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ABSTRACT 

An experimental study of the peak-shift phenomenon was 

conducted from the standpoint of adaptation-level (AL) and anchor 

theory. Three control groups, each consisting of 10 Ss, were presented, 

respectively, with weights of 50 and 250, 100 and 300, and 150 and 

350 gms. During the training period they were instructed to respond in 

the later test period by saying "same" whenever they lifted either of the 

two positive stimulus weights, those reinforced by the information, but 

by saying "different" whenever they lifted any other weight. 

The corresponding three experimental groups were additionally 

trained to discriminate among three weights, the two positive stimuli 

plus a nonreinforced (negative) stimulus (S-) of 150, 200, and 250 gms. , 

respectively. Information was given as to whether each response was 

right or wrong. 

Following training, all six groups were tested on 10 weights 

ranging from 50 to 500 gms. at 50 gm. intervals. Each .S was presented 

each weight seven times, the 70 presentations being made in a different 

random order for each of the 10 Ss within a group and the 10 random 

orders being repeated for each of the six groups. No information was 

given as to whether or not a response was correct. 

ix 
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An analysis of the mean peaks', defined as the stimulus values 

to which responses are most frequent, showed a divergent shift, or 

shift in the direction away from S-, for the experimental group having a 

S- centrally located on the test continuum. This finding is consistent 

with those for previous studies, which had a centrally located S-. For 

the two experimental groups with a S- noncentrally located on the test 

continuum, the peaks of response shifted to the right, the direction that 

signifies heavier stimuli, and the shift for the right-hand positive 

stimulus (S+) exceeded that for the left-hand S+. 

The control group corresponding to the experimental group with 

a centrally located S- developed no shift for the left-hand S+ and a shift 

to the left for the right-hand S+. This result differs somewhat from the 

results for previous studies, which showed no peak shift for the control 

group. The other two control groups showed two approximately equal 

shifts to the right. 

The results for four of the six groups, three experimental and one 

control, are consistent with an AL-anchor interpretation. This explanation 

predicts a peak shift approximately equal to any AL shift that occurs 

from training to testing for a control group. The peak shift is expected 

to be less, however, if an S+ is located in an end position on the test 

continuum. For an experimental group, the peak shift is expected to be 

greater than the AL shift if the anchor contrast effect owing to S- works 



in the same direction as the AL effect. If the contrast effect works in 

the opposite direction from the AL shift, a lesser peak shift is predicted. 

Other aspects of the analysis failed to support an AL-anchor 

hypothesis. The reason could have been the difficulty of the weight 

differentiation task for the Ss. Wavelengths of light as stimuli might be 

attempted with human jSs in the three-stimulus discrimination with the 

peak-shift paradigm. 



CHAPTER I 

INTRODUCTION 

The purpose of the present study is to examine the peak-

shift phenomenon in the context of adaptation-level and anchor theory. 

Considerable experimental investigation of this phenomenon has been 

undertaken during the past decade. Hebert and Capehart (1968) and 

MacKinnon, Capehart, and Hsiao (1969) have shown that many of the 

findings of these studies can be interpreted in terms of adaptation-

level (AL) theory. However, to the author's knowledge, no experimental 

study of the peak-shift phenomenon, prior to the present one, has been 

conducted from this theoretical frame of reference. Preliminary to a 

more detailed discussion of the present investigation, some relevant 

terms will be defined. 

Definitions 

Stimulus generalization (SG) is said to occur when previously 

neutral stimuli not used in conditioning but similar to the conditioned 

stimulus (CS) elicit the conditioned response. The orderly decrease in 

magnitude of conditioned response as the stimuli successively presented 

1 
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to the subject (S) become further removed from the CS on a physical 

continuum is called the gradient of stimulus generalization (GSG). 

A process that may be considered complementary to 

generalization is discrimination. Discrimination refers to the elicitation 

of the conditioned response by one, but not the other, of two stimuli 

presented simultaneously or successively. This condition is induced by 

reinforcement of the response desired by the experimenter to the CS, in 

peak shift studies called also the positive stimulus (S+), but withholding 

reinforcement when the second stimulus, called the negative stimulus 

(S-), is presented. In peak-shift studies with nonhuman Ss, reinforce

ment consists of a reward such as food, whereas with human Ss 

reinforcement consists of information as to whether or not a response is 

correct. 

The post discrimination gradient (PDG) is observed when a 

series of stimuli similar to and usually including S+ and S- are presented 

to S. following discrimination training. In this case there is a decrease 

in magnitude of conditioned response as stimuli become further removed 

from CS, and also as they become located closer to S-. 

The remainder of the introduction will describe the peak-shift 

phenomenon including theoretical interpretations of it, then outline the 

present experiment, including predictions that follow from three 

hypotheses to be presented. 
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Peak-Shift Phenomenon 

Basic Paradigm 

The paradigm for the peak-shift studies comprises a training 

stage followed by a testing stage for each of two groups, control and 

experimental. In two-stimulus discrimination, Stage 1 for the experi

mental group divides into two successive phases: Phase 1 consists of 

training to respond to one positive stimulus, the positive stimulus being 

the only one presented. Phase 2 consists of successive discrimination 

training during which the positive and negative stimuli are the only ones 

presented, and S. learns not to respond to S-. Throughout Phase 2, S^ is 

reinforced when his responses are correct. The test period, Stage 2, 

does not divide into phases. During Stage 2 the original training stimuli, 

with the occasional exception of S-, plus additional stimuli are succes

sively presented to J3, and reinforcement is withheld. 

Except that Phase 2 of the training period is omitted, the 

procedure for the control group is identical with that for the experimental 

group. Comparisons are made between outcomes for the control group and 

the experimental group as to location of the peak, or highest point, of 

response. 

Typical Findings 

The major results of these studies on nonhuman .Ss have been 

(a) a peak shift, or shift in the peak of the PDG, in a direction away from 



S- for the experimental group, and (b) a higher peak for the experimental 

than for the control group (Hanson 1959, Thomas 1962, Thomas and 

Williams 1963). In a similar study on human Ss (Doll and Thomas 1967), 

the peak shift was found but not the heightened gradient. This result 

could be due to variation in procedure with human Ss whereby only one 

response is given to each stimulus rather than a varying number of 

responses. For example, a pigeon pecks a number of times at a key 

lighted by a given wavelength, whereas a human S. makes one response, 

such as lifting his finger from a key, to the same wavelength. 

The first peak-shift study was conducted by Hanson (1959) and 

was a two-stimulus investigation using pigeons as Ss and wavelengths 

of light as stimuli. His basic findings, a peak shift and heightened 

gradient, have been replicated a number of times with pigeons (Honig, 

Thomas, and Guttman 1959, Thomas, Ost, and Thomas 1960, Thomas 

1962, Honig 1962, Terrace 1964, Thomas and Williams 1963, Thomas and 

Caronite 1964) as well as with rats (Pierrel and Sherman 1962) and with 

goldfish (Ames and Yarczower 1965). 

Variations on Basic Paradigm 

Some of the variations on the basic peak-shift paradigm will be 

described briefly here. Friedman and Guttman (1965) found a heightened 

gradient but no peak shift when they trained pigeons to respond to a key 

illuminated by a wavelength of 550 m^i but not to respond to the same 
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wavelength when the shadow of a cross appeared upon the key. Another 

group of experimenters (Honig et al. 1959) trained pigeons to respond to 

a wavelength and then trained them not to respond to an adjacent wave

length. In other words, trials for S+ and S- were massed, all the S+ 

trials being given first, followed by all the S- trials. A control group 

was treated in the usual manner. The testing procedures produced no 

peak shift in this case, and the gradient for the experimental group was 

lower, not higher, than that of the control group. 

