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ABSTRACT

Following preliminary and S+ only training, three groups of 

pigeons were trained to discriminate between line-tilts of 0° 

vertical (S+) and 30°, 45°, or 60° to the right of vertical respectively. 

A control group, following a post«S+ only training generalization 

test, was trained to discriminate between S+ and a lighted key with no 

line. All Ss were then extinguished to 12 line orientations. While 

behavioral contrast was observed, no experimental S showed a peak shift 

in the post-discrimination generalization gradient. These results 

were interpreted as providing some evidence to render questionable 

the validity of generalizing from peak shift results obtained using the 

dimension of wavelength to the dimension of angularity since the 

results Suggest that the peak shift is not always obtained using line 

tilt as the stimulus dimension.
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CHAPTER I

INTRODUCTION

The purpose of the present study was to replicate Hanson's

(1959) peak shift (PS) results using line-tilt as the stimulus

dimension. The PS has been defined by Bloomfield (1967) as a:

displacement of the maximum point of the generalization 
gradient from the reinforcement correlated stimulus (S+) 
in a direction away from the negative, extinction 
correlated stimulus (S-) after discrimination training.

The significance of such a study is perhaps more suitably discussed

in the light of some general background information concerning the

phenomenon of the PS and some of the relevant variables.

Background of Related Research

In a study of the effects of discrimination training on the 

stimulus generalization gradient, Hanson (1959) demonstrated that under 

certain conditions the peak of the post-discrimination gradient (PDG) 

shifts away from the conditioned stimulus. He also demonstrated that 

the slope of the PDG correlated with S- would be steeper than that 

correlated with S+, resulting in an area shift in the PDG away from 

S+ in a direction away from S-.

Using pigeons, Hanson trained four groups of Ss to discriminate 

between 550 mji (S+) and 555, 560, 570, or 590 mp (S-). He then tested 

for generalization to 13 stimuli, including the training S+ and S- 

(except for the 555 mp group). Using Spence's (1937) model, Hanson

1
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made six specific predictions with regard to the PDG:

a) The post-discrimination gradient will be steeper than the 

generalization gradient in the region of S-.

b) If a complete discrimination is developed the value of the 

post-discrimination gradient will be zero at S-.

c) The mode of the post-discrimination gradient will be 

displaced away from S- in relation to the mode of the 

generalization gradient.

d) The magnitude of this displacement will increase as the 

S+, S- difference is reduced.

e) The maximum heights of the post-discrimination gradients 

will be reduced as the S+, S- difference is reduced.

The first three predictions were clearly supported by the results 

(although the second prediction appears to be a tautology since a 

complete discrimination implies, by definition, no responding). All 

but three of the 24 experimental_Ss showed a PS in the PDG. Hanson 

claimed that the fourth prediction, that the magnitude of the modal 

displacement increases as the S+, S- difference decreases, was also 

supported. However, an examination of the mean generalization 

gradients for the discrimination groups reveals that the mode of each 

gradient was at the 540 mji stimulus. Thus, the amount of modal 

displacement in the PDGs with respect to the mode o£ the control 

gradient was the same for all groups. The last two predictions were 

not confirmed by the results.

Other experimenters have demonstrated this PS effect: Honig,

Thomas & Guttman (1959); Honig (1962); Terrace (1964, 1966);
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Friedman and Guttman (1965); Yarczower, Dickson & Gollub (1966);

Stevenson (1966); and Thomas and Burr (1969). All the above studies 

used wavelength generalization in pigeons to demonstrate the PS 

effect. Citing the failure of Jenkins and Harrison (I960) to demonstrate 

the PS using an auditory continuum, Guttman (1965) suggested that 

the PS may be specific to wavelength. However, using tones as 

discriminative stimuli, Pierrel and Sherman (1960) obtained a PS in 

rats. Bloomfield (1967) and Thomas and Lyons (1968) have also 

obtained a PS on a line-tilt continuum with pigeons.

Several variables are known to be related to the occurrence of 

the PS. The first is the kind of discrimination training that is 

given. Orthogonal discrimination training (the discriminative stimuli 

are not on the same physical continuum) results in a symmetrical 

gradient with the peak at S+ (Guttman and Kalish, 1956). Non-orthogonal 

discrimination training (the discriminative stimuli are both on the 

same physical continuum) results in a PS (cf: Hanson, 1959). The

discrimination is established by differential reinforcement of the 

stimuli.

