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This investigation is concerned with generalization
gradients of approach and avoidance in human subjects, and
deals with one factor that might account for discrepancies
reported in the human and infra-human literature: the
relative strengths of the pregeneralization response

tendencles of approach and avoldance.

Basic to Miller's (1944, 1948, 1959) theory of conflict
behavior 18 the principle that the slope of avoldance 1is
steeper than the slope of approéch gradients. In his
studies of approach-avoidance conflict training, using
strength of pull as the dependent variable, rats that have
been deprived of food are given the opportunity to run down
an alley to elther avold shock or get food. According to
Miller, hunger is based on internal physiological cues and
its interoceptive stimull are common to both the near and
far points of the alley. Fear, a learned drive, 1s more
dependent upon situtational cues, mainly the stimull of the
shock situation. This results in less generalization
between the near and far end of the alley for avoidance

behavior and so the avoidance gradliznt 1s steeper.




Several investigators, like Miller, have found that
approach generalizes more than avoildance (Epstein & Fenz, 1962;
Hoffman & Fleshler, 1963; Miller & Kraeling, 1952; Murray &
Berkun, 1952; Murray & Miller, 1952; and Wipf, 1964). This
difference between approach and avoildance gradlents has not

been consistently found.

Hearst (1960, 1962, 1965), using monkeys, found that the
slope of the approach gradient was steeper than the slope of the
the avoidance gradient. He suggested that YCertain types of
avoidance gradients for exteroceptive stimull are relatively
flat because proprloceptive and other internal stimull are the

most important cues controlling the avoidance response" (1965, p.

345).

Whether the approach or avoldance gradlent is found to be
steeper may be a function of the experimental techniques employed,
or/and the pregeneralization response tendencles acqulred by

sub jects.



In order to understand why Miller gets a steeper
avoidance gradient than approaoh gradient, it i1s necessary
to analyze the type of conflict situation with which he
works. Conflict refers to a state of affairs which 1s the
result of the simultaneous arousal of two incompatible
response tendencles of relatively equal strength. A conflict
gsituation might result in oscillatory behavior between the
two response tendencies (Hearst, 1967) or “pernicious
homeostasis,® that 1s, freezing in the situation (Brown,
1957). Conflict behavior can be distinguished from
unambivalent behavior 'which refers to actions that can be
satisfactorily explained by the invocation of a single
dominant tendency with minor disrupting effects of weekly
antagonistic tendencies being ignored® (Brown, 1957, pe 76).

Miller and Kraeling (1952) established a pattern of
behavior in their rats by first tralning them to run down an
alley for food and then followed this response by avoldance
training which was to inhibit the approach response by
putting "increasingly strong electric shocks on the food

until the animals failed to touch it... for three successive



trials" (p. 218)e This was then referred to as an "approach-
avoidance conflict! by Miller and Kraeling when, by
definition, there was no conflict, merely an unambivalent
avoldance situation. The same kind of unequal response
tendencies can be found in Murray and Berkun (1952), Murray
and Miller (1952), and Epstein and Fenz (1962), although in

the latter approach was always greater than avoidance.

In Hoffman and Fleshlert!s study (1963), rats that were
deprived of food could either press a plate which was fo-
lowed by food reinforcements or press a bar which postponed
a shock. During trailning, both the approach and avoldance
contingencies were 1n effect only in the presence of a 3500-
cps tone (discriminative stimulus). A bar press would
prevent shock; and, 1t would also remove the opportunity
to obtain food. A plate press might produce food (40% of the
time); but, it would alsc prevent a subject from avolding
the assocliated shock. During generallzation testing, flve
different tones and the standard tone (3500 cps) were
presented. The avoldance gradient was steeper than the

approach gradient. However, the criterion that was used for
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an approach-avoidance conflict was one in which 86% of the
time the standard tones were followed by avoldance responses
and 7% of the time, approach responses. This would appear

to be an unambivalent avoildance situation.

Of course, it may be pointed out that Hoffman and
Fleshler (1963) found steeper avoidance gradlents than
approach gradients when the two types of tralning were tested
independently of each other. This finding can be explained,
however, by noting that they used a partial reinforcement
schedule in approach training and discrimination training,
and a continuous reinforcement schedule during avoidance
training and disorimination training. Thls partial rein-
forcement in the approach situation accounts for the greater
resistance to extinction for thls group. The tralning
technique makes the test stimull in the dlscrimlination
procedure more similar to the original discriminative
stimulus (3500 cps tone) since in approach tralning the tone
was not always followed by reinforcement, and in the test
siltuation the stimuli are not followed by reinforcement
either. Humphreys (1939) and Wickens, Schroder and Snide

(1954) have demonstrated that intermittent reinforcement



increases resistance to extinction and tends to flatten
generallzation gradients. Rather than postulating intrinsic
dirfferences between approach and avoldance gradlients, it may
be that the more difficult discrimination of the approach
group from tralning to testing accounts for the differences

between the gradients of Hoffman and Fleshler (1963).

In Wipft's (1964) approach-avoldance conflict, human
subjects were instructed to react as quickly as possible to
one of two stimull. Pressing one response key in the
presence of a tone (SD) was followed by monetary galn and
termination of the tone (approach); pressing the other
response key while belng shocked (SD) was followed by
monetary loss and termination of the shock (avoldance)e The
two discriminative stimull were presented every 12 seconds
in a randomized order; during generalization testing they
were presented with reduced intensity at 3, 6, 9, and 12
geconds. Avoidance gradients were steeper than approach
gradients for the established temporal generallzation
gradients, however, the significantly faster reactlon speeds
to the negative stimulus than to the positive stimulus with
the 12 second interval during training and testing indlcates



that avoldance response tendecies were greater than approach
response tendenclies: another 1lllustration of an unambivalent

avoldance sltuatione.

The relationshlip of magnitude of reinforcement and
drive level to the shape of generallizatlion gradlents 1s an
important factor to be considered with respect to the shape
of approach-avoildance generalizatiocn gradlents. Appel
(1963) demonstrated that bar pressing responses for food
reinforcements can be suppressed by concurrently adminis-
tering varying intensities of shock; the degree of
suppression 18 a function of the intensity of the shock.
Masserman (1943), Lichtenstein (1950), Annau and Kamin
(1961), Walters and Rogers (1963) and Hoffman (1965) have
also demonstratad similar conditioned suppression. Hoffman
has shown that, "Exposure to a noxlous event which is
consistently preceded by a neutral stimulus endows that
stimulus with the capaclty to suppress behavior, and stimull

which are similar to it also exhibit this capeolty®
(19650 Pe 371 )'




Since most research involving approach and avoldance
generalization gradlents have experimental designs where
conflioct situations are based on unequal response tendencies
between approach and avoidance (avoldance usually being
greater than approach), the rate of approach responses has
been considerably reduced; approach responses will not be

generallized to other stimulli if they are not being emitted.

Consider the findings of Hoffman and Fleshler (1963,
see Figure 1). At the onset of extinction (generalization
testing) more avoldance responses are being emitted than
approach responses (conditioned suppression) to the
discriminative stimulus. The increase in probability of
approach responses at the 1500 cps generalizatlion stimulus
from the probabllity of approach responses emltted to the
original 3500 cps discriminative stimulus 1llustrates the
weakening of conditioned suppression. Generallzation of
conditioned suppression is a direct function of the *"physical
similarity between the stimulus and the one involved in the
original aversive training" (Hoffman, 1965, p. 371). It is
difficult to say whether differences in generallzation

gradients of approach and avoidance reflect fine differences




Figure 1

"The generalization gradients of approach and
avoldance, during conflict. (These functilons
show the mean probabllity of approach and
avoldance responses - plate press for food and
bar press to prevent shock == to the 8Sp, 3500
cps, and to the five test frequenciles during
the initial session of the test for stimulus
generalization under conflict.)" (Hoffman

and Fleshler, 1963, p. 288). Figure redrawn

from p. 488.
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in the baslic nature of approach and avoldance, or parametriloc

variations of the oconflict task.

Before analyzing the apparent dlsorepancies between the
findings of Miller (1959) and Hearst (1965), consider the
foliowing 1ssues: (1) What are the effective stimull in
avoldance situations; are they external or internal stimull?
(2) Are the same stimull the effectlve ones in all avoidance

sltuations?

The answer to the flrst question is that the effective
stimulus 18 dependent upon the particular experimental
technique. In order to have stimulus ocontrol, differential
reinforcement with respect to the speciflied stimulus is
necessary (Terrace, 1966). This can be done with external
cues such as wave length (Guttman & Kalish, 1956), size
changes (Miller & Kraeling, 1952) and line tilt (Honig,
Boneau, Burstein, and Pemnypacker, 1963), or with internal
cues such as proprioception (Ricclo, Urda, and Thomas, 1966).
In some deslgns the effectlve étimulus is an external
stimulus; whereas in other experimental designs, 1t 1s an

internal stimulus. Also, it is possible that there is no



effective stimulus, but Meffective stimuli," that 1s, some
combination of external and internal stimuli. Also, the
stimulus that the experimenter chooses as SD may not function

as the effective stimulus for the subject.

In reference to the second question, evidence seems to
indicate that no single stimulus type 1ls effective for all
avoidance situations. Investigating the type of avoldance
training that is involved in the studies of Mlller and of
Hearst, it becomes evident that Miller uses a disoriminated
avoldance design: that i1s, different distances from the
goal (external stimuli) act as warning signals or
disoriminative stimuli for the subject. In Hearst!s research,
there are no experimentelly designated external cues or

discriminative stimuli avallable to the subject in avoldance.