Friedman and Guttman (1965) combined the two above 

procedures and found a peak shift. In a similar experiment the same 

investigators (Friedman and Guttman 1965) substituted time-out periods, 

during which the box was blacked out and the key was not lighted, for 

nonreinforced presentations of the shadow of the cross on S+. Ss were 

again trained by means of a block of trials not to respond to a wavelength 

adjacent to S+. As was originally demonstrated by Reynolds (1961), the 

time-out periods produced a heightened gradient. No peak shift, how

ever, occurred in this experiment. 

Terrace (1963) demonstrated that discrimination can occur in 

the absence of responses to S- ("errorless" discrimination). In a later 

study (1964) he used the basic peak-shift paradigm, adding a third group 

of Ss, a group that received "errorless" discrimination training. Neither 

the control group nor the "errorless" discrimination group developed a 

peak shift, whereas the discrimination group with errors did develop one. 
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A variation on the basic peak-shift paradigm that added a third 

training stimulus (three-stimulus discrimination) will be described in 

more detail because the present study is an extension of it. Thomas and 

Williams (1963) trained pigeons to respond to wavelengths of 540 and 

580 rnn . The experimental group then received discrimination training, 

learning not to respond to a wavelength of 560 . During testing, 13 

wavelengths ranging from 500 to 620 mp in 10 m/u steps were presented. 

No peak shift was observed for the control group, whereas a divergent 

shift resulting in one peak below 540 and one peak above 580 was 

obtained for the experimental group. The gradients for the experimental 

group were heightened as compared with those of the control group. 

Theoretical Interpretations 

Hull-Spence Theory 

The findings of the first peak-shift experiment (Hanson 1959) 

were interpreted in the context of the Hull-Spence (Hull 1939, 1947, 

Spence 1936, 1937) theory. This theory states that discrimination 

learning is a cumulative process of building up the excitatory strength of 

S+ by means of successive reinforcements of the response to it, as 

compared with the excitatory strength of S-, responses to which receive 

no reinforcement. When the difference between excitatory strengths is 

large enough always to lead to a response to S+, discrimination learning 

is accomplished. With the development of overlapping excitatory and 
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inhibitory GSGs, the effective reaction potential of each point on the 

stimulus continuum is the result of the algebraic summation of the 

excitatory and inhibitory strengths at that point. 

Applying these assumptions to the peak-shift paradigm leads to 

a prediction of maximal response at S+ for the control group but a shift 

in response in a direction away from S- for the experimental group to a 

point where the greatest net excitatory strength occurs. In addition, 

however, these assumptions lead to a prediction of a lower gradient for 

the experimental than for the control group because of the subtractive 

effect of the inhibitory GSG generated by S-. The first prediction, there

fore, is upheld by the experimental results, whereas the second is not. 

Reynolds' concept of behavioral contrast (1961) has been used 

to explain the heightened gradient. In combination the Hull-Spence and 

Reynolds concepts thus explain the major peak-shift findings. The dis

advantage of this procedure is the combination of two unrelated 

hypotheses to explain one set of experimental findings. 

The overall effect of the peak-shift findings is to cast serious 

doubt upon the assumption of an algebraic summation of excitatory and 

inhibitory gradients. This fact is discussed in greater detail in two other 

manuscripts (Allen, Capehart, and Hebert 1969, MacKinnon et al. 1969). 

The Hull-Spence interpretation, therefore, is not considered in the 

remainder of this dissertation. 
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AL Theory 

An alternative interpretation to the one above is that offered by 

AL theory. AL is a neutral stimulus value that the organism forms as 

incoming stimulus intensities are pooled to form a referent which then 

serves as a standard against which other stimuli on the same dimension 

are judged (Helson 1964). 

Relevant Assumptions. Hebert and Capehart (1968) have 

interpreted the peak-shift phenomenon in terms of AL theory. Basic to 

this interpretation are the following assumptions, which are extensions 

of James1 (1953) theory for simultaneous discrimination, which, in turn, 

is based upon Helson's (1947) AL theory: 

1. AL forms as the organism pools all focal, background, and 

residual stimuli along the same dimension. 

2. If a single stimulus is presented, AL forms at that stimulus 

when background and residual effects are insignificant. 

3. If two or more stimuli are presented simultaneously or 

successively on the same dimension, AL lies somewhere near the mid

point when background and residual stimuli are insignificant. 

4. If stimuli are presented successively, greater weight is 

given to the more recently presented stimulus. 

5. Reward or punishment do not affect the value of AL but 

provide information to S.. 
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6. As stimuli lie a greater distance from AL, they become 

more distinctive. _ 

Specific to an interpretation of the peak shift is an additional 

assumption: 

7. During training to respond to S+, £3 learns the distance 

between S+ and AL. 

AL Interpretation of Peak Shift. Before the Hebert-Capehart 

interpretation is discussed, the fact should be noted that, to date, in 

two-stimulus studies of peak shift, S+ has been located at the center 

of the test continuum. The AL interpretation assumes that !3 learns the 

distance between AL and S+ during training, learning to respond at S+. 

For the control group, only one stimulus is presented during training, 

therefore, S+ and AL coincide. During testing, both AL and S+ lie at the 

center of the test continuum; therefore, no peak shift occurs'. For the 

experimental group, AL lies between S+ and S- during training; therefore, 

S learns to respond at a point a certain distance from AL. During 

testing, AL shifts to a value near the center of the test continuum, and 

the peak of response shifts an equal distance to maintain the proper 

relationship between S+ and AL. This explanation is depicted in Table 1. 

For the experimental group, S+ is comparatively more distinctive owing to 

its greater distance from AL. This assumption is offered to account for 

the heightened gradient. 



Table 1 

AL Interpretation of Peak Shift with Wavelengths of Light 
(in Millimicrons) as Stimuli 

Control group Experimental group 

AL 
530 AL 
S+ 530 540 550 

S+ S-

AL ^T. 
5 i 0  5 2 0  5 3 0  5 4 0  5 5 0  5 1 0  5 2 0  5 3 0  5 4 0  5 5 0  

S+ S+ 
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In similar fashion, the AL interpretation can account for a 

number of findings of the variations on the basic paradigm (MacKinnon 

et al. 1969). An exception is the failure to explain the findings of the 

three-stimulus experiment (Thomas and Williams 1963). Because the 

training AL is located at the same value for both control and experimental 

group, and there is no shift in AL during testing, the Hebert-Capehart 

interpretation would predict no shift for either control or experimental 

group. 

Three possible explanations suggest themselves as reasons for 

the failure of the AL interpretation in this case. First, experimental 

conditions may have been such that the operation of AL was masked. 

The stimuli may have been perceived as different qualitatively because 

they extended over such a wide range (500 to 620 mn), and more than one 

dimension may have been formed, whereas the operation of AL depends 

upon a pooling of stimuli that vary in quantitative value. 

Second, the peak-shift findings may be accounted for by an 

interpretation related to AL theory but differing somewhat from it. This 

explanation would attribute the results to anchor effects. A third 

possibility is that the peak-shift findings can better be explained by a 

combination of the AL and anchor interpretations. These second two 

possibilities will now be considered in more detail. 



Anchor Theory 

An anchor is a stimulus that differs from other stimuli in a 

series in relative frequency of presentation, location at an extreme 

position in the series, association with reinforcement, or in some other 

significant respect (Bevan and Pritchard 1963, Sherif and Hovland 1961). 

