twenty exposures to each compound over four daily sessions). Following pre-exposure, the animals were given conditioning trials with a novel stimulus Y followed by the presentation of two food pellets. Conditioning took place over three consecutive days, at a rate of 10 conditioning trials per day. Following conditioning, all the animals received a single test session consisting of six presentations of the simultaneous compound stimulus AY in extinction.  
Results and discussion
Figure 5 shows the group means for the magazine approach response during the conditioning trials with the novel stimulus Y. An ANOVA with Pre-exposure (Intermixed vs. Blocked) and Blocks of Trials as factors showed a significant effect of Blocks of Trials, F(5,110)=25.39, MSE=126.24, p<.01, ηp2=.54, 95% CI [.40, .62]. The Pre-exposure factor and the Pre-exposure x Blocks of Trials interaction were both non-significant, Fs<1.
Figure 5 around here
The same analyses were carried out on the Pre-CS scores during the conditioning phase of the experiment. The overall mean Pre-CS scores for the six blocks of conditioning trials were: 1.29 (SEM ±.23) for group Intermixed and 1.28 (±.23) for group Blocked. An ANOVA with Pre-exposure (Intermixed vs. Blocked) and Blocks of Trials as factors showed no significant effects, maximum F(5,110)=2.09. 
Figure 6 shows the group means for the magazine approach response during the superimposition test with the AY compound. A one-way ANOVA revealed a significant effect of group, F(1, 22)=4.46, MSE=10.70, p=.04, ηp2=.17, 95% CI [.00,.42]. 
The same analysis was carried out on the Pre-CS scores during the test phase. The overall mean Pre-CS scores for the test trials was .24 (SEM ±.15) for group Intermixed and .51 (±.15) for group Blocked. A one-way ANOVA revealed no significant differences between the wo groups, F(1,22)=1.61. 
Figure 6 around here
This experiment demonstrates that the conditioned response controlled by a conditioned stimulus, Y, is differentially modulated by the presence of another pre-exposed stimulus (the unique element A). The conditioned response was weaker when Y was presented in compound with the A element following blocked pre-exposure than in the group given intermixed pre-exposure. This is in line with the results of Experiment 2B, strongly suggesting that the salience or perceptual effectiveness of the unique element is somewhat protected following blocked pre-exposure—in comparison to the intermixed pre-exposure procedure. 
Most of associative learning theories (e.g., McLaren & Mackintosh, 2000; Hall, 2003) tend to predict that the salience/effectiveness of the unique elements would be higher following intermixed than blocked pre-exposure. The results of the present experiment (together with those from Experiment 2B) seem to challenge this principle.
General Discussion
It is well established that alternating pre-exposure to two compound stimuli sharing explicit common elements (AX, BX, AX, BX…) triggers learning mechanisms that enhance their discriminability—compared to the same amount of pre-exposure to the two stimuli but in separate blocks of trials (AX, AX… BX, BX). Doubling the amount of pre-exposure (twenty pre-exposure trials to each compound instead of ten) used in previous studies using the same appetitive conditioning procedure (i.e., Artigas & Prados, 2017; Mondragon and Murphy, 2010), Experiment 1 showed the intermixed-blocked effect (an instance of perceptual learning). It is worth noting that most of animal studies of perceptual learning used a blocked design that consisted of a block of AX trials followed by the presentations of BX in a separate block of trials (in such a way that there was only one alternation between AX and BX). In the present experiments, we used a slightly different blocked pre-exposure procedure in which animals are given separate blocks of five trials to AX and BX within each session (since the order of presentation of AX and BX was balanced across days, the animals experienced four alternations between AX and BX; animals in the intermixed pre-exposure group experienced thirty-nine alternations). We adopted this pre-exposure procedure to be able to make comparisons with the previous studies by Mondragon and Murphy (2010) and Artigas and Prados (2017), which showed a clear advantage of the intermixed procedure on the ability to discriminate between AX and BX. However, the fact that there is some level of alternation between AX and BX even in the blocked pre-exposure condition might underestimate the differences that typically arise when comparing the effects of intermixed and blocked pre-exposure.