Hoffman (1966) suggests that when non-discriminated
avoldance 1s compared to discriminated avoidance, there are
significant differences in the respective behaviors whioh
emerge from the procedures that question whether or not these

techniques involve identical mechanisms. Differences include




different controlling stimull in the two types of avoidance
situations, as demonstrated by the studles of Miller and of

Hearst on approach-avoidance generallzation gradients.

In Hearst!s work (1960, 1962, 1965) on approach-
avoldance conflict training, there were no external
discriminative stimuli similar to each of the reinforcement
schedules. He trained monkeys on a concurrent schedule of
variable interval food reward and Sldman avoidance, both in
the presence of a fixed intensity of light. The generaliza-
tion test consisted of presenting lights of varied
intensities with the reinforcement contingency no longer in

effect.

A possible explanation for Hearst's findings is that he
was merely looking at differences in resilstance to
extinction, not stimulus generalization (Hearst has
acknowledged this possibility, 1965). In the variable
interval schedule, the delivery of food acts as a discrime
inative stimulus for the subject; thls glves the feedback
that the reinforcement contingency is still in effect.

-12-



The Sidman avoidance subject gets no similar information
once the schedule has been successfully established. The
subject rarely gets a shock and so fextinction! 1s not
easlly discriminated by the subject as “extinotion" per se.
The Sldman avoldance subject has no way of discriminating
extinction from successful avoidance responding. Because
of thls basic difference between the approach and avoldance
sltuations, avoldance responses should persist for a long
time even during extinoction. fConditlons during SAV
training are more similar to those during SAV extinctlion
than is the case for VI training and extinction' (Hearst,
1965, p. 345). Hearst's findings then may be due to

resistance to extinction of the Sldman avoldance behavior.

In terms of different extinction rates for avoldance
and approach, the same problem was inherent in Miller's
(1952) research. In fact, Miller and Kraeling (1952) made
this discrepancy more pronounced when they put a llttle
pellet of moist clay in place of the usual food pellet
during their test trials for stimulus generalization.

Certainly this discriminative stimulus would increase the



approach response strengths during extlnctlon. This made
extinction more similar to approach than to avoldance (cf.

Hearst, 1965).

Although most of the studlies on generalization gradients
of approach and avoidance use infra-human animels, the
implications of their results are generally applied to human
behavior (Gordon, 1963; Maher, 1966; Miller, 1948, 1964;
Dollard & Miller, 1950; Murray, 1954, 1961). Miller's findings
and theories are used to explain the clinlcal suppositions that
neurotic and psychotic individuals show extreme stimulus
generalization. For example, the spread of phoblic, compulsive,
or anxlety reactlions to novel situations, and the psychoanalytic
concept of displacement (especially its implicatlions to
projective techniques) are viewed as functions of approach and
avoldance gradients. The need to investigate generalization

gradlents of approach and avoldance at the human level is clear.

e



In reviewing the experimentation in the area, it seems
possible that the varlious findings of differences in approach
and avoldance generalization gradients may be attributed to
differences in response strengths of approach and avoidance.
By varying parameters of reinforcement and thus response
strengths, it may be possible to manipulate gradients such
that when the approach response tendency 1is equivalent to
the avoidance response tendency, the differences between the
gradients will collapse; that is, the steepness of the
gradlents can be varled by altering the pregeneralization
response strengths of approach and avoldance. The present
study will test whether differences in value of reinforce=-
ments affects heilght and slope of approach and avoldance
gradients, or more specifically, whether or not relatlve
pregeneralization response strength 1s one of the major
determinants of the shape of approach and avoldance

gradients.

-1 5=



Method: General Outline

College students were exposed to a complex four part
disjunctive reaction time situatlion: I- Approach (SPL) -
Approach (SPB). II- Approach (SPL) - Avoldance (S?B). III-~
Approach (SD1) - Avoldance (8D;,), and IV- Generalization
Testing (sD ,.,SD14). SDx refers to the discriminative
stimulus that 1s used for responding. R is the light on
the right; L, the lefts 1 1s line stimulus 1, and 14, line

stimulus 14.

Part I
In the first part, Approach (s°L) - Approach (sDg),

each subject was instructed that for each trial the speed
of his response to either the right or left response key,
respectively in the presence of either the right or left
light signal, would determine whether or not he would earn

money for that response. Responding which was followed by

monetary gain always constitutes our approach situation.
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Part 11

In the second part of the study, the same stimulili and motor
responses as in Part I were utilized. The subject was then
informed, however, that one of his responses was an "avoidance
response; " that is, for the deslgnated stimulus and response,
hlis response speed would determine whether or not he would lose
money on that trial. The other stimulus~response combination
8t1ll permitted him to earn money. Responding which could

avert or cancel a monetary loss always constituted our avoldance

situation. (The designated "avoldance response! was on sublect's
left for half the subjects.) The response key, designated as the
avoldance response in Part 1I, remained the avoldance key
throughout the rest of the study; likewlse, the response key
designated as the approach response in Part II, remained the

approach response throughout the rest of the study.

Part TII

In the third part of the study Approach (8D, )-
Avoldance (SD14)' the subject was informed that the
contingencies were still the same as in Part II, except that
two line lengths presented on a central display would be

used as the signals to respond instead of the two llights



(Line 14 was designated as the avoidance stimulus for half the

subjects).

Part IV

In Generalization Testing (SDj... sPj4), subjects had the
option of making either approach or avoldance responses to
teast stimull that differed in length from the two original line
stimull; these stimuli formed a continuum between the two

disceriminative stimull.

Two measurements were used as dependent variables: response
latency and probablility of response. Response latency, in this
study conslsts of the comblnation of two measurementge—— time
between the presentation of a stimulus and the initiation of a
response (reaction time), and time from the initiation of the
response to its completion (movement time), Response latency is
a conventional measure of response strength (Spence, 1956), and

variations in incentives constitutes one way to affect response

latency (Johnson, 1922).

-18-



Based on relative response strength differences from
Part I to Part III, subjects were asslgned a posteriori to
one of three groups; either an Approach~Predominant group,
an Avoldance-Predominant group, or an Equivalent group. For
subjeots in the Approach-p group, approach response strength
was relatively greater than avoldance response strength; in
the Avoidance-P group, the reverse was true. In the
Equlvalent group neither the approach or avoldance response
strengths were predominant. Differences among the three
groups in generalization testing constlituted the test of the
hypothesis that approach and avoidance generalization
gradlients are functions of relative response strengths of
subjeoct's pregeneralization approach and avoldance response

tendencies.

-19-




Method

Subjects

The subjects were male and female students enrolled in
various courses in The City University of New Yorke. They
were informed that the study would take an hour and that
they could earn money; participation was voluntary. A total
of 101 subjects were utilized; 11 were eliminated because of
apparatus malfunction and 5 because of thelr difficulty
understanding the instructions. The remaining 85 were
assigned, a posteriorl, to one of three major groups on the
basis of relative differences in thelr response strengths to
approach and avoldance stimull from Part I to Part III of

the study.

Apparatus
A modified reaction time apparatus (model 302, Lafayette

Instrument Company, lafayette, Indlana; see Figure 2) was
used. It was placed on a table. The subject rested his arm
on a bed of foam rubber and his index finger on a microswlitch

rest key that was flush with the 7.62 cm layer of foam rubber.



'Figure 2 Schematic of apparatus: subject?s view.
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The distance of the foam rubber bed from the edge of the
table to the display unit of the reactlon time apparatus was
49.5 em« The distance from the subject to the display
screen is 49.5 cme The rest key was centered between and
762 em in front of the four response keys of the reaction
time apparatus. Only the center two response keys were
used; they were 3.2 cm wide. These response keys were also

surrounded by and flush with the foam rubber bed.

Four light apertures were located directly behind the
four response keys. They were on top of a raised panel
which extended 3.78 cm above the foam rubber. Each aperture
had a diameter of 3.2 cm, and were separated from each other

by a distance of 2.7 cme Only the center two apertures were

used.

Centered directly behind the llght apertures on the
back screen (13.8 cm high, 29.2 cm wide) of the reaction
time apparatus was a display screen (8.2 om high, 10.2 cm
wide). Surrounding the back screen of the apparatus was a

black shield which extended on both sldes of the screen

~22=



33 om, and above the screen, 33 cm (see Figure 2). This

placed the experimenter out of view of the subject.

On the side of the apparatus, shielded from the subject,
was a projector with a remote control timer (Keystone
Projector - model k310, lafayette Instrument Company,
lafayette, Indiana), a shutter (Lafayette Shutter, lLafayette
Instrument Company, Lafayette, Indiana) with a Wratten
Gelatin Filter- No. 96, N.D. 0.80 covering it (Eastman Kodak
Company, Rochester, New York) and two chronoscopes (Lafayette
Instrument Company, Lafayette, Indiana)e. The projector was
used to display the line stimuli. The apparatus was
programmed so that the presentation of a stimulus (either
line or light) started a chronoscope. When the subject
lifted his finger off the rest key the first chronoscope
stopped and a second was set into operation. The second
stopped as soon as the subjJeot pressed a response key. This
gives us response speed (reaction time and movement time).

As the subject made hls response, a light slgnal indicated
to the experimenter which response key was depressed. A
verbal ready signal was glven and two seconds afterwards

the stimulus was presented.

