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Despite the central importance of conditional discriminations to the derivation of 

equivalence relations, there is little research relating the dynamics of conditional 

discrimination learning to the derivation of equivalence relations. Prior research has 

shown that conditional discriminations with simple sample and comparison stimuli are 

acquired faster than conditional discriminations with complex sample and comparison 

stimuli. This study attempted to replicate these earlier results and extend them by 

attempting to relate conditional discrimination learning to equivalence relations. Each of 

four adult humans learned four, four-choice conditional discriminations (simple-simple, 

simple-complex, complex-simple, and complex-complex) and were tested to see if 

equivalence relations had developed. The results confirm earlier findings showing 

acquisition to be facilitated with simple stimuli and retarded with complex stimuli. There 

was no difference in outcomes on equivalence tests, however. The results are in implicit 

agreement with Sidman’s theory of stimulus equivalence. 
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INTRODUCTION 

The term stimulus equivalence refers to the observation that directly training a 

few overlapping conditional relations (e.g., A-B, B-C) results in the development of other 

conditional relations that are systematically  related to the trained conditional relations. 

The emergent conditional relations (e.g., B-A, C-B, A-C, and C-A) develop without 

instruction or reinforcement and are the result of reversal and recombination of learned 

conditional relations. Sidman and Tailby (1982) formally identified these untrained 

relations as reflexivity which refers to derived identity matching, and symmetry and 

transitivity which refer to derived reversal and recombination, respectively, of directly 

established stimulus functions (see also, Sidman, 2000). Over the last 40 years, 

equivalence relations have been implicated in a large number of complex human 

behaviors from social stereotyping to rule governance (e.g., Dixon, Rehfeldt, Zlomke, & 

Robinson, 2006; Kohlenberg & Hayes, 1991). 

Stimulus equivalence, and related phenomena, has generally been studied in 

conditional discrimination procedures.  A typical training trial, for example, begins with a 

sample stimulus presented in the middle of a computer screen.  An observing response, 

in the form of a mouse click or a touch, is followed by an array of comparison stimuli. 

Selection of the experimenter-designated correct comparison stimulus produces a 

reinforcer; whereas, choice of an ‘incorrect’ comparison stimulus produces a blank 

screen as a consequence.  The probes for derived conditional relations are identical 

with the exception that there are no programmed consequences for any comparison 

choices. [Not only is the base preparation a conditional discrimination procedure, but 

also the equivalence consistent outcomes themselves are defined in terms of 
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conditional discriminations (see above). Despite the central importance of the 

conditional discrimination preparation to our understanding of stimulus equivalence 

(Pilgrim & Galizio, 1996)], only a few studies have attempted to relate variations in 

equivalence outcomes to factors known to generally influence conditional discrimination 

learning. 

Conditional Discriminations 

Carter and Eckerman (1975) sought to investigate the role of stimulus features in 

the development of conditional discriminations with pigeons. Four groups of pigeons 

were taught conditional discriminations involving hue and line stimuli.  Specifically, the 

pigeons learned conditional discriminations with hues as sample and comparison stimuli 

(hue-hue), with hues as sample and lines as comparison stimuli (hue-line), with lines as 

sample and hues as comparison stimuli (line-hue) and with lines serving as both sample 

and comparison stimuli (line-line). The researchers reported that pigeons acquired the 

tasks in the following order: hue–hue, hue–line, line–hue, and line-line.  The 

researchers also found, with one group of birds, that simple discriminations involving 

hue stimuli were acquired faster than simple discriminations involving line stimuli.  

Finally, they reported that the successive discriminations were harder to learn than 

simultaneous discriminations. Taken together these data led Carter and Eckerman 

(1975) to conclude that hues were more discriminable than lines and that conditional 

discrimination learning was, in part, a function of the discriminability of the stimuli used 

in the task. 