The intermixed blocked effect observed in Experiment 1is known to depend, at least to some extent, on the salience or effectiveness of the unique and common elements following pre-exposure (e.g., Hall, 2003). Experiments 2 and 3 aimed to assess the effectiveness of the unique and common elements following pre-exposure to AX and BX in alternation or in different blocks of trials. In Experiment 2, following either short (Experiment 2A) or long (Experiment 2B) pre-exposure to AX and BX , animals were given conditioning trials with either the common element X or the unique feature A as the conditioned stimulus. All the animals showed lower levels of conditioning with the common than the unique feature. This replicates a common finding in the literature which is hardly surprising: since X is present in every trial and A and B are present only in half the pre-exposure trials, X is likely to accumulate higher levels of latent inhibition (e.g., Lubow, 2010). In Experiment 2A, using the same pre-exposure parameters used by Mondragon and Murphy (2010), we did not observed differences in the conditioning rate of A and X between the groups given intermixed and blocked pre-exposure. This replicates the absence of differences reported by Mondragon and Murphy during the acquisition phase of the element X of their Experiment 3 (they found differences between the two groups in a subsequent phase in which the animals were given extinction test trials). The absence of differences in the conditioning rate of the unique element A also replicates previous findings reported by Mondragon and Hall (2002) using a flavor aversion task; they reported, however evidence for lower extinction of the unique element A, suggesting it had higher associability in the intermixed than in the blocked condition. 
In contrast with the null result observed in Experiment 2A, in Experiment 2B, using a long pre-exposure phase (20 instead of 10 pre-exposure trials to each compound), the animals in group Intermixed showed lower levels of conditioning of both the common and the unique elements than the animals in the Blocked condition. Using a prolonged pre-exposure, therefore, seems to reduce the associability of both elements, A and X. The lower conditioning of A is an unusual finding at odds with most of the literature that have assessed the effectiveness of the A element. As pointed out in the Introduction of Experiment 1, there is a precedent in which the effectiveness of A was found to be higher after short intermixed than blocked pre-exposure; but these differences vanished following prolonged pre-exposure (Contel et al., 2011). This would support the notion that the length of pre-exposure is a key factor in the modulation of the associability or effectiveness of the unique element A. However, this was found in an experiment using a flavor aversion preparation (conditioning of the compound AX was followed by a preference test with the elements A and X). Before attempting to discuss how long pre-exposure might negatively affect the salience or associability of the unique element A, it would be worth obtaining some convergent evidence using the appetitive conditioning task used in the Experiments 1 and 2 to confirm the unusual outcome of Experiment 2B.
In Experiment 3 we assessed the perceptual effectiveness of the unique element by using a superimposition test: following the long pre-exposure phase (twenty trials to each compound), all animals were given conditioning trials with a new stimulus, Y. The animals were then tested in the presence of the AY compound. The results showed higher interference with the expression of the conditioned response to Y in the group given Blocked pre-exposure. This indicates that the unique element A is less salient following long intermixed than blocked pre-exposure. Taken together, the results of Experiments 2B and 3 strongly suggest that long intermixed pre-exposure reduces the effectiveness of the unique element A.
The results of Experiment 3 are in conflict with the results reported by Blair and Hall (2003, Experiment 5b) showing that the unique elements pre-exposed in alternation had more effective salience than the unique elements of compound stimuli pre-exposed in a separate block of trials. Although it is difficult to compare between these experiments using different sensory modalities (flavor and auditory stimuli) as well as different conditioning paradigms (aversive and appetitive), there are reasons to belief that the pre-exposure phase used by Blair and Hall was relatively short (four pre-exposure trials to each compound; see, for example, Artigas et al., 2006; and Contel et al., 2011, for examples of long pre-exposure using eight and ten exposure trials to each compound in flavor aversion conditioning experiments). The contrasting results of Experiments 2A and 2B in the present study suggest that the length of pre-exposure is a key factor in the modulation of the elements’ salience, and the amount of pre-exposure used in the present Experiment 3 can be deemed to be relatively long. We need to be cautious, however, and not overlook the differences between the experimental paradigms used in the present study and the report by Blair and Hall (2003).