-23-




The line sllides were made by mounting strips of tape
from an ACS black tape pen - 3.2 mm wide (ACS Tapes
Incorporated, Newton, Massachussets), on the center of

Gepe slide binders (A B Biwex Company, Sweden).

All of the tests were conducted in relatively qulet
and well lighted areas that are specifically designated for
psychologlical research at The City Unlversity of New York.

Stimuil

" In Parts I and II of the study, there were two
discriminative stimuli, identlical lighted apertures, 3.2 cm
in diameter. In Part III of the study, the lights were not
used; the discriminative stimulli were two black lines of
different lengths. FEach line was mounted on a transparent
background and was projected on the back of a translucent
screen. The front of the screen was located in front of the
subject, at eye level. The actual slzes of these projected
lines when measured directly on the screen were 12.6 mm long
X 5.7 mm wide, and 34.8 mm long x 5.7 mm wide (References to
line lengths will be made in terms of their size on the

screen in front of the subjecth
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In Generalization Testing (Part 1IV), the two discrimi-
native stimull and a series of 12 lines of the same width,
but different lengths, were presented to each subject.
Altogether, subjects viewed 14 lines. From each discrimi-
native stimulus, 6 lines were constructed that differed along
a psychological continuum scaled in JNDs (difference
thresholds - DL) elther upper (DL,) or lower (DL1). In a
pilot study, using the reaction time apparatus, and the
method of constant stimuli, the DI,; for a horizontal line
12.7 mm long X 5.7 mm wide was 2.4 mm; the DL1 for a 24.9 mm

line x 5.7 mm wide was 4.8 mm.

Based on the pllot work, six lines were then constructed
that differed from each of the discriminative stimuli by 0.5
JNDs. For convenience, the numbers 1 - 14 will be assigned
to the lines in ascending order of size; the 12.7 mm line
will be referred to as line 1, and the 34.9 mm line, as line

14, The array of lines used is described in Table 1.
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TABLE 1

Generalization Stimuli: Projected Line lLengths

Line Projected Line Length® Log mm
1 12.7 mm i1.10
2 13.9 mm 1.14
3 151 mm 1.18
4 1645 mm 1.22
5 18.1 mm 1.26
6 19.7 mm 1.29
7 21.5 mm 1.33
8 22,2 mm 1.35
9 24,0 mm 1.38
10 25.8 mm 1.41
11 27.9 mm 1.45
12 30.0 mm 1.48
13 32.4 mm 1.51
14 34.9 mn 1.54

8yidth was constant (5.

7 mm)
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Procedure

Before actually proceeding with the study, each subject
completed a form indlcating his name and address. The
statement "I have accepted from _____ the sum of ____ for
participation in a study at Hunter College..." was printed
on the form (see Appendilx)., Subjects were asked to leave
the fsum® blank until completion of the study at which point
they were instructed that they would be informed how much
money they had earned. This was designed to faclilitate the
credibility of "being able to earn money® for each subject.

Part I (Approach, SDI - _Approach, SDE). In Part I,

disjunctive response latencles were ascertained for each
subject, tested individually. The following instructions

were read:

Your task is to earn as much money as possible in
this study. You can make money by correctly pressing
either one of these two response buttons (E polnts to
response keys) when the appropriate signal appears. I
shall keep track of how much money you earn and will
give you that amount at the end of the completed study.

Now= you must put your index finger of your
preferred hand on this rest button (E polnts to micro-
switch) when you hear the ready signal, and hold it
down. A few secondis after the ready signal, one of
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these lights will go on (E points to the lights).
You must 1lift your finger off the rest button and
press the button under the light all the way down.
You can earn five cents 1f you react fast enough.

When the light on the left goes on, you must lift
your finger off the rest button and press the button
under that light all the way down. You can earn five
cents 1f you react fast enough (demonstration).

When the light on the right goes on, you must 1lift
your finger off the rest button and press the button

under that light all the way down. You can earn filve
cents 1f you react fast enough (demonstration).

The light wlll always go off immediately after
each response regardless of whether you earned money
for that response or not. You wlll do better in some
parts of this study than others; Just try to do your

best and earn as much money as possible. Are there any
questions?

If any questions were asked, all of the lnstructions
were re-read to the subject. The lights were then presented in
a predetermined random arrangement of alternations. The
inter~trial interval ran from 7 to 15 seconds, with a mean
of approximately 10 seconds. Durlng thls time, E recorded
the latencies and movement times and adjusted the apparatus for
the next trilal. The interval from the verbal ready signal to
stimulus onset was flxed at two seconds. The fellowing
Gellerman (1933) serles was used:RRLRLLRRLLRRRLLRLLRLLRRRLL
RLLRRRLRLLRRLL to ocontrol chande orders of alternating. stimuli,
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20 responses are made on the right response kay and 20
responses, on the left. The first flive responses on each

slde were consldered practice trials.

Part Approach, SP. - Avoidance, SPp). In the second
part of the study, the following instructions were read to
the subjects:

Your task 1s stlill to earn as much money as
possible. This time we shall arrange things a bit
differently. When the light on the left (right) goes
on, you can earn flve cents by reacting fast enough to
the appropriate response button as in the first part
of the study.

However! When the light on the right (left)
goes on, you will lose five cents if you do not react
fast enough to the appropriate response button; that
is, you can avold a loss of five cents by responding
fast enough to the appropriate response button.

The light will always go cff immedlately after
each response regardless of whether you earned or lost
money for that response. Always press the response
button all the way down. Are there any questions?

Agaln, to any questlons, the instructions were re-read. The
lights were then presented as in Part I. The foreperlod and

inter-trial intervals were also the same.
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Part III (Approach, gDy ~ Avoidance, sPiy). After a
five minute rest period, the third part of the study was

administered. In Part III, Part II was basically replicated
except the lights were replaced as discriminative stimuli by
two different line lengths. The following instructions were

read:

Your task 1s still to earn as much money as
possible. Now, instead of using lights as signals, we
are going to use lines. When the followling line
appears on the screen, you can earn flve cents by
reacting fast enough to the response button on the left
(right) as you did before. I will show you the line
now. Try and remember this line as you will be asked
to identify 1t later (E shows line to 8 for 30 seconds)e

However, when the following line appears on the
soreen, you will lose flve cents if you do not react
faat enough to the response button on the right (left)
as you did before. That 1is, you can avold a loss of
five cents by responding fast enough to the appropriate
response button. I will show you the line now. Try
and remember 1t as you wlill be asked to ldentify it
later (E shows line to 8 for 30 seconds).

The 1lines will always go off lmmediately after
your response regardless of whether you earned or lost
money for that response. Always press the response
button all the way down. Are there any questions?




In order to balance the groups of subjects, for
different individuals the minus flve cents value was changed
to minus ten cents or minus one cent. In this way, we
increased the pregeneralization approach or avoldance
tendencies of the subjects and were able to obtain subjects

falling into each of the three groups.

In Part III, lines 1 and 14 were used for the approach
and avoidance signals. For half the subjects, line 1 was
the avoildance signal; for the other half, line 14 was the
avoidance signal. The presentation of stimull was done the
same way as in Parts II and III, however, only 15 trials

were glven to each line.

Part IV (Generalization Testing, SPjs..8Dys). In Part

IV the following lnstructlions wore read:

We are going to continue to do the same thing.
Your task is still to earn as much money as possible.
Now, however, sometimes other lines wlll appear on the
screen. You are only to respond to the original lines:
the plus five cents line and the minus five cents line.
If you do not make a response to a line, after a few
seconds, I shall say "now.® Then, if you think the
line looks more like the plus five cents line, you must
press the response button on the left (right). If you
think the line looks more like the minus flve cents
line, you must press the response button on the right
(left). Always press the response button all the way
down. Are there any questions?
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The generalization stimuli (14 different lines) were
then presented, randomly arranged in blocks of 14. Each
line was shown a total of six times. The inter-trial
interval was a variable ten seconds; the foreperiod, fixed
at two seconds. Upon the presentation of a generalization
stimulus, the subject had one of three possible cholces: he
could make an approach or avoidance response, or neither.
If a subject did not make a response within three seconds
from stimulus presentation, the verbal 'now! signal was
given. The subject then had only two cholces avallable: an
approach or avoldance response. An approach or avoidance
response made within the three seconds when three cholces
were avallable is categorized as a spontaneous response.
Responses made after '"no response! was eliminated as an
alternative, 1s deslignated a forced response. The number of
responses, both forced and spontaneous, that the subject
gave to the test stimull constltuted our measurement of

generalization.
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Group Selection
Subjects were assigned to one of three major groups

(Approach-P, Avoidance~P, and Equlvalent groups) based on
relative differences in thelr response strengths to approach
and avoldance stimull from Part I to Part III of the study.
The differences between Part I and III were used for
subdividing subjects instead of Parts I and II because it
was ascertalned that subjects changed thelr hypotheses about
being financilally "behind, even, or ahead" during the five
minute rest perlod which followed Part II; and consequently,
thelr response latencies to approach and avoidance stimuli
in Part III were modified. For example, a subject whose
differences in relative response strength from Part I to
Part II might have placed him in the Avoidance~P group could
change his style of responding (relative response strengths)
in a contradictory manner from Part II to Part III. Both
the data and comments of subjects supported this finding.
Since our main concern 18 subjects! strength of responding
just prior to generalization testing, for group placement,

the differences between Part I and III were used.