These findings have been replicated in other laboratories with nonhuman 

subjects (Cohen, Looney, Brady, & Aucella, 1976; Urcuioli, Zentall, Jackson-Smith, & 
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Steirn, 1989). Brady and Saunders (1991) reported a systematic replication of these 

findings with a human participant during an attempt to remediate communication deficits 

in a 29-year old man with severe mental retardation. In the initial phase, the 

experimenters used a match-to-sample (MTS) procedure to establish conditional 

relations between 3-D objects and 2-D lexigrams.  The subject failed to acquire the 

conditional discriminations when 2-D lexigrams were presented to the subject as 

samples but readily acquired the performance when the 3-D objects were used as 

samples. After the conditional relations were established, the subject quickly 

demonstrated that the learned relations were also symmetrical. The authors concluded 

that using 3-D objects as samples was more effective because the successive 

discriminations required of sample stimuli was facilitated by the enhanced 

discriminability of 3-D objects relative to 2-D lexigrams. Hayashi and Vaidya (2008) 

systematically replicated and extended the studies conducted by Carter and Eckerman 

(1975) and Brady and Saunders (1991) by training five college students conditional 

relations using stimuli they defined as simple and complex. Stimuli consisting of one 

Japanese character were called simple and stimuli consisting of an order-independent, 

combination of two Japanese characters were called complex.  The subjects learned 

four different types of conditional discriminations: simple samples–simple comparisons; 

simple samples–complex comparisons; complex samples–simple comparisons; and 

complex samples–complex comparisons using a simultaneous, 0-s delay, arbitrary MTS 

procedure.  Four out of the five subjects acquired the simple-simple conditional relations 

first followed by the others.  The results also suggested that sample discriminability had 

a greater effect on conditional discrimination accuracy relative to comparison 
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discriminability. These results were in general agreement with the findings described 

above. 

The research cited above suggests that sample and comparison stimulus 

discriminability influence the development of conditional discrimination performances. 

Do these factors also influence the likelihood of equivalence class formation? There are 

some suggestions in that direction. Saunders and Green (1999), for example, offered a 

theoretical analysis of observed differences in equivalence class formation resulting 

from differences in training structure – the direction and order of trained baseline 

relations. In brief, Saunders and Green (1999) suggested that both simple successive 

and simultaneous discriminations underlie equivalence-consistent performances and 

that many-to-one training structure produces more of the simple discriminations 

required for successful equivalence tests than any other training structure.   

Hayashi and Vaidya (2008) generated a prediction based on Saunders and 

Green’s (1999) theoretical analysis of the effects of training structure on the 

development of equivalence classes. In procedures concerned with equivalence, 

acquisition of the prerequisite baseline conditional discriminations requires successive 

discrimination of sample stimuli and simultaneous discrimination of comparison stimuli. 

During tests for symmetry, however, the stimuli previously discriminated simultaneously 

now must be discriminated successively and stimuli previously discriminated 

successively then must be discriminated simultaneously. This observation combined 

with Saunders and Green’s (1999) assertion that learned successive discriminations 

facilitate simultaneous discriminations, while learned simultaneous discriminations do 

not facilitate successive discriminations, suggests that simple simultaneous and 
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successive discriminations during tests may influence equivalence class formation. 

Specifically, Hayashi and Vaidya (2008) proposed that if the arrangements of simple 

and complex stimuli in MTS procedures are pertinent, certain conditional discriminations 

should be more likely to lead to equivalence than others. In particular, performance on 

symmetry test trials may be optimized by training baseline conditional discriminations in 

a complex-simple MTS procedure rather than a simple-complex MTS procedure. In 

other words, complex-simple conditional relations established during baseline may be 

more likely to lead to equivalence consistent outcomes because the complex stimuli 

(the sample stimuli) would be discriminated successively, and these discriminations 

would be available simultaneously when required during tests. A simple-complex 

baseline, on the other hand, would require successive discrimination of complex stimuli 

after they had been discriminated simultaneously – a more difficult requirement. 

The present study replicated Hayashi and Vaidya’s (2008) research by training 

four different types of conditional discrimination performance and tracking the rate of 

acquisition. In an extension of the previous research, tests for symmetry were presented 

after the subjects had acquired the baseline conditional discriminations. How would 

stimulus complexity affect acquisition of conditional discriminations and the emergence 

of derived relations? 
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 METHOD 

Subjects and Setting 

Three male and three female students, ranging in age from 19 to 25 years, from 

the University of North Texas served as participants. Participants were recruited via 

flyers posted around campus and selected on the basis of their availability and their 

naïveté with respect to behavior analysis.  All participants read and signed an informed 

consent form which described attendance and payment contingencies. Overall, the 

participants ran between 3 and 7 sessions averaging approximately 36 minutes (range: 

24 – 61 min). The participants earned $2.00/completed session and $0.03/each correct 

response.  Overall, the subjects earned $12.27 to $49.70, which amounted to an 

average pay rate of $6.85/hr. Sessions were conducted in a 2-m x 3-m room equipped 

with a table, chair, and a computer, keyboard, and mouse in the Department of 

Behavior Analysis.   