Theories of perceptual learning assume that non-reinforced pre-exposure can alter the perceptual characteristics of complex stimuli. In her pioneering approach to the phenomenon, Gibson (1969) suggested that non-reinforced pre-exposure that allowed comparison between the to-be-discriminated stimuli would increase the salience of the unique distinctive features and simultaneously reduce the effectiveness of the common, non-distinctive elements. Most of modern theories have emphasized the increased effectiveness of the unique elements A and B following intermixed pre-exposure (e.g., Hall, 2003; Honey & Bateson, 1996; McLaren & Mackintosh, 2000; Mitchell, Nash, & Hall, 2008; for a review see Mitchell & Hall, 2014); they, however, tend to assume that the salience or effectiveness of the common element would be equivalent after intermixed and blocked pre-exposure (X is present in every exposure trial in both pre-exposure arrangements). These theories, therefore, struggle accommodating instances of perceptual learning that are most likely due to a differential salience of effectiveness of the common element in the intermixed and blocked procedures (i.e., the perceptual learning transfer, Artigas & Prados, 2014). 
To account for the reduced salience of X after intermixed pre-exposure, Mondragon and Murphy (2010) suggested that stimuli that associatively activate others (X activates a representation of A and B in alternating trials) would lose their own effective salience in a selective attention process. This is reminiscent of the Pearce-Hall model principles (Pearce & Hall, 1980), where stimuli that are strongly associated with an outcome are supposed to lose perceptual effectiveness or associability; however, if that was the mechanism that reduces the salience of X in the intermixed pre-exposure procedure, the loss of associability should be higher in the blocked condition, where the X element is consistently associated with one element within a block of training trials (in the intermixed procedure X is paired with A and B on alternating trials, increasing the uncertainty that is supposed to protect the associability of the signal according to the Pearce-Hall model). Alternatively, Mondragon and Murphy proposed an approach based on the attentional theory by Mackintosh (1975): X, paired with A and B on alternating trials in the intermixed condition, would be perceived as a relatively poor predictor of its consequences and would lose perceptual effectiveness or associability to a greater extent than in the blocked condition, where it is consistently paired with the same stimulus over a block or pre-exposure trials. If we extend this analysis to the unique features, given that A and B are always paired with the X element both in the intermixed and blocked pre-exposure conditions (and are, therefore, likely to be perceived as good predictors), the attentional theories might predict similar salience or associability (high in the case of Mackintosh, 1975; low in the case of Pearce & Hall, 1980). These complications suggest the need for an alternative theoretical approach to accommodate the results reported here. 
Artigas and Prados (2014) proposed that intermixed and blocked pre-exposure to AX and BX may lead to the establishment of elemental (A, B and X) or configural-like (AX, BX) representations respectively. Combining elemental and configural processes is not a novel approach (see, for example, McLaren, Forrest & McLaren, 2012). However, Artigas and Prados presented their approach as a development of the elemental theory of stimuli proposed by McLaren and Mackintosh (2000; also McLaren, et al., 1989) that assumes the traditional stimulus sampling theories (e.g., Atkinson & Estes, 1963; Estes, 1959). 
During blocked pre-exposure to AX, for example, the elements of A and X can confidently be expected to be sampled at the same rate—A and X can be assumed to be equally salient. Co-activation of the elements of A and X in each pre-exposure trial would lead to the establishment of associations among them (x–a associations), as well as associations between the elements of X (x–x) and A (a–a). The existence of strong x–a associations would contribute to the establishment of a unique configural-like representation of AX. Consistent with this assumption, Rodríguez & Alonso (2014; 2015) have reported persuasive evidence showing stronger within-compound associations (i.e., A—X) following blocked than intermixed pre-exposure.
Following Artigas and Prados (2014), alternation of AX and BX in the intermixed pre-exposure would result in a different sampling rate for the unique and the common elements: the X elements would be sampled in every trial, whereas the A (and B) elements would be sampled only every two trials. In the first AX trial, for example, we can expect the establishment of associations between the X elements (x–x), the A elements (a–a), and the X and A elements (x–a); however, the x–a associations can be expected to weaken in the absence of A during the subsequent BX trial. Similarly, a BX trial will result in further x–x, as well as b–b, and x–b associations that will weaken in the following AX trial. Therefore, the X elements will lose salience more rapidly than the A and B elements, and as a consequence of this, the A (and B) elements will tend to develop associations between one another in preference to associations with the X elements (McLaren & Mackintosh, 2000, pp. 227). 