Essentlally, the major differences between Part I and
Part III are that in the latter, one response key 1s by
speclfic instructlions an avoldance response; whereas in the
former, both response keys were by speciflic instructions
approach responses. In Part I, the occurrence of any
response pattern, such as shorter reaction latencies on the
right response key, can be accounted for only 1in terms of
individual differences, in right and left responding.
However, any relative differences in reaction latency
patterns ffom Part I to Part III 1s 1indlcative of the
relative response strengths of both "approach and avoldance"
since these changes can be attributed to the introduction of
the avoidance response. Factors such as fatigue or practice
would be expected to have uniform overall effects on Part
III responding, not directional effects. Any variations in
responding that might be a function of the line lengths of
the two discriminative stimuli in Part III were equally
distributed by counterbalancing (for half the subjects, line

1 was the approach stimulus; for half, the avoldance stimulus).
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After the basic analysis of reaction latency and response
movement time was done on all subjects, 20 were chosen

for each of the three major groups. The 40 subjects for the
Avoldance-~P and Approach-P groups were selected by choosing
individuals with the greatest differences in their total

net scores; subjects in the Equivalent group were randomly

selected from those avallable.



Although only the subject'!s preferred hand was used in
the approach and avoldance reaction latencles in Part III,
the response did involve two distinctive movements toward
the front left and front right of the rest mlcroswitch.
Since for half the subjects, approach was on the right, and
for half, avoldance was on the right; the assignment to the
three groups could only be made after taking into account
the differences in reaction latency that 1s related to the
directional aspects of reaction latency. This 1s determined
by the reaction latency in Part I, where both stimull were
assocliated with the same approach contingencies. Therefore,
for each subject, the mean reactlion latency to each side in
Part I was consldered the respective baseline reaction
latency. The mean reaction latency to the same side in Part
III was then subtracted to get a 'net avoldance® and a ¥net

approachf reaction latency.

The direction and magnitude of these net reaction
latencies were used to assign subjects to the Approach=-p,
Avoidance-P, and Fquivalent groups. The following

procedures were followed. First, Part III reactlion latencies
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were subtracted from Part I reaction latencles for each
side, for example: (Part I, Left, Approach) minus (Part
III, Left, Avoldance), and (Part I, Right, Approach) mlnus
(Part III, Right, Approach). The "net avoldance' was
subtracted from the Ynet approach® to give a measurement
of response strength. An arbitrary cut off point of ¥ 20
milliseconds was used to form the groups; 1f the ¥net
avoldance” subtracted from the "net approach! was greater
than + 20 milliseconds, the subject was placed in the
Approach~P group; 1f the 'net avoldance"® subtracted from
the '"net approach! was less than - 20 milliseconds, the
subject was placed in the Avoldance~P group. If the 'net
avoldance® subtracted from the "net approach" was between
4+ 20 and - 20 milliseconds, the subject was placed in the
Fquivalent group. The following examples will aid in

understanding the procedures employed:

Subject 27
Part I Mean RL Part III Mean RL

Left Approach 60 msec 2 Approach 90 msec
Right Approach 50 msec Avoldance 55 msec

Approach I - Approach III = - 30 msec (net approach)
Approach I - Avoldance III = + 5 msec (net avoidance)

Net Approach - Net Avoidance = - 25 msec

87hese are hypothetical scores.




Thus the reaction latency to the same slide in Part III
showed greater relative increase to the approach stimulus,

and this subject 1s assigned to the Avoldance-P group.

Subjeot 37
art Mean Part III Mean RL

Left Approach 60 msec Approach 30 msec
Right Approach 50 msec Avoldance 48 msec

Approach I - Approach III = 30 msec (net approach)
Approach I- Avoidance III = 2 msec (net avoldance)

Net Approach -~ Net Avoidance = 28 msec
Thus the reaction latency to the same side 1n Part III
showed greater relative reduction to the approach stimulus,

and the subject 1s assigned to the Approach-P group.

Subject 45
Part I Mean RL Part III Mean RL

Left Approach 60 msec Approach 50 msec
Right Approach 50 msec Avoldance 45 msec

Approach I - Approach III = 10 msec (net approach)
Approach I - Avoldance III = 5 msec (net avoldance)

Net Approach - Net Avolidance = 5 msec
The reaction latency to the same slde in Part III showed
relatively no change from Part I; he was asslgned to the

Fqulivalent group.



In order to control for the rellabllity of these
differences, each individual had to be placed in a
particular group not only with reference to hls total net
score, but also on the basis of split-half (odd-even)
classification. So, for any subject, placement in a group
was contingent upon three measurements: the net scores
based on total scores, net scores based on odd trials, and
net scores based on even trials. Only when all three were
consistent was a subject included in either the Approach-p,
or the Avoldance-~P groups. In the cases where discrepanciles
existed (all three were not consistent), subjects were

placed in the Equivalent group.

Subjects were placed in various cells within the
major groupings (Approach-P, Avoidance-P, or Equlvalent
groups) on the basis of the response key side (right or
left) and discriminative stimulus (line 1 or 14) for the
avoidance response. Hence, there was a total of 12 groups,
maklgg a 3(Groups) by 2(Discriminative Stimuli) by
2(Response Key Silde) factorial arrangement of conditions.



Results

The generalization data were produced by considering
two types of response demands involved in Part IV of the
study (Generalization Testing, SD1 eve SD14). Subjects
were instructed to respond only to the discriminative
stimull for approach and avoldance (lines 1 and 14) used
in the original training. Therefore, when each stimulus
was presented, the subject had three cholces - an approach
or avoldance response, or nelther. A response made in this
situation to the generalization stimull is viewed as a
fallure of discrimination and, in this paper, is referred
to as a "gpontaneous!" response. If the subject did not make
an approach or avoldance response when a stimulus was
projected, he was instructed to make a cholce between these

two alternatives; the subject then had two cholces - an

approach or avoidance response. A response made in this

situation is referred to as a !forced! response.
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T™wo sets of generalization data were generated from
these two different response sets: gradlents consisting of
both spontaneous and forced responses, and gradlents of
only spontaneous responses. The former gradients will be
referred to as two choice response data; the latter, as
three cholce response data. Part I of the results sectlion
will be concerned wlith the two cholce data, and Part II,

the three cholce data.

In order to balance the number of subjects in each of
the 12 cells, 27 subjects received asymmetrical pay-off
instructions (+5¢ for approach and either -1¢ or -10¢ for
avoldance); whereas, 33 receilved symmetrical pay-off
instructions (+5¢ for approach and =-5¢ for avldance).
Since 1t has been demonstrated that with asymmetrical pay-
offs, subjects will prefer the response that has greater
value (Galanter, 1962); it is possible that the differences
found 1in our study reflect this phenomenon. Table 2 has
the mean number of two cholce approach responses of each of

the major groups broken down according to pay-off schedules.




TABLE 2
Mean Number of Two Cholce Approach Generalization Responses

Of Groups With Respect To Pay-Off Schedules

Group Asymmetrical Symmetrical
Pay=0ff Pay=0ff

N Mean® N Mean®
Approach-P 11 48.4 9 44,3
Avoldance-pP 7 38.0 13 40.5
Equivalént 9 45,5 11 42.0

BBased on a total of 84 responses per subject.
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To test the null hupotheses, t tests were done between
those subjects who had asymmetrical and symmetrical pay-
offs in each of the three groupss the null hypothesis was

not rejected in any of the three groups (£<1.0).

Part 1

Between groups comparlisons of the two cholce approach

generalization responses. Thls analysls 1s concerned with

the approach generalization gradients that were formed by
combining the spontaneous and forced cholce approach responses
that were made by each of the three primary groups: Approach-pP,
Avoidance-P, and Equivalent groups. These are consgsidered two
choice situations because the subject spontaneously made an
approach of avoidance response (even though a no" response
choice was available) or because, by instructions, only the

two cholces were avallable.

Since neither the Fs for the main effects of Side, or

Discriminative stimull were statistically significant (see
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Table 3), these categorles were collapsed for the intensive
analysis of the effects of response strength (delineated by
placement in elther the Approach-P, Avoidance-~P, or
BEquivalent groups) on the form of the generalization

gradlients for approach and avoldance.

As can be seen in Flgure 3, where differences do occur
among groups, the Approach-P group made more approach
responses than either the Avoldance-P, or Equivalent groups,
with the Avoldance-P group making the fewest. The greatest
differences in mean number of generalization responses
appear in the mlddle of the range of generalization stimull,
with all three groups making almost perfect discriminations
to the two end stimull -~ the discrimlinative stimuli for
approach and avoidance. Very few differences in responding
are observed among the three groups with respect to the
discriminative stimull for approach and the generalization
stimull that range as much as four unlts from the

discriminative stimull for approach. For all groups,
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TABLE 3

Between Groups Analyslis of Varlance of the Two Cholce

Approach Generalization Responses

Source art MS F
Groups? 2 240.0 4,25%
Response SideP 1 1.0 «02
Discriminative Stimulus® 1 16.0 .28
Groups x Side 2 15.5 .27
Groups x SP 2 120.5 2.13
side x sP 1 199.0 3.52
Groups x Side x 8P 2 43.5 .77
Within Treatments 48 5645

Total |, 59

aApproach-P. Avoidance-~P, or Equivalent groups.

brefrt or right slde for avoldance responses.

Cpiscriminative stimulus 1 or 14 for avoidance.