The anchor serves as a standard against which other stimuli on the same 

dimension are judged in some AL research. On the one hand, when there 

is a perceived similarity between the anchor and other stimuli, an anchor 

within a stimulus series may have an assimilation effect, or displace 

judgments toward the anchor (Sherif and Hovland 1961). As the term is 

used in this dissertation, "stimulus series" refers to a comparatively 

small group of like stimuli, close to one another in value, with equal 

intervals between values. Although the assimilation range varies with 

the type of stimulus judged, it is narrow for well-defined physical 

continua in which discriminability is sharp. On the other hand, when an 

anchor is distant from a stimulus series, the anchor usually has a 

contrast effect or displaces judgments away from the anchor owing to a 

perceived difference between the anchor and other stimuli. However, if 

for some reason a distant anchor is perceived as similar to a stimulus in 

the series, it may have an assimilation effect. Perhaps, therefore, an 

anchor within a stimulus series, when perceived as different from the 

other stimuli, might have a contrast effect. If perceived as different 

from the positive stimuli, the negative stimulus may have a contrast 
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effect during testing, when reinforcement is no longer present to insure 

accuracy of judgment. 

Relevant Assumptions. An anchor explanation as outlined above 

is based on the following assumptions: 

1. A positive stimulus serves to hold the peak of response at 

the value of S+ when S. no longer receives information as to whether or 

not he is responding accurately, that is, during testing. This effect is 

operative for the control group. 

2. A negative stimulus has a contrast effect; it shifts the peak 

of response in a direction away from S-, when S_ no longer receives 

information as to whether or not he is reacting accurately. A peak shift 

in a direction away from S- occurs as the net result of the combined 

effect of both positive and negative stimulus. This effect is operative 

for the experimental group. 

3. Either of the above anchor effects is intensified if the 

positive or negative stimulus is located at a terminal position in the 

test series of stimuli. 

Anchor Interpretation of Peak Shift. For either the basic two-

stimulus discrimination or for the three-stimulus discrimination, an 

anchor interpretation predicts no peak shift for the control group because 

of the holding action of S+. For the experimental group, a peak shift in 



the direction away from S- is predicted because of the contrast effect of 

S-. Because S- is located between two positive stimuli in the three-

stimulus case, the result is a divergent shift. The predictions, there

fore, are in line with experimental findings. 

Anchor effects can also account for some of the findings of the 

other experimental variations on the basic paradigm (MacKinnon et al. 

1969). However, a combined usage of the AL and anchor concepts leads 

to a more adequate account of the results obtained from these varied 

procedures. 

AL-Anchor Theory 

Relevant Assumptions. The assumptions described for AL and 

anchor interpretations separately also apply in the combined case. 

Those assumptions that work together for-their effect in the combined 

situation will be restated: 

1. If there is no shift in AL from training to testing, the 

"holding" effect of S+ (Anchor Assumption 1) for the control group 

operates. 

2. If AL shifts from training to testing, the net effect for the 

control group is a peak shift in the same direction as the AL shift. The 

peak shift is somewhat less than the AL shift because of the "holding" 

action of S+. 
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3. If there is no shift in AL from training to testing, the 

contrast effect of S- (Anchor Assumption 2) operates for the experimental 

group. The result is a peak shift in the direction away from S-. 

4. If AL shifts from training to testing, the net effect for the 

experimental group varies depending upon whether or not the AL shift and 

the contrast effect operate in the same direction. Given that they do so 

operate, a peak shift occurs that is greater in extent than the AL shift 

alone. Given that the AL shift and contrast effect work in opposite 

directions, any of three outcomes is possible: (a) a shift in the same 

direction as the AL shift but of lesser extent, (b) no shift, or (c) a shift 

in the direction opposite to that of the AL shift. 

AL-Anchor Interpretation of Peak Shift. The above assumptions 

applied to the basic two-stimulus paradigm predict no shift for the 

control group (AL-anchor Assumption 1) and a shift for the experimental 

group in the direction away from S-, because the AL shift and contrast 

effect operate in the same direction. The three-stimulus experiment 

(Thomas and Williams 1963) is also accurately predicted by these 

assumptions. In this case, there is no AL shift for either experimental 

or control group, therefore AL-anchor Assumptions 1 and 3 apply. As 

mentioned previously, a considerable number of the findings for the 

variations on the peak-shift paradigm can be accounted for if both AL 

and anchor effects are taken into consideration (MacKinnon et al. 1969). 



Before proceeding to the present experiment, proposed to test 

the above three hypotheses, mention should be made of Terrace's (1966) 

suggested explanation of the peak shift. Terrace has suggested that S-

serves as an aversive stimulus when responses to it are nonreinforced. 

The peak shift, according to this explanation, is a shift away from an 

aversive stimulus. Terrace's proposal leads to predictions similar to 

those of an anchor interpretation. Support for anchor theory, therefore, 

would also constitute support for Terrace's concept. However, evidence 

for AL theory or a combined theory would not uphold Terrace 's concept, 

because the latter would never predict a peak shift for the control group, 

whereas each of the former would predict a shift for the control group 

under certain circumstances. Such a shift has been demonstrated in 

studies of the central tendency effect (Thomas and Jones 1962, Helson 

and Avant 1967). These studies are similar to those of the peak shift 

except that no experimental group, or group with discrimination training, 

is used. 

Preliminary Experimental Considerations 

The present experiment was designed to test the above three 

hypotheses as a means of determining the reason for the failure of AL 

theory to predict the outcome for the three-stimulus experiment. 
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Rationale 

The research reported in this dissertation is an extension of the 

Thomas and Williams (1963) three-stimulus investigation. Weights 

rather than wavelengths were used as stimuli in order to lessen the 

possibility that stimuli could be perceived as different qualitatively. A 

50 gm. interval was selected for the weights on the basis of the results 

of a pilot study with 22 Ss that indicated that a smaller interval 

frequently led to the formation of a single rather than double peak of 

response by QS during testing. The single peak may have resulted from 

inadequate learning due to the difficulty of the task. 

Three control and three experimental groups were used, rather 

than one each, in order to observe the effect of varying the location of 

8+ and 8- on the test continuum and to provide a basis for selection 

among the three hypotheses. For two groups (the C groups), 8- was 

located near the center of the test continuum (Table 2), as was the case 

in the Thomas and Williams study. For the other four groups, 8- was 

located away from the center of the test continuum in order to allow an 

AL shift to develop. "A," "B," and "C" in the names of the groups may 

be used as mneumonics. The A groups are reinforced at an end stimulus, 

and an end stimulus is often an anchor (A). The meaning of "C" may be 

remembered from the fact the Q is reinforced at a centrally located (C) 

stimulus. The B groups are reinforced at values that fall between (B) 

the end stimulus and centrally located stimulus. 