In the long term, the final outcome of intermixed pre-exposure would therefore tend to be elemental well-formed representations of the elements X, A, and B. These elemental representations would be subject to pre-exposure effects (reduced salience or effectiveness) according to their level of exposure, double in the case of X compared to A and B. The configural-like representations that emerge during blocked pre-exposure would be subject to the same processes as the elemental representations. However, the salience of the actual elements (A, B and X) would be relatively intact following blocked pre-exposure: the salience of A, B and X would be reduced according to their similarity to the configural-like representations AX and BX. Latent inhibition would generalize to X from both the AX and BX representations, resulting in lower effectiveness of the common element than the unique elements, to which latent inhibition is generalized from either AX (A) or BX (B).
This approach allows us to introduce the amount of exposure as a key factor in determining the stimulus salience following short and long levels of pre-exposure. As indicated above, in the intermixed pre-exposure procedure, a representation of X would emerge relatively soon and will then be subject to the pre-exposure effects (typically loss of salience and associability). The building up of the representation of the unique elements (dependent on sampling and association of the A elements) would be slightly delayed compared to X, given that the unique elements are present only in every other trial. Once a representation of the stimulus is established—through the process of unitization, we can assume that its effectiveness would be temporarily increased: the existence of a central tendency would facilitate the recognition of the elemental stimulus. However, with continuous exposure, further strengthening of the associations between its elements will tend to reduce its salience or effectiveness when the error term is reduced because the internal input matches the external input (see McLaren & Mackintosh, 2000, p. 213). We can therefore predict that the elemental stimuli representations that emerge during intermixed pre-exposure would transiently increase their perceptual effectiveness during the early stages of pre-exposure and lose subsequently their salience due to the reduction of the error term. The representation of the common element emerges first and suffers from earlier and deeper loss of salience. The unique elements A and B take longer to complete the central tendency, and their loss of salience is delayed. In other words, with relatively short pre-exposure (like the one presumably used by Blair & Hall, 2003) the unique elements presented in alternation could be relatively salient improving the discriminability of AX and BX; with prolonged pre-exposure the salience or effectiveness of these elements would decline gradually, as shown by the present Experiments 2B and 3. This is consistent with the literature that shows that the salience of the unique elements tends to be protected in the intermixed pre-exposure procedure (e.g., Artigas, Sansa, Blair et al., 2006; Blair & Hall, 2003; Mondragon & Hall, 2002); as well as with the reports that have shown that the salience of the unique elements decreases as exposure lengthens (e.g., Contel, et al., 2011).
As discussed in the Introduction, there is evidence for different mechanisms that enhance the discriminability of the compound stimuli AX and BX following intermixed pre-exposure, including: differential associability of the unique and common elements; enhanced perceptual effectiveness of the distinctive elements A and B; reduced salience of the common element X; and the establishment of inhibitory associations between the unique elements A and B. The differential representation hypothesis, a version of the McLaren & Mackintosh model (2000) with the add-on of the differential representation following intermixed (elemental) and blocked (configural-like) pre-exposure, can easily accommodate the establishment of inhibitory links between A and B which can be expected to boost the distinctiveness of the unique elements, facilitating the discrimination between AX and BX. With short pre-exposure, the transient high salience of the unique elements seems to be a main contributor to the intermixed/blocked effect; with prolonged pre-exposure, the salience of the unique elements is likely to decline, but other mechanisms—including the existence of accurate representations of the unique elements inhibitory linked (e.g., McLaren & Mackintosh, 2000), can still put the animals that received intermixed pre-exposure in an advantageous position to discriminate between AX and BX. 
To conclude, independently of the merits of this theoretical approach, it emerges that a key element that contributes to modify the associability and perceptual effectiveness of both the common and the unique elements is the number of pre-exposure trials: the longer the pre-exposure phase the lower the relative salience of both X and A in the intermixed condition (by contrast to the blocked condition, where the salience of the elements seems to be protected). Future research should systematically assess the effects of the different schedules and lengths of pre-exposure to unveil the nature of the learning mechanisms responsible for the perceptual learning effect.
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	Table 1. Experimental Designs