Apparatus and Stimuli 

A custom-written program presented stimuli, managed experimenter-arranged 

contingencies and collected data on each participant’s performance. The stimuli 

consisted of 32 arbitrary symbols presented, singly or in pairs, on a white screen (see 

Figure 1 for sample of stimuli). The stimuli were arbitrarily arranged to yield 4 different 

types of conditional discriminations (described below) for each participant. For example, 

one type of trial presented a single element as the sample stimulus and four, single-

element stimuli as the comparison stimuli. This trial type will, hereafter, be referred to as 

the simple-simple or S-S trial type. Another trial type also presented single elements as 

sample stimuli. However, the comparison stimuli in these trial types consisted of two-
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element compounds in which either element could occupy either ordinal position in the 

compound. For example, given two elements Y and Z, the two-element compounds YZ 

and ZY were presented interchangeably and considered the same for the purposes of 

programming and data collection. Because of the one-element sample stimuli and the 

two-element comparison stimuli, these trial types, hereafter, will be referred to as 

simple-complex or S-C.  In a like manner, the third trial type presented two-element 

compounds as sample stimuli and single elements as comparison stimuli and will, 

hereafter, be referred to as complex-simple or C-S. Finally, the fourth trial type 

presented two-element compounds as sample and comparison stimuli and will, 

hereafter, be referred to as complex-complex or C-C.  

General Procedures 

 Participants were simultaneously taught four different conditional relations for 

each of the four (S-S, S-C, C-S, and C-C) trial types yielding a total of 16 different 

conditional relations. Trials began with the sample stimulus presented in the middle of 

the computer screen. A mouse-click on the sample stimulus produced four comparison 

stimuli – one in each corner of the screen (See Figure 2). Given a particular sample 

stimulus, selection of the experimenter-designated correct comparison stimulus 

generated the word “Correct” on the screen for 1 s. Choice of the experimenter-

designated incorrect stimulus produced no consequence except a dark screen (see 

Figure 3 for an outline of procedures).  During the testing procedure, no training trials 

were included. 

At the beginning of each session, minimal instructions were provided to the 

participants on the computer screen. The instructions during training trials read: “Your 
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task will begin with a picture presented in the middle of the screen. Clicking on it will 

present 4 other pictures in the corners of the screen. Your job is to figure out which 

pictures go with each other. There is a correct answer on every trial, and it’s up to you 

to figure out what to do.” During testing, the same instructions were given with the 

addition of, “You will not receive feedback on whether or not you are correct.” 

 Sessions consisted of a total of 256 trials divided into 4 blocks of 64 training trials 

each. Each block comprised 4 presentations of each of the 16 conditional relations 

being trained. Individual trial types were selected without replacement in the 64-trial 

block. Trials were randomized and counterbalanced within each block, across sessions 

and across subjects. For example, sample stimuli for one subject were comparison 

stimuli for another subject.  

Training conditions continued until individual participant’s accuracy exceeded 

80% for 3 consecutive blocks across the 4 trial types. Following acquisition, participants 

were exposed to one session (256 trials) of testing trials in which the roles of sample 

and comparison stimuli were reversed relative to training. Participants’ choices did not 

produce any consequences during this condition. 
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 RESULTS 

Two of the 6 subjects did not complete the experiment. S4’s and S6’s 

performance remained at chance levels of accuracy for greater than 750 presentations 

(3 sessions) of the training trials. Both subjects’ participation was terminated, and each 

was compensated for his or her participation. Nothing further will be said about these 

subjects. 

Acquisition was defined by a criterion of 80% accuracy for 3 consecutive blocks.  

Visual inspection suggested that once accurate responding met or exceeded 80% for 3 

consecutive blocks the future chance of retarded accuracy was very low. Also, this 

criterion ruled out the possibility that the subjects’ performance was due to chance 

alone. Between 2 and 6 sessions were required to reach the defined criterion for 

acquisition.  Table 1 presents the number of blocks to criterion for each trial type across 

subjects. 