A second important variable is the amount of responding to S- 

during discrimination training. Terrace (1964) devised a procedure 

that minimizes the amount of responding to S- which he called 

"errorless learning". The low S- response rate was achieved by 

introducing S- for very short presentations (2 sec) after preliminary 

training on S+. The duration of S- presentations was then gradually 

increased but Ss made few, if any, responses to S-, Learning with 

errors occurs when Ss respond to S- early in training with a subsequent
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gradually decreasing response rate. Terrace found that when the 

discrimination was acquired without errors there was no PS in the PDG.

In a subsequent study, Terrace (1966) found that as the amount of 

discrimination training increased, the PS was eliminated. After 30 

sessions of discrimination training (approximately 1500 min) all 4 

Ss showed the PS. After 45 discrimination sessions only two of the 4 

Ss showed the phenomenon. Only one of 4 Ss showed a PS after 60 

training sessions.

Characteristics of the PDG are also related to the method of 

stimulus presentation during training. Honig (1962) has shown that if 

the discriminative stimuli are presented simultaneously there is no 

PS. Successive presentation of S+ and S- seems to be critical.

Yarczower et al. (1966), by manipulating schedules of reinforce

ment to elicit comparable response rates to both discriminative stimul 

while maintaining differential reinforcement, have shown that such 

comparable rates of responding eliminate the PS. Yarczower, Gollub 

& Dickson (1968) equated frequency of reinforcement in the two com

ponents of a MULT schedule which yielded different response rates.

The PS was observed. These studies indicate that the frequency of 

reinforcement is not a factor in obtaining a PS provided there is a 

difference in response rates to S+ and S-.

The present study was conceived as a result o£ failure to obtain

a PS in three different studies. The first, by Hirota, Kitson & Gray

(1969), involved two experiments, both using line-tilt and colour. In 

the first experiment, Shift - No-shift, pigeons were trained to 

discriminate between a red line tilted 15° left of vertical and
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superimposed on a red tinted background CS+) and a similar line

tilted 15° right of vertical (S-) for the shift condition. For the

no-shift condition, the discrimination was orthogonal: a green line

tilted 15° left of vertical on a green tinted background (S+) and an

unlit key (S-). Subjects were tested for generalization to nine

line orientations (including the training stimuli) with colour

alternating evenly and the line orientations varying randomly. The

second experiment involved a Shift Left - Shift Right situation. For

the shift left condition, S+ and S- were the same as in the shift

condition of the first experiment. For the shift right condition, S+

was a green line tilted 15° right of vertical on a green tinted back-
oground, and S~ was a similar line tilted 15 left of vertical. In 

both experiments the appropriate discriminations were readily acquired 

but the FDGs showed no PS. The authors suggested that the failure to 

obtain the PS might have been due to the within subject design of the 

generalization test.

This suggestion led to a second attempt to obtain the PS. Gray 

(1970) essentially replicated the Shift - No-shift experiment of 

Hirota et al. (1969) except that Ss were tested for generalization under 

either the shift or the no-shift condition, but not both together.

Again, the appropriate discriminations were easily and rapidly acquired 

but no PS materialized in the PDG of the shift condition.

A third study, Clarkson (1970), attempted to examine the effects 

of amount of discrimination training on the development of the PS.

Using a line-tilt continuum, pigeons were trained to discriminate 

between a vertical black line on a white light background (S+) and a 

similar line tilted 30° right of vertical (S-). After 12 daily post-
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criterion discrimination training sessions, control Ss were extinguished 

to 12 line orientations. For the experimental group, generalization 

tests were interspersed through discrimination training. Subjects 

were tested for generalization on the day following attainment of the 

criterion. A second generalization test was given after six post

criterion training sessions, and a third test after 12 post

criterion training sessions. Again, neither group showed a PS.

In the above three studies, a VI 30 sec schedule of reinforcement 

was used. In the studies cited as references by these experimenters, 

a VI 1 min schedule was generally used. However, the literature does 

not indicate that this difference was responsible for the absence of the 

PS, Hearst, Koresko & Poppen (1964) have shown that VI 30 sec and VI 

1 min schedules lead to comparable gradients of stimulus generalization. 

In terms of the PS, Yarczower et al. (1966) obtained a PS using a 

VI 30 sec schedule. Their PDG is quite comparable to that obtained 

with a VI 1 min schedule (cf: Thomas and Burr, 1969). This suggests

that the use of the VI 30 sec schedule as opposed to the VI 1 min does 

not account for the absence of the PS in the three studies under 

consideration.