*pl.05
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Figure 3 Approach generalizatlion responses: two

cholce datae.
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90% of the responses emitted to this range of stimull were
approach responses. The greatest gap among groups seems
to occur at the generalization stimull six units from the
disoriminative stimull for approache. To these stimull,
the Approach-P group emitted approach responses almost

704 of the time; whereas the Avoidance-P group emitted
approach responses less than 50% of the time. The mean
number of two cholce approach responses that were made by
each of the three groups to each of the 14 test stimuili
appears in Table 4. The differences observed in Figure 3
and Table 4 did not ooccur by chance as 1s supported by

the analysis of variance for a 3(Groups) by 2(Discriminative
Stimuli) by 2 (Response Side) factorial design (Edwards,
1965) which is reported in Table 3. The F for Groups was
statistically significant beyond the .05 level of

confidence.
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TABLE &
Mean Number of Two Cholce Approach Generalization Responses

to Six Presentations of Each of the 14 Stimuli

Stimuli Approach-P Avoldance~pP Equlvalent
= 1% M 6.00 5,95 5.95
SD .00 022 22
2- 13 M 8.95 5.95 .00
SD .22 022 .00
3 12 M 5.80 575 8. 00
SD__.70 o 44 +00
F 11T M 578 STZO— 3:‘8’6*
SD L ® 01
5 10 -‘—"?»sq .‘8'3 5.5 580
D L4 [ ] 02
6 9 M . 4.3% 4.23
§2 1000 108 —1_.046
7 8 M G20 F'B% 3e 50
SD_1.8 2.11 2.21
8 VARRE -2 f’?{ 3¢ 00
SD 1.8 . 2.32
9 (&) M 2e 1.05 1.7
SD 2.30 _1.47 1.9
I 3§ M . 90 25 . <60
SD 1.48 2% 1.14
1T & M <35 . 30
SD .75 52 « 57
2= 3 M .11'? .00 <10
SD . .00 .31
I35 2 W™ 3% <05 <10
SD .00 022 +31
T T .10 <10 «10
SD l5 45 «31

8piscriminative stimulil for approach.

bDiscriminative stimull for avoldance.
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There was a tendency for subjects to make more
approach generalization responses when avoidance was either
a left slded response to discriminative stimulus 14, or a
right sided response to discriminative stimulus 1. This
interaotion was not statistlcally significant. Any similar
interactions, however, do not significantly affect our major
findings of differences among groups since our methodology
controlled for these confoundings by counterbalancing both
the response side and discriminative stimulus of the

avoldance responses for all three groups.

Between groups comparisons of the two cholce avoldance
generalization responses. These generalization gradlents

are the complements of the two cholce approach generalization
gradlients since there is a fixed total of six responses per
stimulus. For example, if the total number of two cholce
approach generalization responses to line 7 1s 2, then there
are a total of 4 avoidance generalization responses made to
line 7. Hence, the analysis of variance is exactly the same
as the analysls for the approach responses; and the means

are "gix minus the means for the approach responses,
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Between groups comparisons of slope and criterion -
two cholce avoidance generalization responses. In order

to interpret differences in generalization gradients with

respect to the distributlion of responses, & detalled
analysls involving the lnvestlgation of variations in both
slope and criterion was utllized (Swets, Tanner, and
Birdsall, 1961). To do this analysis, each of the major
groups (Approach-P, Avoldance-P, and Bqulvalent groups) was
sub=divided into those subjects that had line 1 and those
subjects that had line 14 as the discriminative stimulus
for avoldance. Figure 4 (group data) represents the
gradients for the two choice avoldance responses of those
subjects that had line 1 as the discriminative stimulus for
avoidance. As can be observed, the orliteria of the
Avoidance-P and Faulvalent groups occur at points in the
stimulus continuum that are further removed from the
discriminative stimulus for avoidance (log line 1.10 mm)
than 1s the criterion of the Approach-P group. Contrasted
to the Approach-~P group, the criterlia for the Avoldance-P
and PEquivalent groups are shifted more in the direction of

the discriminative stimulus for approach (log line 1.54 mm).




Figure 4 Avoldance generallzation gradients: two
cholce (Line log 1.10 mm is SP for

avoidance).
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In order to analyze group differences, for each subject,
the proportions associlated with the changing part of his
generalization gradient was converted to 2z scores and a
stralght line was fitted to these points by the method of
least squares. Since only six Jjudgments were made for each
stimulus, the following conventlion was adopted. All
proportions of zero and one were dropped except those
surrounding the changing part of the function. A proportion
of zero was arbitrarily assigned a Z-~score of minus three;
and a proportion of one, a z-score of plus three. Table 5
contains the mean slope and criterion for each of the three
groups. The differences in slope are not statistically
significant (see Table 6 in Appendix); whereas, the differences

in criterion are (p¢.05, see Table 7).

Figure 5 (group data) contalns the gradlents for the two
choilce avoidance gradients for those subjects that had line 14
as the discriminative stimulus for avoldance. It appears that
the criteria of the Avoidance-P group and the Equivalent group

occur at points in the stimulus continuum that are relatively




TABLE 5
Mean Slope and Criterion for Two Cholce Avoidance Responses

(Line 1 is SD for Avoidance)

Group Slope Criterion
Approach=P 44,29 Log 1.30 mm
Avoldance~P 48.97 Log 1.34 mm
Bquivalent Ly, 56 Log 1.35 mm

8pxpressed in units of z-score per log mm.
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TABLE 7
Between Groups Analysis of Variance of the Criterion of

the Two Choice Avoidance Generalization Responses (Line 1

D

is8 8~ for Avoidance)

Source . ar MS F
Groups (A)% 2 .0055 4,58
Response Side (B)b 1 «0014 1.17
Groups x Slde (A X B) 2 | «0015 1.25
Within Treatments 24 «0012

Total 29

aApproach-P. Avoldance~P, or BEquivalent Groups.

bRight or left side for avoldance responses.

#p<. 05
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Flgure 5 Avoldance generalizatlion gradients: two
cholce (Line log 1.54 mm is sSP for

avoidance).
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further removed from the discriminative stimulus for
avoldance (log line 1.54 mm) than the criterion of the
Approach-~P group. Table 8 contalns the mean slope and
criterion for each of the three groups (based on
individual data). Neither the differences in slope or
criterion is statistically significant (see Tables 9 and

10 in Appendix).

Within groups comparlisons of two cholce approach and

avoldance generalization responses. To date, the type of

slope and criterion analysls previously presented,
unfortunately, has not been applied to investigations of
approach and avoldance stimulus generalization gradlents.
Consequently, information obtained from these sophisticated
between groups analyses 1s not directly comparable to the
graphlic wlthin groups interpretations of steepness utillzed,
in varying degrees, by Miller, Hearst, Hoffman and Fleshler.
Since the primary purpose of this study 1s to lnvestligate
their findings, direct comparisons must be made between their
findings and ours. To do this, thelr methods of gradient
analysls must be utilized also. Figure 6 contains the two
cholce approach and avoldance generalization gradlents of the
Approach-P group. The Approach-P group made more approach

responses than avoldance responses. The greatest dlfferences
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TABLE 8
Mean Slope and Criterion for Two Cholce Avoldance Responses

(Line 14 is SP for Avoidance)

Group Slope Criterion
Approach-P 38.55%2 Log 1.35 mm
Avoldance=pP 42.83 Log 132 mm
Fquivalent 42.98 Log 1.36 mm

aEXpressed in units of z-socore per log mm.




Figure 6 Approach~P group: approach and avoldance

gradients == two cholce data.
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in the mean number of approach and avoldance generalizatlon
responses occur in the mliddle of the range of generallzation
stimull, with few differences occurring to the two end stimuli-
the discriminative stimull for approach and avoldance. The
avoidance gradlent appears to be steeper than the approach
gradient: at tour units away from the discrliminative stimulil
for approach and avoidance, the Approach=P group emitted
approach and avoidance responses at about the same rate: over
80% of the time; whereas, at flve units away from the
discriminative stimull for avoldance, the rate of avoldance
responses dropped to less than 60%. As can be seen in Table
11, both the differences in number and distribution of
responses (Stimull by Conditions interaction, see Hoffmen and

Fleshler, 1963) were statlstically significant (p<01).

Flgure 7 contalins the two cholce approach and avoldance
generalization gradients of the Avoldance-~P group. In
contrast to the Approach-P group, the Avoidance=P group
made more avoldance responses than approach responses. As

in the Approach-P group, the greatest differences in mean
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TABLE 11
Approach=PFP Group: Within Group Analysis of Varlance of the

Two Cholce Approach and Avoldance Generallzation Gradients

Source ar MS F
Response Type (A)2 1 59.00 16.71%%
Error (a) 38 353
Test Stimuli (B) 13 256.14 233,61 %%
Response Type x Stimulli 13 6.85 6e23%%
Error (b) 4on 1.10

Total 559

approach or avoldance responses.

#¥#p .01
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Flgure 7 Avoldance-~P group: approach and avoidance

gradients =~ two cholce data.
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number of approach and avoldance generalization responses
occur in the middle of the range of generalization stimuli,
with few differences ococurring to the two end stimuli- the
discriminative stimull for approach and avoidance. The
approach gradlent appears to be steeper than the avoidance
gradient. The differences between number and distribution
of approach end avoldance responses were both statistically
significant beyond the .05 level of confldence (see Table
12).