Figure 4 depicts the percentage of trials on which the subject chose an 

experimenter-designated ‘correct’ comparison stimulus given a particular sample 

stimulus (hereafter referred to as accuracy or accurate responding) for each subject on 

the 4 trial types presented during training and testing. Each data point represents 

accuracy averaged over 4 trials of a given type (S-S, S-C, C-S, or C-C) drawn from one 

16-trial block. On all graphs, the left panel presents data from the training conditions 

and the right panel presents data from the one session of symmetry probes. Data from 

trials with simple samples (S-S and S-C) are represented by solid data lines, while data 

from trials with complex samples (C-S and C-C) are represented by dashed data lines. 

Further, data from trials with simple comparisons (S-S and C-S) are represented by 
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closed data points, and data from trials with complex comparisons (C-C and S-C) are 

represented by open data points. 

 Once acquisition criterion was met in each type of conditional discrimination, 

each subject was tested on emergence of symmetry. There was no set criterion to 

evaluate symmetry performance. It is important to note that in symmetry trials, the 

samples in S-C training trials became complex and the comparisons became simple; 

and the complex samples in C-S training trials became simple and the comparisons 

consisted of complex stimuli.  

S1 required 4 training sessions to meet the required criterion as seen in Figure 4.  

Out of a total of 16 blocks, S1 reached the accuracy criterion for S-S trials after 11 

blocks, 13 blocks for S-C trials, 12 blocks for C-S trials, and 11 blocks for C-C trials.  

This placed S1’s order of acquisition S-S and C-C first, C-S second, and S-C last.  

Throughout this subject’s sessions, accuracy on each trial type changed order from 

session to session. In other words, there was no clear stability in accurate responding to 

each trial type. S-C trials remained the lowest throughout the duration of S1’s 

participation, only reaching 100% during the last block. The first graph in the right panel 

in Figure 4 shows the average accuracy/block during testing for S1. S-S and C-C 

remained high during the 4 blocks, and S-S, S-C, and C-C reached 100%. C-S trials 

were steady at 93.75% until the last block wherein accuracy dropped to 81.25%. 

S2 quickly met criterion for S-S during the first session, and accuracy for the 

other 3 trial types were met during the third and final training session. Lowest accuracy 

was observed on C-C trials, followed by C-S trials. S2 acquired S-S trials in Block 4 out 

of 12 blocks, S-C trials in 6 blocks, C-S trials in 8 blocks, and C-C trials in 9 blocks.  
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Although S-C and C-S trials increased in accuracy at a steady rate throughout the first 7 

blocks, S-S trials were quickly established and maintained at 100% accuracy for 6 

straight blocks. C-C trials were acquired more slowly, maintaining an accuracy of 50% 

or lower until block 7. After Block 7, S2 maintained a steady accuracy of 93.75-100% for 

the remainder of the training trials. The second graph on the right panel (see Figure 4) 

depicts symmetry performance for S2. Accuracy maintained steady at 93.75-100% for 

all 4 blocks.  S-S and C-C trials remained at 100% accuracy for the entire testing 

session. 

S3 required the most sessions (6 sessions or 24 blocks) to meet criterion. S-S 

trial types were acquired and maintained at 90% and above accuracy after 4 blocks.  

Both S-C and C-S trials were mastered after 20 blocks, and C-C trials were acquired 

last after 23 blocks. Further, S3 solidly met accuracy of 93.75%-100% on Block 4 and 

maintained performance until training completion. Accuracy for S-C and C-S trial types 

remained between 30 and 40% for the first 3 blocks, and then quickly increased for the 

remaining blocks. For C-C trials, performance accuracy remained the lowest, and the 

highest accuracy achieved was 93.75% during Block 23. The third graph on the right 

panel shows S3’s symmetry performance. S-S and C-S trials held steady at 100% for 

the duration of the testing session. S-C trials increased from 93.75% to 100%, but C-C 

trials remained below 90% for all 4 blocks; decreasing as low as 75%. 

For S5, acquisition for all four trial types was obtained after only 8 blocks. S-S,  

C-S, and C-C increased in accuracy at the same rate, but S-C trials remained below 

50% until the last 3 consecutive blocks when all trial types reached 90% and above. In 

general, S5 acquired the conditional discriminations in the following order: S-S, C-C,  
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C-S, and S-C. The last graph on the right panel shows the testing results for S5. S5 

demonstrated consistent performance on S-S, S-C, and C-C trial types. However, 

accuracy on C-S trials averaged 87.5% in Blocks 1 and 2, 100% in Block 3, and 93.75% 

in the final block. 