A review of the literature cited in these three studies revealed 

that in all the PS studies, Ss had been given some single stimulus

training to S+ (S+ only training) before acquiring the appropriate

discrimination. S+ only training in all but Bloomfield's (1967) 

study entailed presentations of the stimulus that was to be used as S+ 

in subsequent discrimination training for a certain duration (generally 

1 min) separated by time outs which generally lasted two to five 

seconds, Bloomfield (1967) did not have the time out periods. In all
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cases reinforcement was administered on a VI schedule. In discussing 

his results, Clarkson (1970) adverted to this presence of S+ only 

training and suggested that such training was a critical factor in 

obtaining the PS, He concluded that the ratio of exposure to S- 

to exposure to S+ must be less than unity. For example, Bloomfield 

(1967) gave his Ss 14 daily one hour S+ only training sessions followed 

by 14 daily one hour sessions of discrimination training on a MULT VI 

1 min EXT schedule (with S+ and S- each present for 30 min per session). 

The resulting S«:S+ ratio (in terms of minutes) would be 420:1260. 

Clarkson gave his _Ss no S+ only training prior to discrimination 

training. Since there was equal exposure to S+ and S- during 

discrimination training, the ratio in this case was unity.

The literature also indicates that most PS studies have used 

wavelength as the stimulus dimension. A few studies have demonstrated 

the PS using other dimensions (Bloomfield, 1967, and Thomas and Lyons, 

1968, used line-tilt; Pierrel and Sherman, 1960, used an auditory 

dimension). The paucity of PS studies using dimensions other than 

wavelength suggests the following question: is the PS reliably

obtained using another stimulus dimension? The literature does not 

generally report negative results. It is, therefore, difficult to 

determine how often experimenters have failed to obtain a PS. The 

point is an important one. To generalize validly from the results 

obtained using one stimulus dimension to situations involving another

dimension requires that the results be reliably obtainable in the second

situation. Thus, if Bloomfield's (1967) results, for example, 

represent only one successful outcome against a background of several

failures to obtain a PS, it is difficult to see how it can be argued
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that the PS is reliably obtained using a line-tilt dimension.

Because the PS was not obtained in the three studies cited 

above, it seemed appropriate to attempt to replicate Hanson's (1959) 

results using line-tilt as the stimulus dimension. Successful 

replication would indicate two things. Further evidence of the 

reliability of the phenomenon using the line-tilt dimension would be 

obtained. Secondly, since the PS was not obtained in the Clarkson

(1970) study in the absence of S+ only training prior to discrimination 

training, replication of Hanson's results would point to the importance 

of such S+ only training in obtaining a PS, a fact not adverted to in 

the literature.

Purpose of Present Research

The present study, therefore, was designed to replicate Hanson's 

results using a line-tilt contimuum in order to determine whether 

there is empirical evidence justifying generalizing from results of 

PS studies using wavelength to the dimension of angularity. Three 

experimental groups and a control condition were used. After preliminary

and S+ only training, the three experimental groups were given
odiscrimination training with 0 (vertical line) as S+ and a line tilted 

30°, 45°, or 60° right of vertical as S-. These discrimination groups 

are henceforth designated by the respective S- stimulus used. After 

discrimination training, these groups were tested for post-discrimination 

generalization to a variety of line orientations. A control group 

was tested for generalization after S+ only training and again after 

orthogonal discrimination training.

On the basis on Hanson's (1959) study, the following hypotheses
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were tested.

I. The PDGs of experimental groups will be steeper than the 

PDG of the control group in the region of S+.

11. The mode of the experimental PDGs will be displaced 

away from S- in relation to the mode of the control 

gradient.

III. The magnitude of this displacement will increase as the 

S+, S- difference is reduced.

The independent variables were the presence or absence of non- 

orthogonal discrimination training, and line orientation. The 

dependent variable was the mode of the PDG.
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CHAPTER II

METHOD

Subjects

Twenty commercially obtained and experimentally naive male white 

Carneaux pigeons served as _Ss. Subjects were 6 - 1 2  months old at the 

beginning of the experiment and were reduced by food deprivation to, and 

then maintained throughout the experiment at, approximately 80% of 

their free-feed body weight. There was ad lib access to water in_Ss' 

home cages. Subjects were randomly assigned to four groups of five at 

the beginning of training: 30°, 45°, 60°, and control groups.