I 

Table 2 

Location of Training Weights (in Grams) Relative to Test Continuum 

Control Group A Experimental Group A 

Training 
50 
S+ 

250 
S+ 

50 150 250 
S+ S- S+ 

Testing 
50 100 150 200 250 300 350 400 450 500 50 100 150 200 250 300 350 400 450 500 

Control Group B Experimental Group B 

Training 
100 
S+ 

300 
S+ 

100 200 300 
S+ S- S+ 

Testing 50 100 150 200 250 300 350 400 450 500 50 100 150 200 250 300 350 400 450 500 

Control Group C Experimental Group C 

Training 
150 
S+ 

350 
S+ 

150 250 350 
s+ s~ s+ 

Testing 
i I I i i 
50 100 150 200 250 300 350 400 450 500 50 100 150 200 250 300 350 400 450 500 

03 



Calculation of AL 

In order to aid in determining the predictions that follow from 

each of the three hypotheses for the present experimental set-up, AL 

was calculated by two methods. Helson's (1947) formula for calculating 

AL when the stimuli are lifted weights states that AL is equal to the 

weighted log mean of the stimulus values minus 75 per cent of the 

stimulus interval. More recently, Sarris (1967) has shown experimental 

evidence that a modification is needed in this formula. Sarris subtracts 

a constant, 32.5, from the weighted log mean of the stimulus values. 

The ALs obtained by these two methods are discussed further in Chapter 

III. Note should be taken of the fact that Helson's formula leads to a 

prediction of a greater peak shift for the control group than for the corre

sponding experimental group in those cases where a shift is predicted, 

because the stimulus interval is larger (200 vs. 100 gms.) for the 

control group. Sarris1 formula leads to a prediction of equal shifts for the 

control group and corresponding experimental group. 

Predictions 

Because anchor effects cannot be quantified, and because there 

is disagreement as to the exact formula for calculating AL, predictions 

that follow from the three hypotheses will be made in ordinal rather than 

absolute quantitative terms. 



Predictions following from an AL interpretation are as follows: 

1. Control Group C will develop no peak shift, whereas 

Control Groups A and B will each develop two shifts to the right, the 

shifts for the A groups being greater than the shifts for the B groups. 

The latter occurs because the training AL is further from the testing AL 

for the A groups. 

2. Experimental Group C will develop no peak shift, whereas 

Experimental Groups A and B will each develop two shifts to the right, 

the shifts for Group A being greater than the shifts for Group B. 

3. a. Each control group for which peak shifts develop will 

show greater shifts than will the corresponding experimental group 

(Helson's formula). 

3. b. Each control group for which peak shifts develop will 

show approximately the same degree of shift as will its corresponding 

experimental group (Sarris ' formula). 

4. The two peak shifts for any one group will be approximately 

equal. 

Predictions following from an anchor interpretation are 

described below: 

1. No peak shift will occur for any of the control groups. 

2. A divergent peak shift, or shift in the direction away from 

S-, will occur for each of the experimental groups. 



21 

Predictions following from an AL-anchor interpretation are next 

listed: 

1. Control Group C will develop no peak shift, whereas 

Control Groups A and B will each develop two shifts to the right (AL-

anchor Assumptions 1 and 2). 

2. Control Group A will develop a greater right-hand shift than 

left-hand shift owing to the greater "holding" action of the left-hand S+, 

which is in an end position and, therefore, exerts a stronger anchor 

effect, whereas Control Group B will develop two approximately equal 

shifts (Anchor Assumption 3). 

3. Control Group A will develop a right-hand shift greater 

than either of the shifts of Control Group B. 

4. Experimental Group C will develop a divergent shift, each 

shift being in the direction away from S- (AL-anchor Assumption 3). 

5. Experimental Groups A and B will each develop a shift to 

the right for the right-hand stimulus and a lesser shift to the right or no 

shift for the left-hand stimulus, the latter owing to the opposing actions 

of AL and anchor effects (AL-anchor Assumption 4). 

6. Each right-hand shift for Experimental Group A will be 

greater than the corresponding shift for Experimental Group B. 

7. a. Each shift of a left-hand stimulus for a control group 

will be greater than the left-hand shift for the corresponding experimental 
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group, because of the opposing action of the anchor effect for the 

experimental group. 

7. b. Each shift of a right-hand stimulus for a control group 

will be less than the right-hand shift for the corresponding experimental 

group (Sarris' formula). The latter occurs owing to the additional right 

shift for the experimental group resulting from the anchor effect. 

A few predictions apply to the data in general. Latencies will 

be slower at stimulus values nearer S+ owing to greater decision con

flict. This result for latency data will parallel the peak shift, that is, 

as the peak of response shifts so will the location of the slowest 

latency. 

AL, and therefore the peak in response, will shift over 

cycles, a cycle consisting of one presentation of each stimulus. 

Hebert (1968) in a study of transposition found that the shift in AL was 

completed after four cycles. The contrast effect may diminish over 

trials as the effects of the discrimination training are lost. Therefore, 

the greatest combined AL-anchor effect may be observed at the third or 

fourth cycle. 

The method employed to test these various predictions will now 

be described. 



CHAPTER II 

METHOD 

In the first phase of the pilot study, three of the 22 Ss 

obtained were tested a number of times; on each occasion a different 

set of weight intervals and training stimuli were applied. Details in 

procedure were also adjusted during the tests with these three £>s. Next, 

the remaining 19 Ss were each tested once by the procedure as outlined 

for the final study except that the randomization procedure was modified 

for the final experiment, and three sets of training values were selected 

from the larger number of sets utilized in the pilot study. The remainder 

of the chapter describes the final study. 

Subjects 

The Ss were 60 paid, volunteer students enrolled in introductory 

psychology courses at The University of Arizona. Four of the original Ss 

were replaced, two because they changed their minds about participating, 

two because they were subjected to a faulty procedure. Two student 

assistants, one male and one female undergraduate student, under the 

supervision of the experimenter (E) each ran half of the Ss. In order to 

minimize the possibility of experimenter bias (Rosenthal 1966), neither 

assistant was made aware of the purpose of the experiment until all Ss 
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had been run. Likewise, Ss were not informed of the purpose of the 

experiment e.head of time but were given a brief dittoed report after all 

Ss had been run and a preliminary analysis had been undertaken. 

Apparatus 

Each was seated at a counter upon which rested a set of 10 

weights, a platform to receive weights, and two telegraph keys. E sat 

beside S. The platform was wired to a Hewlett-Packard electronic timer 

(Model 560A) in such a way that, as a weight was lifted from the plat

form, the timer started. The telegraph keys were wired to the timer, 

which was stopped when either key was depressed. The number of 

milliseconds the timer had been in operation was recorded by a printing 

device attached to the timer. Also recorded was a "1" if the right key 

had been depressed, and a "2" if the left key. A set of 10 small tin 

cans filled with shot and paraffin constituted the weights. Each 

stimulus was identical in appearance except for a marking, not seen by 

S., on one end to indicate to E its weight in grams. The weights ranged 

from 50 to 500 gms. in 50 gm. intervals and deviated not more than 

1 gm. from the indicated weight. A blotter was located under the weights 

to minimize the possibility of a cue arising from the sound created by 

setting a weight on the counter. A sleepshade served as a blindfold. 
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Procedure 

The first 30 Ss run were each assigned to an experimental 

group; the second 30, to a control group. After the first 30 Ss were run, 

the mean number of times each training weight was lifted by the experi

mental Ss was calculated in order to give each control .S an amount of 

lifting experience with each S-l- equal to this mean. Within both the 

first half and second half of the total sample, .Ss were randomly assigned 

to one of the three groups, A, B, or C, by means of assigning numbers 

from a table of random numbers. Ten Ss were assigned to each of the 

six groups. 