Figure 5 illustrates the median (symbol) and interquartile range (bars) of the 

latencies of observing responses during the presentation of the sample stimuli. The data 

from each of the four trial types are presented separately for successive 16-trial blocks. 

The left panel presents data from training trials, and the right panel presents data from 

the testing trials. For consistency across graphs, data from trials with simple samples 

(SS and SC) are represented by solid data lines, and data from trials with complex 

samples (CS and CC) are represented by dashed data lines. 

As seen in Figure 5, for S1 the average sample latencies during training for each 

block correlated with the accuracies for each block (See Figure 4). Sample latencies 

were shown to be the longest for S-C and C-S trials. S-S trials had the shortest sample 

latencies on average, and C-S trials had the second lowest latencies. For S-S trials, 

median sample latencies ranged from 0.69s up to 4.33s. S-C trials median values 

ranged from 1.09s to 3.87s, C-S trials had a range of 0.73s to 3.22s, and C-C trials 

ranged from 0.75s up to 3.79s. During Session 3, all sample latencies dropped to 0.73s 

to 2.3s without a decrease in overall accuracy for that session. Sample latencies 

returned to Session 1’s median values during Session 3. Out of all the subjects, S1 

showed the most differentiation in median sample latencies between the conditional 

discriminations as seen in the first graph for symmetry testing. For C-C trials, median 

latencies were 8.29s, 9.56s, and then dropped from 2.91s during the last block.  Median 
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latencies were longer than training for S-S trials, as well, ranging from 6.95s to 8.66s. 

Also, S-C trials were moderately elevated during testing with medians ranging from 

3.27s to 4.43s. There was no significant increase or decrease observed in C-S trials. 

During the first 9 blocks for S2, the median sample latencies for S-S and S-C 

were consistently the shortest. For the majority of the training sessions, C-S and C-C 

trials were the longest in duration. Differences between the sample latencies during 

training were small.  For all trial types, median sample latencies ranged from 0.74s to 

2.24s. The median latency was over 2s only during 1 block. Moreover, S2 showed no 

clear differentiation in sample latencies in comparison to training sessions, with the 

exception of S-C increasing approximately 1.5s in the last block. 

The third graph represents S3’s average sample latencies for each trial type per 

block of 16 trials. Initially, in Block 1, C-C was observed the longest at 1.97s, and C-S 

trials were observed for 1.43s. From that point forward, there was no difference in 

performance between trial types, and by Block 5, there was almost no change in length 

of sample latencies. As seen in the third right panel, S3’s performance during testing on 

3 of the 4 trial types slightly increased by less than 0.5s overall, and S-C spiked to 2.83s 

during the last block. 

Median sample latencies for S5 showed no significant difference between the 

trial types showing only a 0.1s difference block to block during training. Likewise, S5 

exhibited no noteworthy change in average sample latencies across testing. 

Figure 6 presents data on the latencies of comparison choices. All of the 

structural details of the graphs are identical to Figure 5.  As for average comparison 

latencies, S1 showed no consistency session to session for S-C, C-S, and C-C trial 
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types. S-S trials did decrease over time from a peak of 6.14s down to 1.44s. In Figure 6, 

S1 performs the same as training during S-S and S-C trials, C-S trials started with a 

longer observing duration in the first block, but returned to the same median latencies 

as in training. However, C-C trials had the longest median latencies, exceeding the 

median latencies observed during training. 

S2 maintained the shortest median comparison latencies during S-S and C-S 

trials, while spending more time on S-C comparisons. S-S remained the shortest, with 

the exception of 2 blocks, throughout the training sessions. C-C trials had the longest 

comparison latencies, up to 6s longer than other trial types in 1 block. The subject 

responded to the comparison stimuli faster session to session, and median latencies 

stabilized to 2 to 4s around Block 9 with no significant increases or decreases. During 

testing, S2 showed no difference in median comparison latencies for any trial types. 