Apparatus

Two standard Leheigh Valley 2-key pigeon chambers were used. The

left key in each chamger was covered. Stimuli were projected onto the

back of the right transparent response key by Grason-Stadler In-line

Digital display units. Black lines, 2.5 cm long and 3 mm wide on a

white light background, could be projected at 12 different orientations

ranging from horizontal through 180° in 15° steps. Reinforcement

consisted of a 4 sec access to a lighted food hopper containing a

grain mixture. During reinforcement the stimulus key and house light

were out. The light in the food hopper was on only when reinforcement

was available. To mask extraneous sounds, white noise was provided in

the experimental chambers through speakers. A separate speaker mounted

on the wall in the room where the chambers were housed also provided
10
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11

white noise. Experimental sessions were programmed from a separate 

room by relays, timers, and: steppers. Responses and reinforcements 

were recorded on counters and on cumulative recorders.

Procedure

Preliminary Training. This training comprised four daily 

sessions. On Day 1, Ss were adapted to the experimental chambers.

(Each J received all training and testing in the same chamber.) The 

house light was on but the response key was covered. Subjects 

received no reinforcement. Each _S remained in the chamber for 30 min. 

On Day 2, with the response key still covered, Ss were magazine 

trained. This training was terminated after 60 reinforcements. On 

Day 3, a vertical black line (S+) was projected on to the response key 

and the key peck response was shaped using the method of successive 

approximation. Shaping was terminated after 60 reinforcements. On 

Day 4, 60 CRFs to S+ were given.

S+ Only Training. This training commenced on the day following 

preliminary training. Each j3 received 14 daily sessions of S+ only 

training on a VI 1 min schedule, each session lasting one hour, 

including feeding time. S+ was continuously present except during 

reinforcement.

Discrimination Training. Each S in the three experimental groups 

received 14 daily sessions on a MULT VI 1 min EXT schedule with 

randomly alternating 2 min periods on each component (with the 

restriction that runs of either component never exceeded two). VI 1 

min and EXT components were separated by a 4 sec black out. S+ was 

present during the VI 1 min component. During EXT the stimulus was a
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black line tilted 30°, 45°, or 60° to the right of vertical (S-) 

for the respective experimental groups. Each stimulus appeared an 

equal number of times during each session (cf: Appendix A). Daily

sessions were terminated at the end of one hour (excluding feeding 

time). Each S was run at approximately the same time each day. Control 

Ss received orthogonal discrimination training in which S+ was the 0° 

line and S» was a lighted key with no line*

Generalization Test. This test occurred on the day following the 

14th session of discrimination training for experimental Ss and, for 

control Ss, on the days following S+ only training and orthogonal 

discrimination training. Subjects were extinguished to 12 line 

orientations (including the training stimuli) which varied from 90° 

left of vertical through 90° right of vertical in 15° steps. Stimuli 

were presented for 30 sec periods, separated by a 4 sec black out.

Each line orientation was presented a total of eight times. The line 

orientations were randomly presented with the restriction that no 

stimulus could succeed itself (cf: Appendix B).
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CHAPTER III

RESULTS

S+ Only Training

Figures la, lb, lc and Id show the mean response rates across 

all sessions for the four groups, control, 30°, 45°, and 60° 

respectively. (The performance of individual Ss in each group is 

recorded in Appendix C.)

Discrimination Training

One S from the 60° group failed to acquire the discrimination 

and was dropped from the experiment. Figures 2a, 2b, 2c, and 2d show 

the mean response rates to S+ and S- for the control, 30°, 45°, and 60° 

groups respectively. The results indicate that each group had acquired 

the appropriate discrimination by Session 6 and that performance 

was relatively stable throughout the remaining training sessions.

These figures also indicate that each group showed the phenomenon of 

behavioral contrast (cf: Reynolds, 1961). Responses per session for

each S are recorded in Appendix D.

Generalization Test

The test for control Ss following S+ only training resulted in

flat gradient across all Ss. During S+ only training, S+ was on

continuously (except during reinforcement). Using this same procedure,

Blough (1959) and Thomas, Klipec & Lyons (1966) have obtained gradients

of generalization. However, Jenkins and Harrison (I960) and Newman
13
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14

and Baron (1965) obtained gradients only when no stimulus or an orthogonal 

stimulus occurred between S+ periods. They obtained flat gradients 

when S+ had been on continuously. Thus, the evidence is somewhat 

conflicting in this regard.