Figure 8 contains the two cholce approach and avolidance
generalization gradients of the BEquivalent group. There
appears to be a consistent tendency to make slightly more
approach responses than avoldance responses throughout the
entire range of generalization stimuli. Neither the
differences between number of responses, or distribution of

responses, 18 statistically significant (see Table 13).
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TABLE 12

Avoldance=P Group: Within Group Analysis of Varlance of

the Two Cholce Approach and Avoldance Generalization

Gradlents
Source af MS F
Response Type (A)2 1 16.00 4,64
Error (a) 38 3e45
Test Stimull (B) 13 264,77 290, 96%#
Response Type x Stimulil 13 2.00 2420%
Error (b) 494 91
Total 559

8approach or avoldance responses.
#pl.05
**pc. 01




Flgure 8 Equlivalent group: approach and avoidance

gradlents ~« two choice data.
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TABLE 13
Fquivalent Group: Within Group Analysis of Variance of the

Two Choice Approach and Avoildance Generallzation Gradients

A
——

Source ar MS F
Response Type (A)% 1 8.00 1.49
Error (a) 38 537
Test Stimuli (B) 13 261.23 401 .89%*
Response Type x Stimull 13 31 <48
Error (b) Lol 65

Total 559

8 spproach or avoidance responses.

**p(. 01
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As an interesting a posteriori control for response
strength differences, two cholce approach and avoldance
generalization gradients were constructed without regard
to group placement. The two cholce approach data of the
Approach-P, Avoldance-P, and Equivalent groups were
combined, and the same procedure was followed for the two
choice avoldance data. This, however, does not replicate
a true random sampling of subjects since subjects were
selected with a matching procedure. The criterion of 3 20
milliseconds that was utlilized in our study for group
placement reflects a relative selection along some
funknown® range in what may be an absolute scale (of
approach~avoidance). The true dimensions of this scale and
frequency distributions of subjects in the population are
unknown to us. Usling our criterlon, the distribution of
response tendencles to approach and avoidance stimull does
not appear to beequally distributed in the population since
a random selection of subjects, using symmetrical pay-offs,
did not yleld equally subjects for the Approach-P, Avoldance-
P, and Fquivalent groups as might be expected. It should
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also be noted that all subjects did not have the same set
of instructions, as instructions were modifled to
distribute the subjects equally to the different conditlons
(different discriminative stimull for avoldance and

different response sides for avoildance).

Figure 9 represents the generallizatlon gradlents that
were generated by collapsling the groups. Overall, there
is a marked tendency for subjects to make more approach
than avoldance responses. This finding suggests that
group allocations may have been lmbalanced in favor of the
Approach-P group. However, the differences between the
combined approach and combined avoldance generalization

gradients are not statistically significant (¢ = 2.03,
13 df)e.

For ease of presentation, a summary of the comparlisons
of the two cholce approach and avoidance generalization
gradients within the Approach-P, Avoidance-P, Equlvalent,
and Combined groups appears in Figure 10. As can be
observed, the form of the gradlents 1ls consistent with the
subject?s pregeneralization response tendencles (group

placement).
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Flgure 9 Combined Approach-P, Avoldance-P, and
Mulvalent groups: approach and avoldance

gradients == two cholce data.
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Figure 10 Summary Figure. Approach-P, Avoidance-P,
Fquivalent and Combined groups: approach

and avoldance gradlents == two choice data.
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Part II
Between groups comparisons of three cholce approach
generalization responses. Thls analysls 1s concerned

only with the three cholce, or spontaneous, approach

generalization responses of the Approach-P, Avoldance-P,
and BPquivalent groups. Since neither of the Fs for the
main effects of Response Side or Discriminative Stimulil
were statistically significant (see Table 14 in Appendix),
these categories were collapsed for the analysis of the
relationship between pregeneralization response strength
aml the form of the three cholce approach generalization

gradients.

As can be seen in Figure 11, where differences do
occur among groups, the Approach-P group made more
approach responses than elther the Avoidance-P or
Fquivalent groups, with the Avoldance=-p making the fewest.
The greatest differences in mean number of approach
generalization responses appear to be in the range of
generalization stimull three to five unlts removed from

the discriminative stimull for approach, with almost




Figure 11 Approach generallization responses: three

cholce data.
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perfect discrimination made to the two end stimuli, lines
1 and 14 = the discoriminative stimull for approach. Very
few differences in responding are observed among groups
wlth respect to the discriminative stimull for approach
and the generalization stimuli two units away. For all
groups, approach responses were emitted to these stimuli
more than 50% of the time. The greatest gap among groups
seems to occur at the generallzation stimull three units
removed from the discrimlinative stimull for approach. To
these stimull, the Approach-P and Equlvalent groups made
approach responses around 25% of the time. Table 15
contains the means of the three choice approach
generalization responses for each of the three groups.
The differences are not statlstlically significant (see

Table 14 in Appendix).

Between groups comparisons of three cholce avoildance
generalization responses. Thls analysis ls concerned

only with the three choice, spontaneous avoldance

generalization responses made by each of the three major
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TABLE 15
Mean Number of Three Choice Approach Generalization

Responses to Six Presentations of Each of the 14

Stimulil
Stimulil Approach=pP Avoldance=p Equivalent
128 148 M 6.00 5.95 5.95
_ SD__ .00 22 022
2 13 M 5.95 5.95 6,00
SD .22 .22 .00
3 12 M 5.80 5.75 6.00
SD % o4 .00
I 11 M 5.9 8.70 5,80
SD .g; « 57 Jl41
5 10 M 5.85 5e 50 5,80
SD__ .37 . .52
6 9 M 5.50 4.3%; .65
SD_1.00 1.87 1.46
7 8 M G.20 2.85 3 50
SD 1.85 2.11 2.21
8 7 M 3.25 1.95 3.00
SD 1.6 1.60 2.1%_
9 6 M . 1063 10?
SD 2.30 1.47 1.94
10 5 M <90 " .25 <60
SD_1.48 .55 1.14
11 L M <35 .20 30
SD «75 o 52 «5
12 3 ™M .15 <00 el
SD . .00 .31
13 1 M .Eg* .05 «10
SD___.00 22 o 31
146 1b ™ <10 <10 <10
SD .45 45 31

8piscriminative stimuli for approach.

bDlscrlminative stimull for avoidance.
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groups. Here too, since nelther of the Fs for the main
effects of Response Slde or Discriminative Stimull were
significant, these categorles were collapsed for the
analysis of the relationshlp between pregeneralization
response strength and the form of avoldance generallzation

gradients (see Table 16 in Appendix).

As can be seen in Figure 12, where differences do
occur among groups, the Avoldance-P group made more
avoidance responses than either the Approach-P or
Fquivalent groups, with the Approach-P group making the
fewest. There 1s a consistent difference between the
avoidance responses of the Approach-P and Avoidance-P group,
starting at the discriminative stimuli for avoidance to
those test stimuli five units removed in the dlrection of
the discriminative stimull for approach. The Egulvalent
group initially, at the discriminative stimuli for
avoidance, makes more avoldance responses than the
Avoldance-P groups however, at the generalization stimulil
three and four units removed, the Equivalent group makes

less avolidance responses than elther the Avoldance-~P or

“Plm




Pigure 12 Avoidance generalization responses:

three cholice data
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Approach-P group. Table 17 contains the means of the
three cholce avoldance responses for the Approach-P,
Avoidance~P, and Fquivalent groups. The differences
observed in both Flgure 12 and Table 17 are not
statistically significant (see Table 16 in Appendix),

Between groups comparisons of slopes and criterla

for the three cholce aggroaoh generalization gradientse.
In order to interpret differences in the three cholce

generalization gradlients, wlth reference to the
distribution of responses, a detalled analysis involving
the investigation of slope and criterion was utilized
(for specific detalls concerning the method of analysils
gsee Part I of the Results section). EFEach of the major
groups was subdivided into those subjects that had line
log 1.10 mm and those that had line log 1.54 mm as the
discriminative stimulus for avoidance. Flgure 13 (group
data) represents the three cholce approach gradients for
those subjects that had line log 1.10 mm as the

discriminative stimulus for avoldance. As can be
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TABLE 17
Mean Number of Three Cholce Avoidance Generalization

Responses to Six Presentations of Each of the 14

Stimuli
Stimulil Approach=pP Avolidance=p EqQuivalent
18 14a M 3.75 4,85 4,80
SD_ 2.02 %;29 1.77
G
S > . o
3 M .60 -23 ?.15
SD 1.2 1. .
4 11 M 1. é?gs ‘If%g
_SD 1.54 1.47 1.0
5 10 M 1.25 1.55 9
SD 1.48 1.64 1.%2
[3 M <30 e95 <45
SD « 66 1.0 1.00
7 M «70 3 30
SD «92 32 .66
83 7 M .30 <25 «15
- & .72 .55 X"
9 6 M . «10 0
— SD .22 1%3 «22
10 5 M . «05 «00
SD +00 22 «00
17 T M <00 "~ 00 <05
— _SD +00 00 22
12 3 M <05 <05 <00
SD «22 22 « 00
13 2 M <00 <00 <00
SD «00 «00 «00
146 1b M <00 <00 <05
SD «00 «00 22

8pigeriminative stimull for avoidance.

@piscriminative stimull for approach.



Filgure 13 Approach generallzation gradlents: three
choice (Line log 1.10 mm is SD for

avoidance).