For S3, median comparison latencies showed a different result.  S3 spent the 

longest time on S-C trials during the first session averaging 6.67s up to 16.2s. Trials 

with C-C presentations had the second longest latency during the first 4 blocks ranging 

from 6.67s to 9.15s. Then C-S trials ranged from 6.07s to 7.7s, and last, S-S trials had 

the shortest latencies during the first session with medians from 4.5s to 7.19s. For the 

following 2 blocks, S-S, S-C, and C-C showed no difference in comparison latencies 

rarely exceeding 3s. Moreover, S-S trials remained below 2s from Block 3 until 

completion of the training sessions. S-C and C-C trials increased in median latency at 

Block 17 and remained higher than the other conditional discriminations until the final 

block where all trial types were below 2.5s. In the third, right panel, S3 performed twice 

as fast during testing than training. 
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For S5, differences in comparison latencies during training are notable.  In 

Session 1, S-C trial duration median values ranged from 9.41s to 12.69s, followed by  

C-C trials which increased from 9.16s to 10.9s. C-S and S-S trials did not show any 

significant dissimilarity in median latencies. In Session 2, all trials decreased in length of 

observing latencies considerably.  S-S trials had the shortest comparison latency at 

approximately 2s, C-C trials sustained a median latency of 3.5s, while C-S trials ranged 

from 2.08s to 5.1s. Last, S-C trials maintained the longest median latencies from 3.77s 

to 8.96s during the final training session. Last, in the final graph, S5 maintained similar 

median latencies during testing for S-S and C-C trials. S-C trials had shorter latencies 

than in training, while C-S had longer latencies. 

S1 and S5 both acquired the conditional relations in the following order: S-S, C-

C, C-S and S-C. In contrast, S3 acquired S-S trials rapidly, S-C and C-S trials around 

the same rate, and C-C trials last. Similar to S3, S2 quickly learned S-S trials, followed 

by S-C, C-S, and closely followed by C-C trials (See Table 2). During testing, 3 of the 4 

subjects responded above 80% accuracy for all trial types. 

Most subjects’ performance during training was not retarded by testing for 

symmetry. If acquisition was consistently 90% and above for the different trial types, the 

test for symmetry appeared to have no functional correlation on whether the stimuli 

were simple or complex.  For S3, accuracy for C-C trials never reached 100% during 

training despite having met the criterion for acquisition and lower accuracy was 

observed during testing. For 3 out of 4 subjects, no significant increase or decrease was 

detected in average sample latency. S1 showed a considerable increase in median 

sample latencies for 3 of 4 conditional discriminations ranging from 2 to 4s during 
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training and 4 to nearly 15s during testing. Comparison latency data, also, produced no 

indicative differences amongst trial types with the exception of an occasional spike seen 

in 2 subjects. In general, once acquisition was achieved for all 4 subjects, complex and 

simple samples and comparisons had no convincing effect on testing for derived 

symmetrical relations. 
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DISCUSSION 

The purpose of the study was to ascertain whether or not stimulus complexity 

(defined here by the number of elements) would influence acquisition of conditional 

discriminations and the derivation of derived relations among the stimuli. Of the four 

subjects who completed the study, all acquired conditional discrimination with simple 

element sample and comparison stimuli within the fewest number of trial blocks. 

Acquisition of the other conditional discriminations was mixed. Two subjects (S2 and 

S3) acquired the conditional discriminations with two-element sample and comparison 

(i.e., C-C) stimuli last but another two subjects (S1 and S5) acquired the same 

conditional discrimination more quickly than the others. Overall, simple-simple 

conditional discriminations were acquired in fewer exposures than all other trial types, 

and trials with simple samples or comparisons were more readily discriminated than trial 

types with complex comparisons. For all subjects, trials with complex comparisons were 

the least discriminable. Further, there was no systematic order in which trial types were 

learned by each subject. Similar findings were observed in the measures of sample and 

comparison latencies. Most subjects demonstrated the shortest latencies during S-S 

trials, particularly when observing the comparison stimuli. Trials with complex 

comparison stimuli exhibited the longest latencies during the presentation of both 

sample and comparison stimuli.  

In general, these findings are consistent with prior research showing that simpler 

stimuli more readily become organized in conditional discriminations relative to more 

complex stimuli. 
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One might expect, based on Saunders and Green’s (1999) analysis of 

conditional discrimination performances, to find that S-S are acquired first with S-C and 

C-S coming in second and C-C being last. Although we did see rapid acquisition 

occurred with S-S, the other conditional discriminations were not acquired in the manner 

predicted. As suggested in Hayashi and Vaidya (2008), “stimulus complexity as a 

structural measure does not necessarily correspond to stimulus discriminability as a 

functional measure.”   