In view of the flat gradients obtained in this particular 

case, control Ss were given 14 sessions of orthogonal discrimination 

training and then retested for generalization.

Mean relative PDGs were computed for each group by averaging the 

percentage of total responses of all Ss in a group to each test 

stimulus. These results are shown in Figures 3a, 3b, 3c, and 3d for 

the control, 30°, 45°, and 60° groups respectively. For all groups 

the mode of the PDG was at S+. (Responses to each test stimulus are 

recorded for each S in Appendix E.) Thus, when compared to the control 

gradient, none of the experimental groups showed a PS.

Individual PDGs were treated as,grouped frequency distributions 

(cf: Thomas and Burr, 1969) and the mean of each frequency distribution

was computed. An analysis of variance was done to determine whether 

there were any significant differences among the group means. Table 1 

shows the results of this analysis. The Newman-Keuls comparisons 

revealed that the 30° group differed significantly (p<^.05) from all 

other groups as shown in Table 2.

Using the total number of responses by a S as an estimation of 

the area under the generalization gradient (cf: Hanson, 1959), an

analysis of variance was done to test the hypothesis that the areas under 

the curves did not differ significantly among groups. To achieve
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Table 1

Analysis of Variance of the Means 
of the Generalization Gradients by 

Treatment Groups

Source df SS MS F

Treatment 3 510.50 170.17 5.11 '''

Error 15 499.56 33.30

Total 18 1010.06

*F Q5 at 3 & 15 df = 3.29
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Table 2

Newman-Keuls Comparisons of Means 
of the Generalization Gradients

C as o o 45° Co o o

c ----- 3.19 4.90 14.08*

60° ----- 1.71 10.89*

45° 9.18*

30°

*p <.05
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homogeneity of variance, the raw scores were subjected to a square- 

root transformation. Table 3 presents the results of the analysis of 

the transformed data. Table 3 shows that areas under the curves 

were comparable.

Given equal areas under the respective mean generalization gradients, 

in order to test for differences in height among the gradients, the 

number of responses to the modal stimulus (0°) for each S was 

subjected to a square-root transformation and an analysis of variance 

was done. Table 4 shows that there were no significant differences 

among groups in the height of the gradient at the modal stimulus.
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Table 3

Analysis of Variance of the Means 
of Total Responses During 

Generalization by Treatment Groups

Source df SS MS F

Treatment 3 165.965 55.322 0.47

Error 15 1753.026 116.868

Total 18 1918.991

F at 3 & 15 df = 3.29 .05
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Table 4

Analysis of Variance of Means of 
Total Responses to the Modal 
Stimulus of the Generalization 
Gradient by Treatment Groups

Source df SS MS F

Treatment 3 81.911 27.304 1.57

Error 15 260.123 17.342

Total 18 342.034

F.05 at 3 & 15 df = 3.29
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CHAPTER IV 

DISCUSSION

With one exception, the results failed to support the hypotheses. 

The exception occurred with respect to the first hypothesis: that the

experimental gradients would be steeper in the region of S- than the 

control gradient. This prediction was supported by the results obtained 

for the group with the smallest S+, S- difference, the 30° group.

The complete absence of the PS phenomenon across all experimental 

Ss is somewhat puzzling. This is especially true of the 45° group 

which was a replication of Bloomfield's (1967) experimental group in 

which all Ss showed a PS.

Terrace (1968) has gathered evidence showing that the PS and the

phenomenon of behavioral contrast (BC) covary with manipulation of the

same variables. BC is defined as a change in the rate of responding

on one component of a multiple schedule of reinforcement in a direction

opposite to the rate of responding on the other component. In a

successive discrimination situation, this implies that the rate of

responding to S+ increases over what it would have been had there

been no extinction component (cf: horizontal lines in Figures 2a,

2b, 2c, and 2d). In the present study, all experimental Ss showed BC

even though no PS was obtained. Thus, Terrace's (1968) contention that

"a peak shift results whenever contrast occurs during discrimination

training" was not supported by the results of the present study. It

would seem, therefore, that conditions sufficient to produce BC are
32
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not sufficient to produce a PS. This would suggest that the two 

phenomenon may not be as closely related as Terrace has argued. It 

may, perhaps, be more accurate to say that BC is a necessary, but not 

a sufficient condition for the occurrence of a PS.