OF RESPONSES

PROPORTION:

1.0~

94

AVOID—-P ’

71

.6

.54

- —

APPROACH—P EQUIVALENT

.34 ¢

12

o1

Y Y T ) Y T A )

T ¥
100, 1.04- 108 122 1,26 1.29 1.33°1.35.1.38 1,47 145 148 151 1 54
D
LINE LENGTH (LOG MM) §

«78=



observed, the criterion of the Approach=-P group occurs

at a point in the stimulus continuum that is further removed
from the discriminative stimulus for approach (line log 1.54
mm) than are the criterlia of the Avoidance-P and Equivalent
graups. Contrasted to the Avoidance-P and Equlvalent groups,
the criterion of the Approach-~P group. i1s shifted more in
the direction of the discriminative stimulus for avoldance
(1ine log 1.10 mm). Table 18 contains the mean slope and
criterion of each of the three groups. Neilther the differ-
ences in slopes nor criteria was statistically significant

(see Tables 19 and 20 in the Appendix).

Figure 14 (group data) represents the three choice
approach gradients for those subjects that had line log 1.54
nm as the discriminative stimulus for avoldance. As can be
observed, there are few differences in criterla among the
three groups, and the differences are small. Table 21
contains the mean slope and criterion for each of the three
groups. Nelther the differences in slopes nor criteria 1is

statistically significant (see Tables 22 and 23 in Appendix).
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TABLE 18
Mean Slope and Criterion for Three Cholce Approach

Responses (Line 1 is gD fror Avoidance)

Group Slope Criterion
Approach~P 30.6 8 1.35
Avoldance~pP 233 1.51
Fquivalent 32.9 1.49

8gxpressed in z-score units per log mm.



Figure 14 Approach generalization gradients: three
cholce (Line log 1.54 mm is sP for

avoidance).
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TABLE 21
Mean Slope and Criterion for Three Cholce Approach

Responses (Line 14 is SP for Avoidance)

Group Slope Criterion
Approach-P 21.7% 1.18
Avoldance-p 24,5 1.18
Equivalent 26.0 1.20

8Expressed in units of 2-score per log mm.
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Between groups comparisons of slopes and criterla for the

three cholce avoidance generallzation gradients. Flgure 15

(group data) represents the three choice avoldance gradients
for those subjects that had line log 1.10 mm as the
discriminative stimulus for avoidance. Table 24 contains the
mean slope and oriterion for each of the three groups.
Nelither the differences 1n slopes nor criterla was -

statistically significant (see Tables 25 and 26 in Appendix).

Figure 16 (group data) represents the three choice
avoldance gradients for those subjects that had line log 1.54
mm as the discriminative stimulus for avoidance. Table 27
contains the mean slope and criterion for each of the three
groups. Neilther the differences in slopes nor criteria

was statistically significant (see Tables 28 and 29 in

Appendix).
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Figure 15 Avoldance generalization gradlents: three
cholce (Line log 1.10 mm is sP for

avoidance).




OF RESPONSES

PROPORTION

1,04

7

54

EQUIVALENT

—

A
110

\J
1.14

¥
1,22

1.26 1.29 1.33135 1.38 141

LI NE

LENGTH: (LOG M M)

-84=

1,45 148

L5

1,54
sD




TABLE 24
Mean Slope and Criterion for Three Cholce Avoidance

Responses (Line 1 is sP for Avoidance)

Group Slope Criterion
Approach-P 19.02 1.02
Avoldance-~P 275 1.19
Bquivalent 24.0 1.14

8pxpressed in units of Z=~score per log mm.




Figure 16 Avoidance generalizatlion gradients: three
choice (Line log 1.54 mm is SP for

avoidance).
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TABLE 27

Mean Slope and Criterlion for Three Choice Avoidance

D

Responses (Line 14 is S” for Avoidance)

—————m r— —

———Ae

|

|

Group Slope Criterion
Approach-P 30.9% 1.49
Avoldance~P 23.0 1.46
Equivalent 28.6 1.48

8Expressed in units of z-score per log mm.
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Within groups comparigons of three cholce approach
and avoldance generalization responses. Flgure 17

represents the three cholce approach and avoldance

generalization gradients of the Approach=P group.
Consistently more approach responses were made to the
renge of stimull located within five unilts from the
discriminative stimull for approach than were avoldance
responses to the range of stimull located within flve
units from the discriminative stimull for avoldance.

Very few approach or avoldance responses were emltted to
the middle range of stimuli. As can be seen in Table 30,
the differences in number was statistically significant
beyond the .05 level of confidence, and the differences in
distribution of responses was slgnificant beyond the .01

level of confidence.
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Figure 17 Approach~-P group: approach and avoldance

gradients - three cholce data.
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TABLE 30
Approach-P Group: Within Group Analysis of Variance of

the Three Cholice Approach and Avoldance Generalization

Gradients

Source dar M3 F
Response Type (A)2 1 13.00 5.48%
Error (a) 38 2.37
Test Stimuli (B) 13 100.69 103.80%#%
Response Type x Stimull 13 223 2e30%%
Error (b) Lok 097

Total 559

8ppproach or avoidance responses.

#p<.05
#%p<, 01
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Mgure 18 represents the three oholce approach and
avoldance generalization gradients of the Avoldance-pP
group. The Avoldance-P group made more avoldance
responses than approach responses (cfe. Approach-P group).
As many approach responses were made to the discriminative
stimull for approach and the test stimuli two units
removed as were avoldance responses to the discriminative
stimull for avoldance and the test stimull two units
removed. The major differences in proportion of approach
and avoldance responses occurred to the range of test
stimuli three to five units removed from both the
discriminative stimuli for approach and avoidance. The

differences are not statistically significant (see Table
31).

Figure 19 contalns the three cholce approach and
avoldance generallzatlon responses of the Equivalent
group. There are no consistent differences between

the gradlents (see Table 32).




Figure 18 Avoldance~P group: approach and avoldance

gradients --= three cholce data.
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TABLE 31

Avoidance~P Group: Within Group Analysis of Varlilance of

the Three Cholce Approach and Avoldance Generalization

Gradients

Source af MS F
Response Type (A)2 1 4,00 2.23
Error (a) 38 1.79
Test Stimuli (B) 13 122.00 150.62%%
Response Type x Stimuli 13 «86 1.06
Error (b) 494 «81

Total 559

aApproach or avoidance responses.

"'*p{o 01




Flgure 19 Faulvalent group: approach and avoidance

gradients == three cholce data.
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TABLE 32
Equivalent Group: Within Group Analysis of Variance of
the Three Choice Approach and Avoldance Generalization

Gradients

]

Source ar MS F
Response Type (A)a 1 1.00 31
Error (a) 38 3.18
Test Stimulil (B) 13 114046 1270 184%
Response Type x Stimuli 13 U6 51
Error (b) Lok «90

Total 559

aApproach or avoildance responses.

**p(o o1



Figure 20 contalns the generallzation gradients that were
formed by collapsing the Approach-P, Avoldance-P, and Equlvalent
groups. Qverall. there 18 a slight tendency to make more
approach than avoldance responses (similar to the two choice

Combined group)i this finding is not statistically significant
(€1, 13dr).

For ease of presentation, a summary of the comparisons of
the approach and avoldance gradients within the Approach-P,
Avoldance~P, Fquivalent, and Combined groups appears in Flgure
21. As can be observed, although the differences are not
statistically significant, the form of the gradlents 1is
relatively consistent with the subject's pregeneralization

response tendencies (group allocation).




Figure 20 Combined Approach-P, Avoidance-P and
Fauivalent groups: three choloe data.
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Figure 21

Summary Figure. Approach=P, Avoldance-p,
Equivalent and Combined groups: approach
and avoldance gradients = three cholce

datae.
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Discussion

The results of thils study demonstrate that for human
subjects, approach and avoildance generalization gradients
are significantly affected by sublect?!s pregeneralization
response strengths to the original discriminative stimulil
for approach and avoldance. Three ways of comparing
generalization gradlents were utilized: comparisons of
the number of responses to each of the stimull made by
subjects, the slopes of these response frequencles, and
the criterion used by subjects to make Judgments,

These analyses were applled to the two and three choice
aspects of the test situation. For these strategles, it
has been shown that the generalization response tendenciles
of subjects, designated as predominantly approach or
avoldance, are directly related to the relative trends of
approach and avoldance generalization gradlents, and in

most instances the analyses reach statistical significance.




It appears from these data, that two separate
conclusions can be drawn relevant to the lssue of
approach-avoldance gradients. To begin with, pregenerali-
zation response strengths of approach and avoildance cannot
be ignored in generallization testing; they are significant
contributing variables that may reflect prior specific
training, or inherent individual differences. To ignore
this aspect of the organism's functioning would be a
serious breach of research vigor. To simply assume "all
other things equal” in this research area because of the
experimental nalvete of the subjects 1s too short sighted,
and may account for many of the apparent discrepancies

reported in the literature.

The second conclusion regarding this study relates
to a much broader research question =-- the generality of
research findings. All too often specific research
findings are f'over sold;!" a replication of the original
test 18 not carried out, nor are the situational or test

organism?'s limitations studied. Our results can be
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brought to bear on these lssues. The real implications
of research findings are signlificantly lncreased when

their theoretical limits are explicitly dealt with.