	
	   Group
	Pre-exposure (4)
	Conditioning (2)
	Test (1)

	Experiment 1
	Intermixed
	AX / BX
	AX+
	BX

	
	Blocked
	AX ─ BX
	AX+
	BX

	
	
	
	
	

	
	   
	Pre-exposure       Exp.2A (2); Exp.2B (4)      
	Conditioning (3)
	

	Experiment 2
	Intermixed-A
	AX / BX
	A+
	

	 
	Blocked-A
Intermixed-X
Blocked-X
	AX ─ BX
AX / BX
AX ─ BX 
	A+
X+
X+
	




	
	   
	Pre-exposure (4)
	Conditioning (3)
	Test (1)

	Experiment 3
	Intermixed
	AX / BX
	Y+
	AY

	 
	Blocked
	AX ─ BX
	Y+
	AY

	
	
	
	
	

	
	
	
	
	


Note: A, B, X and Y represent different acoustic stimuli. Stimuli separated by a forward slash (/) in the Pre-exposure phase were presented on alternate trials; stimuli separated by a dash (─) were presented in separate blocks of trials. The numbers between brackets refer to the number of sessions within each phase of the experiments. + represents the delivery of a food-US (two food pellets).


Figure 1


Figure 1. Mean time (±SEM) of magazine approach response calculated from difference scores (CS - PreCS) during the four blocks of conditioning trials with the compound stimulus AX for Groups Intermixed and Blocked in Experiment 1.


Figure 2

Figure 2. Mean time (±SEM) of magazine approach response calculated from difference scores (CS - PreCS) during the generalization test trials with the compound BX for Groups Intermixed and Blocked in Experiment 1.













Figure 3


Figure 4. Mean time (±SEM) of magazine approach response calculated from difference scores (CS-PreCS) during the six blocks of five conditioning trials with element X (left hand panel) and A (right hand panel) for Groups Intermixed and Blocked in Experiment 2A.
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Figure 4. Mean time (±SEM) of magazine approach response calculated from difference scores (CS-PreCS) during the six blocks of five conditioning trials with element X (left hand panel) and A (right hand panel) for Groups Intermixed and Blocked in Experiment 2B.
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Figure 5. Mean time (±SEM) of magazine approach response calculated from difference scores (CS - PreCS) during the six blocks of five conditioning trials with the Y element used as the CS for Groups Intermixed and Blocked in Experiment 3.


Figure 6


Figure 6. Mean time (±SEM) of magazine approach response calculated from difference scores (CS-PreCS) in the superimposition test with the compound YA for Groups Intermixed and Blocked in Experiment 3.
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CS - PreCS magazine time (sec)

Intermixed	0.37407952506309217	0.51446921329519035	0.34471390829415116	0.79257266453709296	1.2051333654709864	1.5662693819345739	0.35839921874914815	0.47969647211246325	0.75063306615149961	0.86030881083480748	1.0202730726904159	0.68935901257203236	0.37407952506309217	0.51446921329519035	0.34471390829415116	0.79257266453709296	1.2051333654709864	1.5662693819345739	0.35839921874914815	0.47969647211246325	0.75063306615149961	0.86030881083480748	1.0202730726904159	0.68935901257203236	1	2	3	4	5	6	1	2	3	4	5	6	-0.59375	0.125	-2.5000000000000213E-3	2.17	1.675	4.7762500000000028	-1.0000000000000005E-2	0.16875000000000001	2.27	2.7075000000000014	4.3199999999999976	6.4887500000000014	Blocked	0.262508078106996	0.62630845179169803	0.62911342805343395	1.2214532291788449	1.6847530552406951	1.7458818253863251	0.39967844217928133	0.39919018790853217	0.88724392683989994	0.92525548043858363	1.1046754764016746	0.81061075487459933	0.262508078106996	0.62630845179169803	0.62911342805343395	1.2214532291788449	1.6847530552406951	1.7458818253863251	0.39967844217928133	0.39919018790853217	0.88724392683989994	0.92525548043858363	1.1046754764016746	0.81061075487459933	1	2	3	4	5	6	1	2	3	4	5	6	-0.32625000000000015	-0.12875	1.1387499999999999	3.4312499999999884	4.4300000000000024	6.1362500000000004	-3.2857142857142821E-2	1.26	2.5842857142857141	6.0657142857142858	6.25	9.01	Blocks of 5 trials
CS-PreCS magazine time (sec)

Intermixed	0.37835060366402129	0.74692547428870992	0.65964459936752873	1.1286669754246117	0.91319048180574347	1.010297079771064	0.37835060366402129	0.74692547428870992	0.65964459936752873	1.1286669754246117	0.91319048180574347	1.010297079771064	1	2	3	4	5	6	-0.74416666666666664	1.5541666666666669	2.5391666666666666	4.5216666666666665	4.8824999999999994	6.0324999999999998	Blocked	0.31130468364707597	0.73632825080210873	0.90395958388244857	1.3288217943392979	1.0192073011548104	1.0951140340050196	0.31130468364707597	0.73632825080210873	0.90395958388244857	1.3288217943392979	1.0192073011548104	1.0951140340050196	1	2	3	4	5	6	0.49	1.3633333333333333	2.2533333333333334	5.0558333333333332	3.8425000000000007	5.9166666666666679	#REF!	1	1	1	2	3	4	5	6	1	#REF!	1	1	1	2	3	4	5	6	1	Blocks of 5 trials
CS - PreCS magazine time (sec) 

0.48575965794433301	0.36116691488014285	0.48575965794433301	0.36116691488014285	Intermixed	Blocked	2.8180303030303042	1.2483333333333335	
CS-PreCS magazine time (sec)