A common finding in PS studies has been the fact that when 

compared to control gradients, PDGs showing the PS are noticeably 

elevated (cf: Hanson, 1959; Bloomfield, 1967). The results of the 

present study revealed no differences in height among the gradients.

This result is in line with the absence of the PS in the experimental 

gradients.

The fact that Thomas et al. (1966) have demonstrated mirror-image 

transfer in pigeons does not appear to offer a valid explanation for 

the absence of the PS in the present study. These experimenters 

trained two groups of pigeons to respond on a VI 30 sec schedule to 

a white line tilted 30° and 60° right of vertical respectively on a 

black surround. A third group was given VI 1 min EXT training on an 

orthogonal discrimination task (S+ = white line tilted 30° left of 

vertical on a black surround; S- = a blank key). Generalization 

gradients were bimodal for all groups, each group showing a peak at 

the training S+ and a peak at the mirror-image of S+. In terms of the 

present study, it might be argued that inhibition built up to the 

various S- line orientations transferred to the appropriate mirrdr- 

images, and then generalized to surrounding stimuli, thus preventing 

the occurrence of a PS. If such an assumption were valid, control Ss 

should show significantly more responding to the mirror-images of the 

S- stimuli than experimental Ss for the respective mirror-images, since
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inhibition to the mirror images would be virtually non-existent for 

control Ss. However, the appropriate t»tests for differences of means 

failed to reveal any significant differences. Moreover, such an 

explanation would also have to apply to the Bloomfield (1967) 

results which showed the PS. Thus, if some sort of transfer due 

to mirror-image effects did occur, it was not sufficient to eliminate 

the PS in Bloomfield's Ss.

One possible explanation for the absence of the PS in the present 

study is that the PS cannot be reliably obtained in pigeons when the 

dimension is line-tilt. The present author found two studies which 

showed a PS using line-tilt (Bloomfield, 1967; and Thomas and Lyons, 

1968). On the other hand, apart from the present study, the author is 

aware of four experiments which failed to show the phenomenon on the 

line-tilt dimension (the two experiments in Hirota et al., 1969; 

Clarkson, 1970; and Gray, 1970). With the exception noted above, the 

present study, using the dimension of angularity, failed to replicate 

Hanson's wavelength results. Such a failure to replicate would seem to 

lend some support to Guftman's (1965) caution as to the kind of 

dimensions on which a PS can be obtained, and to his suggestion that 

the PS may be stimulus specific. The present results may render 

questionable the validity of generalizing from the results of wavelength 

studies to the dimension o£ angularity.

In discussing the absence of the PS in his study, Clarkson (1970) 

suggested that the pre-test ratio of S-:S+ exposure had to be less 

than unity for the occurrence of a PS. The present study provided Ss 

with 14 sessions of pre-discrimination training exposure to S+,
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thus weighting the exposure to the discriminative stimuli in favour of 

S+. However, the results of the first generalization test of control 

Ss indicate that under the conditions of the present study Ss' 

behavior was not under the control of the line-tilt dimension. This 

suggests that Ss were not "paying attention" to S+ at this stage of 

training. If it can be assumed that experimental _Ss would also have 

shown flat gradients had they been tested - as noted above, the 

evidence here is conflicting - then it could be argued that the S-:S+ 

ratio was effectively unity. This argument, however, would also apply 

to Bloomfield's results since his procedure and that of the present 

study for experimental Ss were identical. In this case, it would have 

to be argued that the PS occurred with a pre-test S-:S+ ratio of unity. 

If, on the other hand, it is argued that such S+ exposure, even though 

not attended to, is sufficient to reduce the S-:S+ ratio from unity, then 

results of the present study, taken together with those of Bloomfield, 

would suggest that while such additional exposure to S+ may be a 

necessary condition, it is not sufficient for the occurrence of the PS.

In conclusion, the present results suggest that further studies 

might be done to determine whether the PS might be more a function of 

the stimulus dimension used than of discrimination training itself. 