At the start of the procedure, each IS was read the following 

instructions: 

This is a study of how people judge weights. You 
will be given some weights to judge and told to remember 
some of them. This key [E pointed to the right-hand key] 
is for you to press with your left hand whenever you lift a 
weight which is the same as one you were told to remember. 
This key [IS pointed to the left-hand key] is for you to 
press with your left hand whenever you lift a weight which 
is different from one you were told to remember. You will 
keep your left index finger [E held up index finger] 
resting here on the ridge pointed to the ridge] between 
the keys so that you can quickly reach the appropriate key. 
I will say "ready" when I place a weight on the platform 
[E pointed to platform] , and you will pick it up immediately 
with your right hand. Pick the weight up by the top [E 
demonstrated] like this. Make your judgment as you lift 
the weight. You may keep your right wrist and hand here 
[E pointed to area where S/s arm would rest] in order to 
reach the weight easily. As soon as you decide whether 
the weight is the "same" or "different, " you will press the 
appropriate key. If you change your mind after pressing the 
key, don't press the second key; we are interested in your 
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first judgment only. I am going to blindfold you now so that 
you can concentrate on judging the weights. 

E then blindfolded £ before uncovering the weights. The 

training session began as E read _S the following instructions: "Before 

you start lifting weights, I am going to let you practice pressing the 

keys. When I call out 'same' or 'different, 1 I want you to press the 

appropriate key. If you press the wrong key, I will say 'wrong,' 

otherwise I will continue calling out 'same' or 'different. '" E proceeded 

to call out "same" or "different" according to the identical specified 

schedule for each _S until S. gave 10 consecutive correct responses. 

E then read .S the following instructions: 

That's right; now that you have learned to press the 
keys correctly, I will present the weights. Before you 
start judging the weights, I am going to place two of them 
in front of the platform. When I guide your hand to one of 
the weights, I want you to start lifting them alternately 
[E said "five" for the experimental Ss, "twelve" for the 
control Ss] times each, then stop. You are to remember these 
two weights and press the "same" key—the one meaning 
"same"—whenever you lift either of them again later on. 

E guided _S's hand to one of the two positive stimuli, 50 or 

250 for the A groups, 100 or 300 for the B groups, and 150 or 350 for the 

C groups, the order being randomly determined. After each weight was 

lifted the appropriate number of times, E said "Stop. " 

Next, each S was read the following instructions except that 

the sentence concerning "right" and "wrong" responses was omitted for 

control Ss: 
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From now on I will place the weights on the platform 
and you will press the appropriate key. Remember, this 

•key [E guided .S's finger to the right-hand key] is for you 
to press with your left hand whenever you lift a weight 
which is the same as one you were told to remember. This 
key [E guided S/s finger to left-hand key] is for you to 
press with your left hand whenever you lift a weight which 
is different from one you were told to remember. You may 
adjust the platform and keys to a position comfortable for 
you. I will tell you when your responses are "right" or 
"wrong" until you have learned the correct responses; then 
I will no longer say "right" or "wrong". After pressing the 
key, place the weight to the right of the platform. Don't 
put the weight back on the platform. Press the key first 
before you put the weight down. 

Discrimination training now began for the experimental .Ss. E 

presented the two positive stimuli and the 'one negative stimulus accord

ing to a sequence randomized by a series of 3 X 3 Latin square designs 

until S reached a criterion of nine consecutive correct responses. 

Each stimulus was presented on one third of the total number of 

presentations, and each received the light, middle, and heavyweight 

in the same order as every other S. 

Testing took place immediately after training. Information as 

to whether responses were right or wrong was withheld during testing. 

Each of the 10 weights were presented seven times to each one 

presentation of each weight constituting a cycle or trial. Seven 10 X 10 

Latin squares were used to order the 10 stimuli for the 10 Ss per group 

over seven cycles. Randomization was achieved as described by Edwards 

(1968), and the Latin squares were constructed as suggested by Fisher 



and Yates (1949). Each of the 10 Ss in any one group received a 

different order for the weights. 

After all Ss were run, the student assistants were interviewed 

to determine whether or not they had guessed the purpose of the 

experiment. Following the interview, the nature of the experiment and 

results of the pilot study were explained to them. 



CHAPTER III 

RESULTS 

Before the results of the final study are described, those 

from the pilot study will be presented briefly. Of the several sets of 

training stimuli used for the pilot study, two sets, weights of 50 and 

250 gms. and of 100 and 300 gms. , were later used in the final 

investigation. Only the results for these two sets of training stimuli 

will be discussed here. The third set of weights used in the final 

experiment, 150 and 350 gms. , were not tested in the pilot study. 

Four Ss each were assigned to Control Group A and Experi

mental Group B, and three Ss each were assigned to Control Group B 

and Experimental Group A. The results described are based on group 

means for number of "same" responses. For Experimental Group A, 

the peaks in response occurred at 50 and 350 gms.; for Control Group A, 

at 100 and 350 gms. In other words, the A groups showed a 100 gm. 

shift to the right for the right-hand S+, but, for the left-hand S+, no 

shift for the experimental group and a 50 gm. shift to the right for the 

control group. 

Control Group B developed only one peak, which occurred at 

300 gms. For the one individual in the group who developed two peaks, 

however, those peaks occurred at 125 and 325 gms. An equal number of 
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"same" responses, that is, occurred at both 100 and 150 gms. and at 

300 and 350 gms.; therefore, the peak was assigned to the middle value 

in each case. The overall result was a 25 gm. shift to the right for 

both positive stimuli. 

Experimental Group B developed one peak each at 150 and 250 

gms. , or a 50 gm. shift to the right for the left-hand S+ and a 50 gm. 

shift to the left for the right-hand S+. If, however, one individual who 

developed only one peak and one individual who, after the experiment, 

stated he had been an epileptic are eliminated from the analysis, a 

different result is obtained. The peaks in response occur at 100 and 

350 gms. , meaning no shift for the left-hand S+ but a 50 gm. shift to 

the right for the right-hand S+. 

The remainder of the chapter considers results for the final 

study in their approximate order of relevance for the three hypotheses. 

Mean Peaks of Response 

Because the location of the peaks of "same" responses for the 

six groups was the important factor in determining whether or not the 

data supported one of the three hypotheses, the two mean peaks were 

calculated for each group by finding the mean of the peak values for those 

Ss in each group who developed two peaks. Of necessity, those Ss who 

developed a single peak were excluded, because there was no basis for 

deciding whether to include the single value in the calculations for both 



peaks or only one, and, if only one, which one. The calculations for 

the A groups were based upon nine Ss each; for Control Group B, six 

Ss; Experimental Group B, 10 Ss; Control Group C, nine Ss; and 

Experimental Group C, 10 S!s. The location of the mean peaks are 

presented in Table 3. 

As reference to Table 3 shows, Control Group A and Control 

Group B both developed peak shifts to the right, of roughly the same 

amount, whereas Control Group C developed no shift for the left-hand 

S+ and a shift to the left for the right-hand S+. For Experimental 

Group A, virtually no shift occurred for the left-hand S+, but a 72 point 

shift to the right occurred for the right-hand S+, the latter being more 

than twice the amount of shift for the corresponding control group. Two 

shifts to the right occurred for Experimental Group B, the shift for the 

right-hand S+ (53 points) being twice that for the left-hand S+ (25 points). 

As compared with the corresponding control group, the shift for the 

left-hand S+ was 21 points less for Experimental Group B, but the shift 

for the right-hand S+ was 11 points greater. Experimental Group C 

developed a divergent peak shift, a 25 point shift to the left for the 

left-hand S+ and a 23 point shift to the right for the right-hand S-K The 

fact that Experimental Group B developed a shift for the right-hand S+ 

approximately twice that for Experimental Group C and that Experimental 

Group A developed a shift for the right-hand S+ approximately three times 

that for Experimental Group C should also be noted. 