Further, results of symmetry tests showed that accuracy maintained above the 

training criterion for 3 out of 4 subjects. S3 dropped below 80% for one trial type during 

1 out of 4 blocks during testing. Latency data for all subjects depicted shorter latencies 

for both sample and comparison presentations as acquisition increased. Generally, 

subjects spent more time attending to trials with complex comparisons than trials with 

simple samples or comparisons.   

Carter and Eckerman (1975) hypothesized that in conditional discrimination 

training stimulus discriminability should be assessed by independently examining simple 

successive and simultaneous discriminations of the stimuli. Moreover, Hayashi and 

Vaidya (2008) suggested that complex-simple conditional relations should be trained 

first in order to acquire symmetrical relations more successfully. However, match-to-

sample (MTS) accuracy across the 4 trial types in the present study did not propose that 

stimulus complexity played a significant role in stimulus discriminability in the formation 

of derived relations. Since sample and comparison stimuli were counterbalanced across 

subjects, meaning that the sample stimuli for S1 were the comparison stimuli for S2 and 
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so on,  this study did not independently assess stimulus discriminability (as in Hayashi & 

Vaidya, 2008).   

Other studies have examined compound sample stimuli in conditional 

discrimination tasks to determine if common control would serve as a prerequisite in the 

formation of arbitrary stimulus classes (Maguire, Stromer, Mackay, & Demis, 1994; 

Pérez-Gonzáles & Alonso-Álvarez, 2008; Stromer & McIlvane, 1993; Stromer, McIlvane, 

Dube, & Mackay, 1993; Stromer & Stromer, 1990). These studies reported that by 

training two-element sample stimuli with simultaneous conditional discrimination 

between simple comparisons, subjects were able to form six-member stimulus classes 

without having to train them separately. For example, by training AB-D, a subject can 

establish a three-member class within the sets of A, B, and D because the stimuli in the 

compound sample share a relation with the comparison stimulus. In short, a subject is 

able to learn symmetry and transitivity simultaneously (A-B, B-A, A-D, B-D, D-A, and D-

B). These studies and the present study were designed carefully to inspect the 

necessary conditions in the arrangement of sample and comparison stimuli in order to 

improve the overall understanding of equivalence class formation.  

In previous experiments (Sidman, Kirk, & Wilson-Morris, 1985; Sidman & Tailby, 

1982; Spradlin, Cotter, & Baxley, 1973), results revealed a delay between the 

acquisition of baseline conditional discriminations and the emergence of equivalence 

relations. In the present study, the data exhibited no impediment between baseline 

acquisition and derived symmetrical relations.  In fact, some subjects maintained 100% 

MTS accuracy between training and testing, and others performed at an even higher 

accuracy than baseline. It is possible, however, that the subjects were over-trained in 
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each conditional relation, which might explain the seamless transition from training to 

testing with no decrease in MTS accuracy. Future studies should further explore the 

discrepancy between stimulus complexity and stimulus discriminability by testing for 

derived relations before steady acquisition is met during baseline conditional 

discriminations. If steady, highly accurate responding is necessary during baseline to 

attain the development of stimulus equivalence, data should either show a lag in 

acquisition during testing or no acquisition at all (Saunders & Green, 1999). 
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Table 1   

The Number of Blocks Required to Meet the Criterion for Acquisition 

 

Table 2  

Order of Acquisition of Trial Types Across Subjects 
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Figure 1.  Example of 32 arbitrary stimuli used for training the 4 conditional 

discriminations. 
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Figure 2. Example of the sample and comparison screens with S-C trial type. 
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Figure 3. Diagram of training trial.  
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Figure 4. Percent of correct responses per block during training (left) and testing (right). 

Simple samples are represented by solid data lines, and complex samples are 

represented by dashed data lines. Simple comparisons are represented by closed data 

points, and complex comparisons are represented by open data points. 
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Figure 5. Sample latencies for each subject in seconds during training (left) and testing 

(right). The symbols represent the median and the bars represent the interquartile range 

(25th and 75th percentiles) of the latencies to observing responses during the 

presentations of the sample stimuli 
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Figure 6. Comparison latencies for each subject in seconds during training (left) and 

testing (right). The symbols represent the median and the bars represent the 

interquartile range (25th and 75th percentiles) of the latencies to observing responses 

during the presentations of the comparison stimuli for each trial type. 
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