Further study of the relationship between behavioral contrast and the 

PS also appears warranted.
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CHAPTER V 

SUMMARY

The peak shift, identified as a displacement of the mode of the 

post-discrimination gradient from S+ in a direction away from S-, 

has been found to occur regularly following non-orthogonal wavelength 

discrimination training, Guttman (1965) has suggested that this 

phenomenon may be specific to the dimension of wavelength. In the 

light of some failures to obtain a PS on the line-tilt dimension, the 

possibility arose that the PS may not occur as reliably with the line- 

tilt dimension as with wavelength. The purpose of the present study 

was to replicate Hanson's (1959) original PS results using the 

dimension of angularity.

Three experimental groups and a control group were given S+ only 

training. Experimental groups were then given non-orthogonal 

discrimination training in which S- was a different line orientation 

for each group. Following a post-S+ only training generalization test, 

control Ss were given orthogonal discrimination training. Following 

discrimination training, all Ss were tested for generalization to 12 

line orientations.

While behavioral contrast occurred in all Ss for all experimental 

Ss the modal stimulus of the generalization gradient was S+. These 

results were interpreted as giving some support to the possibility that 

PS results obtained on the wavelength dimension may not be generalizable 

to the dimension of angularity, and as providing some support for
36
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Guttman’s (1965) suggestion that the PS may be a function of the 

stimulus dimension used.

The results of this study further suggested that more research 

might be done to examine the relationship between behavioral contrast 

and the PS in order to determine whether they are as closely related 

as Terrace (1968) has suggested.
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APPENDIX A 

Order of Presentation of S+ and S- 

During Discrimination Training

1. S+
2. S-
3. S-
4. S+
5. S-
6. s+
7. s-
8. s-
9. s+
10. s+
11. s-
12. s+
13. s+
14. s-
15. s+
16. s+
17. s-
18. s-
19. s+
20. s-
21. s+
22. S-
23. s-
24. s+
25. s+
26. s-
27. s-
28. s+
29. s-
30. s+
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APPENDIX B 

Order of Presentation of Stimuli 

During Generalization Test

1. 60° Right
2. 15° Left
3. 75° Left
4. 15° Right
5. 0° -
6. 30° Left
7. 75° Right
8. 45° Left
9. 90° -
10. 30° Right
11. 60° Left
12. 45° Right
13. 60° Right
14. 90° -
15. 300 Left
16, 450 Right
17. 450 Left
18. 150 Right
19. 300 Right
20. 60o Left
21. 750 Right
22. 150 Left
23, Oo
24. 750 Left

Presented four times.
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APPENDIX D

Responses During Discrimination Training

Group

60°:

60°:

60°:

60°:

45°:

45°:

45°:

45°:

45°:

S #

#3411

#7406

#6904

#8647

#7949

#3548

#1537

#8645

#7685

Day 1 2 3 4 5 6 7 8 9 10 11 12 13 14

S+: 
S-:

2003
1006

2303
861

2316
298

3021
347

2480
7

2173
20

2332
19

2240
259

2635
893

2464
710

3062
262

3134
1589

2362
1382

3234
290

S+: 
S-:

1340
1195

2648
1261

2294
386

2413
281

2549
29

2309
72

2297
40

2181
24

2048
25

2060
273

1986
21

1812
19

2025
10

1924
10

S+: 
S-:

1131
1070

1543
674

1755
288

1655
188

1622
31

1654
33

1598
96

1736
6

1755
23

1818
41

1853
82

1740
94

1930
167

1978
118

S+: 
S-:

1945
992

2688
151

2626
41

2531
9

3191
12

3358
8

3432
3

3415
11

3535
11

4176
2

3817
24

3188
58

2704
70

2554
93

S+: 
S-;

1075
616

1466
637

1591
44

1519
2

1471
18

1424
26

1509
40

1790
13

1915
41

2216
128

2301
149

1905
22

2039
33

1902
65

S+: 
S-:

1047
576

1541
612

1591
225

1549
50

1472
42

1454
32

1299
6

1482
8

1549
1

1872
4

1610
8

1757
16

1776
15

1918
91

S+: 
S-:

1520
1681

2342
1274

2387
393

2440
201

2431
98

1917
50

1735
195

1950
107

2136
46

2256
29

2052
46

1949
46

1952
29

1930
67

S+: 
S- :

3089
2555

4577
1709

5074
355

5157
170

4395
709

3878
741

3457
1530

3562
1184

3850
1400

3719
664

3656
1070

4006
1233

3788
1361

3520
972

S+: 
S- :

537
2201

665
218

633
94

731
107

751
18

953
75

921
58

934
38

1334
46

1211
19

1073
0

1104
8

1004
2

940
0
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