Table 3 

Weights (in Grams) Corresponding to Mean Peak Responses 
for "Same" Responses 

Control Group A Experimental Group A 

89 278 56 322 
—i.,—,—.—,—i:—,—,—,— i X 

50 100 150 200 250 300 350 400 450 500 50 100 150 200 250 300 350 400 450 500 
S+ S+ S+ S- S+ 

Control Group B Experimental Group B 

146 
_i 

342 
_J_ 

50 100 150 200 250 300 350 400 450 500 
S+ S+ 

125 
X 

353 
_L_ 

50 100 150 200 250 300 350 400 450 500 
S+ S- S+ 

150 

A 

Control Group C 

328 

50 100 150 200 250 300 350 400 450 500 

125 
_1 

Experimental Group C 

373 

50 100 150 200 250 300 350 400 450 500 
s+ s+ s+ 

Note.—Arrows indicate location of mean peak values. 

S- S+ 
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The locations of the mean peaks for each of the six groups 

were considered in terms of support for none, one, or a combination 

of the three hypotheses. Each group was categorized accordingly, and 

the results appear in Table 4. Four of the groups can be placed into a 

single category, whereas two groups fall into two categories each. The 

latter is possible when results are considered for one group at a time, 

because in certain cases two or even three of the hypotheses predict 

the same. Choice among the hypotheses is possible by considering the 

relationships among results for more than one group. 

As a matter of interest, Table 5 compares the values of the 

peak responses for the six groups both as they would be predicted from 

Helson's and Sarris' respective formulas for calculating AL and as they 

were calculated from the actual data. The values presented in Table 5 

are discussed further in Chapter IV. 

Proportion of "Same" Responses 

The remainder of the analysis was carried out for all 60 Ss. 

In a further examination of data for the presence or absence of support 

for one of the three hypotheses, the proportion of "same" responses to 

each weight on each cycle and cumulatively for cycles was examined for 

each individual and for each of the six groups, and the location of peaks 

in response were noted. 
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Table 4 

Categorization of Six Groups Based on Location of Mean Peak Values 
According to Support for None, One,or a Combination 

of Three Hypotheses (AL, A, or AL-A) 

Number of cases Number of cases Total of 
Hypothesis or supporting one supporting pure and 

hypotheses hypothesis or a hypothesis and mixed cases 
supported combination of some other supporting 

hypotheses hvoothesis hypothesis 

Adaptation level (AL) 1 1 2 

Anchor (A) 0 1 1 

AL-anchor (AL-A) 2 2 4 

None (N) 1 0 1 

AL and AL-A 1 

A and AL-A 1 



Table 5 

A Comparison of Peak Values (in Grams) Predicted from Two Formulas 
and Peak Values (in Grams) Calculated from Data 

Calculations 
Group based on data 

and Amount 
positive Mean shift Train-
stimuli Peaks from S+ ino AL 

Control 89 39 -38 
Group A 278 28 
(SO,250) rt. 

Experi
mental S6 6 48 
Group A 322 72 
(50,250) rt. 

Control 146 46 23 
Group B 342 42 
(100,300) rt. 

Experi
mental 125 25 101 
Group B 353 S3 
(100,300) rt. 

Control ISO 0 79 
Group C 328 28 
(150,350) rt. 

Experi 125 25 161 
mental 373 It. 
Group C ' 23 
(150.3S0) rt. 

Helson formula 

Amount Deviation 
Test- shift from Train- Test-
lno AL from S+ Peaks prediction inc AL inq AL 

Sarrls formula 

Amount 
shift 

from 5+ Peaks 

Deviation Difference 
from between 

prediction deviations 

% reduction in 
deviation by 

substitution of 
Sarris formula 

for Helson 
fornvjla 

189 227 
rt. 

189 

189 

189 

189 

189 

141 
rt. 

166 
rt. 

88 
rt. 

110 
rt .  

28 
rt. 

277 
477 

191 
391 

266 
466 

188 
388 

260 
460 

178 
378 

188 
199 

135 
69 

120 
124 

63 
35 

110 
132 

51 
5 

79 194 

90 194 

140 194 

196 

203 

194 

194 

115 
rt. 

104 
rt. 

54 
rt. 

2 
It. 

9 
It. 

165 
365 

154 
354 

154 
354 

143 194 51 151 
rt. 351 

148 
348 

141 
341 

76 
87 

98 
32 

8 
12 

26 
2 

2 
20 

16  
32 

112 

37 

12 

37 
33 

108 
112 

35 
27 

60  
57 

27 
54 

93 
90 

59 
94 

98 
85 

69 

Note.—For each group the upper value in any column refers to the left-hand positive stimulus (S+), whereas the lower value refers to the right-hand S*. The 
abbreviations "rt. " for right and "It. " for left refer to the direction of shift. 

aFor this value Sarris' formula increases the deviation by 440%. 

CO 
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Data for Individuals 

The results for individuals varied widely. For example, of 

two Ss from Experimental Group A with responses cumulated over seven 

cycles, one developed peaks at 50 and 250 gms. for no shift, whereas 

the other developed peaks at 50 and 475 gms. for a shift to the right of " 

225 gms. for the right-hand S+ (Figure 1). The results for each individual 

cumulated over the seven cycles were also categorized as to whether 

support was evidenced for one of the three hypotheses or none of the 

three. The count was tallied in three ways: (a) once for those cases 

that supported the hypothesis alone and for those cases that supported 

each combination of hypotheses, (b) once for those cases that supported 

both the hypothesis and one or more other hypotheses, and (c) once for 

a total of pure (one hypothesis) and mixed (two or more hypotheses) 

cases supporting the hypothesis. The results of the categorization 

appear in Table 6. Chapter IV contains a further discussion of the data 

in Table 6. 

Data for Groups 

The location of peak values obtained by calculating the mean 

proportion of "same" responses to each weight for seven cycles appear 

in Figure 2. Control Group A developed a 50 point shift to the right for 

the left-hand S+ and a 50 point shift to the left for the right-hand S+. A 

50 point shift to the right for the left-hand S+ also occurred for Control 



37 

W 
«• 

°  1 . 0  O n  

»— 
E£ .80-
O 

. 6 0-
O 
K  . 4 0 -

.20-

50 100 150 200 250 300 350 400 450 500 
S+ S- S+ 

W E I G H T  \U G R A I N S  

Fig. 1. Proportion of "same" responses over seven cycles for 
two individuals in Experimental Group A. 



38 

• Table 6 

Categorization of Results (Peak Values in Proportion of "Same" 
Responses) over Seven Cycles for Individuals According to 

Support for None, One, or a Combination of 
Three Hypotheses (AL, A, or AL-A) 

Number of cases Number of cases Total of 
supporting one supporting pure and 

Hypothesis or hypothesis or a hypothesis and mixed cases 
hypotheses combination of some other supporting 

supported hypotheses hypotheses hypothesis 

Adaptation level (AL) 2 4 6 

Anchor (A) 3 10 13 

AL-anchor (AL-A) 7 13 20 

None (N) 35 0 35 

AL and AL-A 3 

A and AL-A 9 

AL, A, and AL-A 1 
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Fig. 2. Mean proportion of "same" responses averaged over 
seven cycles. 

Group A received training weights of 50 and 250 gms.; 
Group B, 100 and 300 gms.; and Group C, 150 and 350 gms. 
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Group B, but no shift for the right-hand S+. Control Group C developed 

no shift for the left-hand S+ but developed a 50 point shift to the left 

for the right-hand S+. 

No shift was evidenced for Experimental Group A, whereas 

Experimental Group B developed two 50 point shifts to the right. The 

result for Experimental Group C was identical to that for the correspond

ing control group. 

Though there was some variation in location of peak values 

when cycles were considered individually, no consistent shift in one 

direction could be observed. For example, the left-hand peak for Control 

Group A varied its location from the first to the seventh cycle as follows: 

50, 100, 50, 100, 100, 100, 75. 
\ 

An analysis of variance was done employing a repeated 

measures, nested design. The design was a complete factorial one for 

three of the variables, two levels of groups (experimental and control), 

three levels of training stimuli (T), and ten levels of weights (W). Ten 

Ss were nested within each of the six groups. The proportion of "same" 

responses averaged over cycles served as scores. The results of the 

analysis, calculated by computer, appear in Table 7. Probability levels 

consulted were .005, .01, .025, .05, .10, and .25 (Edwards 1968) and 

.001 (Pearson and Hartley 1954). Error terms, in accordance with 

instructions for use of the computer program, were calculated by pooling 

all subject interactions within subjects and between subjects. In other 
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Table 7 

Analysis of Variance for Mean Proportion of "Same" 
Responses Averaged over Seven Cycles 

Source df MS F E. 

Between-Ss 

Groups (G) 1 .16 2.74 <.25 

Training stimuli (T) 2 .23 3.90 <.05 

G X T 2 .03 < 1 

Ss in groups 54 .06 

Within-Ss 

Weights (W) 9 1.31 14.22 < .001 

W X G 9 .25 2.68 <.01 

WX T 18 .50 5.46 <•001 

W X G  X  T  18 .08 <1 

Ss in Groups X W 486 .09 



words, error (b) was obtained by pooling the .S, .S X Groups (G), SXT, 

and SXGXT effects, a procedure which is mathematically equivalent 

to computing Ss in groups, whereas error (w) was calculated by combining 

the SXW, SXWXG, SXWXT, and SXWXGXT effects, a procedure 

which is mathematically equivalent to computing Ss in Groups X W 

(Hartley 1960). A similar analysis for the first four cycles gave the 

same results except that there was a significant difference for groups, 

F (1, 54) = 6.82, £<.025. 

Latency Responses 

Another analysis of variance was done for the latency data with 

cycles (C) added as a variable. Again, the computations were done by 

computer after the program was modified to handle the larger number of 

data. The results of this analysis appear in Table 8. 

In order to check the idea that the slowest latencies would 

correspond with the peak values for proportion of "same" responses, the 

mean latencies for each weight averaged over cycles were graphed. The 

results appear in Figure 3. A comparison of the peak values for the six 

groups as they appear in figure 2 and 3 fails to support the conception 

that slower latencies correspond with peak values for proportion of 

"same" responses. 

As a means of further examining the significant Cycles X Groups 

interaction (Table 8), which suggests possible support for the expectation 
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Table 8 

Analysis of Variance for Mean Latency Data for Seven Cycles 

Source df MS F jv 

Between-Ss 

Groups (G) 1 .77 <1 

Training stimuli (T) 2 163.28 2.52 < .  10 

G X T 2 77.92 1.20 > .  25 

Ss in groups 54 64.71 

lthin-Ss 

Cycles (C) 6 3.66 1.35 < .  25 

Weights (W) 9 68.02 13.46 < •  001 

C X W 54 1.80 <1 

C X G 6 9.73 3.95 < .  005 

C X T 12 2.17 <1 

C X G X T 12 3.24 1.19 > .  25 

W X G .9 2.95 <1 

W X T 18 7.99 1.58 < •  25 

WX G X T 18 6.68 1.32 < .  25 

C X WX G 54 2.02 1.04 > .  25 

C X WX T 108 1.91 <1 

C  X W X G X T  108 1.64 <1 

Ss in Groups X C 324 2.72 

.Ss in Groups X W 486 5.05 

Ss in Groups X CW 2916 1.94 
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that anchor .(contrast) effects due to discrimination training are lost 

over cycles, a trend analysis was performed. Orthogonal coefficients 

were obtained from Owen (1962). A graphic representation of the above 

and related interactions appear in Figure 4, and the results of the trend 

analysis are presented in Table 9. Chapter IV contains a discussion of 

the results. 

Responses at Interview 

Upon interviewing the student assistants after all Ss were 

run, no evidence was found that either assistant had had knowledge of 

the purpose of the experiment. One assistant had hypothesized that a 

test was being made of the assistants. The other had first thought that 

accuracy of responses was the focus of interest but later decided that 

an ordered relationship among errors was of interest. There was no 

hypothesis as to direction of error. 
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Table 9 

Trend Analysis for Latency Data 

Source df MS F £ 

Linear components 

Cycles (C) 1 9.95 3.66 <.10 

Groups (G) X C 1 40.59 14.93 <.001 

Training Stimuli (T) X C 2 4.99 1.83 <.25 

G X C X T 2 13.02 4.79 <.01 

Six Groups X C 5 15.32 5.64 <.001 

Quadratic components 

C 1 4.15 1.53 <•25 

G X C 1 11.48 4.22 <.05 

T X C 2 1.97 <1 

G X T X C 2 1.03 <1 

Six Groups X C 5 3.49 1.29 >.25 

Cubic components 

C 1 1.65 <1 

G X C 1 .60 < 1 

T X C 2 2.60 <1 

G X T X C 2 1.18 <1 

Six Groups X C 5 1.63 <1 

Ss in Groups X C 324 2.72 



CHAPTER IV 

DISCUSSION 

Taking the results from all £3s into consideration, the pilot-

study A groups showed support for the AL-anchor hypothesis, whereas 

the pilot-study B groups supported none of the three theories. The 

results for Experimental Group A were also consistent with an anchor 

interpretation. If the results for the B groups are examined only for 

those Ss who developed two peaks, however, the B groups support an 

AL-anchor interpretation. Control Group B results then are also 

consistent with an AI, interpretation. 

Because the left-hand S+ for the A groups was at an end 

position, there was; no possibility of a shift to the left. Therefore, the 

result for Experimental Group A, specifically,peaks at 50 and 350 gms. , 

is consistent with both the anchor prediction of a divergent shift, and 

the AL-anchor prediction of a shift to the right for the right-hand S+ and 

a smaller shift or no shift for the left-hand S+ (AL-anchor Prediction 5). 

When, however, the result for Control Group A is taken into consideration, 

the anchor prediction of no shift is unsupported. In contrast, the AL-

anchor prediction of a greater shift to the right for the right-hand than 

for the left-hand S+ is upheld, the actual shifts being 100 and 50 gms. 

respectively (AL-anchor Prediction 2). Furthermore, the greater shift for 



the left-hand S+ for the control group as compared with the experimental 

group, due to the opposing anchor effect, is in accord with the AL-

anchor prediction. Considering the results for the A groups together 

then, AL-anchor is the hypothesis supported. 

The situation is similar when the results for the B groups are 

examined for those Ss with two peaks. The two equal shifts to the right 

for Control Group B are predicted by both AL and AL-anchor hypotheses 

(AL-anchor Prediction 2). However, the result for Experimental Group B, 

no shift for the left-hand S+ and a 50 gm. shift for the right-hand S+, is 

predicted only by the AL-anchor interpretation (AL-anchor Prediction 5). 

In sum, the results for all four groups principally support the AL-anchor 

hypothesis. 

Mean Peaks of Response 

The findings of the final study are more favorable for the AL-

anchor hypothesis than for the other two. The strongest support comes 

from an analysis of the mean peaks of response. As indicated in Table 4, 

results for four of the six groups are favorable to an AL-anchor 

interpretation. 

The divergent shift that occurred for Experimental Group C 

(Table 3) is predicted by both anchor and AL-anchor theory. Because 

there is no AL shift expected for this group, the anchor effects are the 

only ones operating; therefore, the predictions for the two hypotheses 



are, of necessity, the same. Anchor theory, however, also predicts 

divergent shifts for the other two experimental groups, and in these 

cases the prediction fails. The results for Experimental Groups A and 

B are similar to those for the analogous groups in the pilot study, a 

greater shift to the right for the right-hand than for the left-hand S+ and 

a greater shift for the right-hand S+ for Experimental Group A than for 

Experimental Group B. All three experimental groups, therefore, show 

results predicted by the AL-anchor hypothesis. 

Of the control groups , only Control Group B, with two 

approximately equal shifts to the right, developed results consistent 

with the prediction of an AL-anchor interpretation. This result is also 

predicted by AL theory,as is the similar shift for Control Group A. AL-

anchor theory predicts a greater shift for the right-hand S-t- for Control 

Group A owing to the "holding" action of the left-hand S+, which is in an 

end position. The actual result was two approximately equal shifts. 

Because there is no AL shift expected for Control Group C and no contrast 

effect due to a S-, all three hypotheses predict no shift. The prediction 

is not upheld, although the actual result, no shift for the left-hand S+ 

and a 22 point shift to the left for the right-hand S+, does not deviate 

greatly from the predicted one. 

When the mean peaks of response calculated from the data are 

compared with the peaks predicted by AL theory with AL calculated by 

Helson's formula and with AL calculated by San-is' formula, the 



predictions based on Sarris' formula are considerably more accurate 

overall (Table 5). Because the results of the present study show more 

support for the AL-anchor hypothesis than for the AL hypothesis, exact 

predictions based upon an AL interpretation alone are not to be expected. 

If, however, the anchor effect could be quantified and taken into 

consideration along with calculations for AL by the Sarris formula, 

perhaps accurate predictions could be made of the locations of peak 

values. The only case for which Sarris1 formula predicted less accurately 

was the right-hand S+ for Experimental Group C. His prediction of a 

nine point shift to the left in AL, nevertheless, might have been correct, 

because the actual 23 point peak shift to the right could have resulted 

solely from an anchor effect. In fact, all of the deviations from the 

peak values as predicted from the Sarris formula could have resulted 

from failure to take into account anchor effects rather than from an 

inaccurate calculation of AL. 

Proportion of "Same" Responses 

Data for Individuals 

The results of an examination of the mean proportion of "same" 

responses over seven cycles for each individual separately revealed 

more support for an AL-anchor interpretation than for the other two 

hypotheses (Table 6). Even so, the majority of cases, 35 out of 60, 

supported none of the three hypotheses. This result could have been 



brought about by the task being too difficult for some Ss to learn 

adequately. An absolute, as opposed to a relative, judgment of weights 

is very difficult, because it is not ordinarily required in everyday life. 

Having two weights instead of only one weight to remember also made 

the task more difficult. A study using weights differing by larger 

intervals than those used in the present investigation might be worth 

performing. For a three-stimulus discrimination study, however, wave

lengths may be more satisfactory as stimuli than are weights, particularly 

if the wavelengths do not extend over too wide a range. 

An example of results for an individual that support none of the 

three hypotheses and an example of results for an individual that support 

two of the three hypotheses appear in Figure 1. The results for the 

individual in Experimental Group A who developed peaks at 50 and 

250 gms. support none of the three hypotheses. The AL interpretation 

predicts two shifts to the right for Ss in this group. The anchor and AL-

anchor interpretations predict a shift to the right for the right-hand S+. 

For the left-hand S+, anchor theory predicts no shift, because the S+ 

is an end stimulus. The AL-anchor interpretation predicts no shift or a 

shift to the right for the left-hand S+ that is less than the shift for the 

right-hand S+. The results for the individual in Experimental Group A, 

therefore, who developed peaks at 50 and 475 gms. supports the 

predictions of both an anchor hypothesis and the AL-anchor hypothesis. 
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Data for Groups 

The data for the mean proportion of "same" responses for the 

six groups failed to support any of the three hypotheses (Figure 2). This 

result is not surprising in view of the fact that the majority of individual 

results failed to support any of the three. The results for one group, 

Experimental Group B, are consistent with AL theory. Two equal, 50 

point, shifts to the right occurred, as predicted. 

The expectation of a gradual AL shift over cycles did not 

occur. As noted in Chapter III, the changes over cycles did not take 

place consistently in one direction. 

The analysis of variance for the mean proportion of "same" 

responses showed significant differences among training stimuli, 

F(2,54) = 3.90, £<.05, and among weights, F(9,486) = 14.22, £<.001. 

This result is to be expected. Because Ss were trained on different 

weights, different .distributions in "same" responses over weights is a 

logical result. Likewise, the significant interactions between weights 

and groups, F(9,486) = 2.68, £<.01, and between weights and training 

stimuli, F(18,486) = 5.46, £<.001, are to be expected. The lack of a 

significant difference between experimental and control groups gives 

some support to the idea that anchor effects in the form of contrast 

effects due to discrimination training are lost over cycles. The fact that 

a significant F is obtained after four cycles, as described in Chapter III, 

also supports this idea. 



Latency Responses 

The prediction that the slowest latencies would correspond 

with peaks in response was not upheld, as may be observed by 

comparing Figures 2 and 3. For example, Experimental Group B shows 

peaks at 150 and 350 gms. , but the slowest latencies occur at 250 gms. 

The analysis of variance for latencies shows a significant 

effect for weights, F(9,486) = 13.46, p_<.001, as does the analysis for 

the proportion of "same" responses. There is also a significant inter

action between cycles and groups, F(6,324) = 9.73, £<.005 (Table 8). 

The nature of this interaction may be observed in Figure 4. The 

latencies for control groups tend to decrease over cycles, whereas, for 

experimental groups, they first decrease and then increase. Again, this 

result lends some support to a prediction that anchor effects disappear 

over cycles. As may be observed in Figure 4, Experimental Group A 

contributes most to the differential effect for experimental groups. 

Perhaps the reason is that this group learned the discrimination more 

thoroughly, possibly because one S+ was in an end position. 

In order to examine further the nature of this difference, a 

trend analysis was performed (Table 9). As may be noted most of the 

difference for the Group X Cycle interaction can be attributed to the 

linear component, F(l,324) = 14.93, £<.001, although the quadratic 

component also contributed significantly, F(1,324) = 4.22, £<.05. 

Although the Group X Training Stimuli X Cycle interaction was 



nonsignificant, F (12, 324) = 1.19, £>.25, there was a significant 

difference among linear components, F(2,324) = 4.79, £<.01. There 

was no corresponding significant difference for the linear components of 

the Training Stimuli X Cycle interaction. For the Six Groups X Cycle 

interaction, there was a significant difference among linear components, 

F(5, 324) = 5.64, £<.001. 

In summary, the experiment contributed more support to an AL-

anchor hypothesis than to the other two hypotheses suggested in 

explanation of the peak-shift phenomenon. This support, however, was 

not substantial. One reason may have been the difficulty of the task of 

remembering the absolute value of two weights. Perhaps the use of 

wavelengths as stimuli would provide a more adequate test with a three-

stimulus discrimination task. 
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