How general are concepts such as approach and
avoidance? Can one equate approach for money reward
with approach for food reward; or are there qualitative
differences such as differences in stimulus control, or
the role of internal versus external cues, that make
comparisons impossible. Can an experimental study where
approach and avoldance are defined in terms of f*earning
or avolding a loss of money,! be employed to explore
experimental situatlions where approach and avoldance have
been concerned with M"acquiring food and avoiding shock?!
In general, experimental data are evaluated in terms of
(1) the reliability of findings and (2) the generality of
findings and conclusions. A baslc research axiom 1s that
experimentation that is done in order to test the
reliabllity of established findings should be performed

in experimental environments as close to the orlginal as

=101~




possible in order to replicate the original study. With
this in mind, a true test of Miller's findings wlth
respect to generalization gradlients of approach and
avoldance should be done with harnessed rats in an
approach (food-reward) - avoldance (shock-punishment)
runway situation. Research, however, that 1s carried out
in order to test the generallty of flndings and conclusions,
or to investigate new varlables within past observations,
by definition, allows us to explore novel test situations.
Only in this manner can the llmits of generality be tested.
Some alternative reasons for not replicating original
designs are economy, practicality and personal interests,
but these are not relevant. Thls study in no way tests
the gpecific findings of Miller, Hoffman and Fleshler,
Wipf, or Hearst, but does offer new alternative
interpretations and explanations for some of the apparent
incongistencles in theilr findings. The dlfferences in
approach and avoldance generallzation gradlents they found
may reflect the pregenerallzation response strength biases
of thelr subjects toward the original approach and

avoldance stimull.
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A methodologlcal issue was eXxemplifled in the
statistical analysis of this study which was done in two
parts; Part I was concerned with the generalization
gradients generated by taking into account a combination
of spontaneous and forced generallzation responses =
two cholce situation, while Part II, dealt with the
gradients that were produced by consldering only the
spontaneous generallization responses --— three cholce
situation. This separation was prompted in part by the
theoretical lssues that revolve about a "two versus
three choice' response category situation; and in part,
by the theoretlical issues that revolve about the
definition of stimulus generalization. In the fleld of
psychophysics, the problem of two category lnstructlions
such as Y“greater! or '"less! versus three category instruc-
tions which include a "doubtful!" category has long been
recognized as an lssue that has attracted much
controversey. The middle category in the three category

instructions is directly related to the response blases
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of the subject; the size of the interval of uncertainty
¥is very dependent upon O's willingness or unwillingness
to give 'doubtful judgments'" (Guilford, 1954, p.138).
In our three cholce situation, the factor that affects
the subject!s use of the middle category, and
consequently his spontaneous approach and avoldance
responses, 1s the subject'!s pregeneralization response
tendency, or more specificelly, hls motlvation which is

a function of stimulus consequences.

With regard to the two cholce situation, Warner
Brown has demonstrated that when subjects are forced to
guess, by eliminating the doubtful category, more right
than wrong Judgments are glven (Guilford, 1954).

Although there are no right or wrong responses 1ln a
generalization test, one can hypothesize that glven two
discriminative stimuli and a generallzatlion continuum of
12 equally spaced stimull between them; by chance,
subjects should distribute thelr responses symmetrically,

with stimuli 2-7 responded to as belng more like
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discriminative stimulus 1, and stimull 8-13, as
discriminative stimulus 14. This, however, 1s not what
we found. The two cholice generallzation gradients were
more asymmetrical and reflected response biases of the
subjects more than the three cholce generalization
gradients. By using both two and three cholice response
situations, the problems that are centered about these
are explicitly examined and our findings can be applied
to other studles where elther of these methods was used.
Also, had Jjust the three cholce response methodology been
utilized in this study, the magnitude of the effect of
pregeneralization response strength on generalization

gradlents would have been greatly reduced.

In addition, the two types of test demands enable
us to explore some of the lsgsues that abound in defining
and interpreting stimulus generalization. Interpretations

have been postulated which conslider generallzatlon only as
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en empirical phenomenon: 'a subject exhibits generaliza-
tion if, after he has learned to respond to a conditioned
stimulus (CS), he reacts in an Jldentical or similar way
to a non-conditioned (generalized) stimulus (GS), even in
the absence of specific training to the GSY (Brown, 1965).
Another position, supported by lashley and Wade, 1s that
of a fallure of discrimination hypothesis: "!Stimulus
generalization! is generalizatlon only in the sense of
failure to note distinguishing characterlistliecs of the
stimulus or to assoclate them with the condltiloned
reaction. A definite attribute of the stimulus is
tabstracted! and forms the basis of reaction; other
attributes are either not sensed at all or are
disregarded" (1946, p. 81). Razran (1949) postulates a
two factor theory of generalization: (1) pseudo-
generalization and (2) true generalization. Pseudo-
generalization refers to the organism's fallure to
discriminate among the test stimull that are presented

during generalization testing. True generallzation
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consists of an abllity of the organism to generalize
absolute characteristics of the stimulli. Although

Guttman and Kalish are interested in trylng to combine

the "empirical phenomena of generallzation! and the
Yhypotheses about generalization,!" currently the

dichotomies between empirical and theoretical conslderations

of generalization are still predominant (Mostofsky, 1965).

Had we used only a three cholce response situation,
the interpretation of differences between gradients would
have to reflect both Herrors in discrimination' models
(Subjects were instructed to respond only to the two
original discriminative stimulil for approach and
avoidance) as well as "response emphasis® models. The
probabllity of a f'stimulus emphasis® model contributing
to the interpretation of gradient differences 1s slight
since the generalization stimuli were discriminable,

psychologically equally spaced, and counterbalanced for
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all groups. By invoking a two cholce response situation,
we lessen the probabllity of "errors ln discrimination'
being a significant factor since subjects are forced to
respond even though they have discrimlinated basic
differences among the stimull. If the response situation
reflects only the qualitles of the conditlioned response
whioch 18 greatly influenced by response consequences, and
not errors in discrimination, then we would expect the
influence of pregeneralization response tendencies to be
most prevalent in the two cholce gradlents. Thils hypoth-
esis was supported since statlstically the two choice
generallization gradlents were more affected by pre-
generallization response tendencies than the three cholce

gradlents.

In the two cholce sltuation, response strength
differences were statistically significant factors related
to the forms of the approach and avoldance generalization
gradients. In thls sltuatlon, every stimulus has to be
Judged by. the subject as eilther the same as, or as nmore

similar to the orlginal approach or avoldance stimulus.
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Subjects in the Approach~P group identified more test
stimull as either belng, or belng more llke the orlginal
approach stimulus, than eilther the Avoldance-P or
Equivalent groups. Subjects in the Avoldance~P group
identified more test stimull as being, or being more like
the original avoidance stimulus. These findings reflect
the basic loglc of subject selectlon. Subjects in the
Approach=P group demonstrated prior to generallization
testing, a relative partiality for approach responding

as measured in response latency differences. Among groups,
the two cholce approach gradients differed in both the
number and distribution of responses with the Approach-P
group making more approach responses than elther the
Avoildance~P or Equivalent groups; and the Avoldance-P group
making the fewest. Also, for the Approach~-P group, the
criterion for making approach or avoldance responses was
located at a point in the stimulus continuum closer to the
discriminative stimuli for avoldance than the criterla of

either the Avoidance-P or Hquivalent groups.
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In our study, 1t may be assumed == though no dlrect
evidence is avallable == that subjects in the Approach-p
group have a higher motivational level (as measured in terms
of response speed) towards approach responses, and avoldance
responses. Bersh, Notterman and Schoenfeld (Kimble, 1961)
demonstrated that for human subjects, when various intenslties
of shock were used, increased shock broadened generalization
gradients (see also Rosenbaum, 1953). Jenkins, Pascal, and
Walker (1958) demonstrated the same phenomenon for pigeons

by varying food deprivation.

Applying the Hoffmen and Fleshler (1963) method of
gradlent analysis to our data, 1t appears that within the
Approach-P group, for the two cholce data, the avoldance
gradient is steeper than the approach gradient . This finding
is in agreement with the findings of Miller (1959), Hoffman
and Fleshler (1963), and Wipf (1964). However, our multi-
faceted analysis of the distribution of responses (using a

slope and criterion analysis) makes direct comparisons
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difficult. Our detalled approach to the analyslis of
gradlients revealed that the real differences between
gradlents are criterion, not slope, differences.

According to Miller (1959), the differences between
gradlents are baslcally due to qualltatively dlfferent
factors underlyling approach and avoildance behavior;
external cues are involved in the learning of avoldance
responses and internal cues are responsible for approach
responses. However, the same explanatlions that he
advanced for his findings are not relevant here. 1In our
experimental situatlion, both approach and avoldance behav-
lors are dependent upon sltuational cues; no internal
drives or cues are hypothesized for the approach responses,
——and if they were to be postulated, they could Jjust as
easily be asserted for elther or both the approach and
avoldance responses. Our findings do not seem to reflect
inherent differences between these two phenomena, but
rather quantitative differences. More specifically, the
major factor is the difference in the inltlal response
tendency to the original stimuli that produce approach

and avoidance.
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Our findings of a "ateeper! avoldance gradlent are
contradictory to the findings of Hearst (1960, 1962,
1965). 'The differences Hearst found may reflect
differences in resistance to extinction between non-
discriminated avoldance and discriminated approach. Our
study controls for this variable by using both discrim-
inated avolidance and approach sltuations which should
have comparatively the same extinction rates. Had Hearst
used a concurrent mixed schedule with response strength
controlled, the differences between gradlents that he
reported might not have occurred. However, within the
Avoldance=-P group, the two choice approach gradient appeared
to be fgteeper! than the avoldance gradient. For this group,
the findings are contradictory to Miller'!s predictions.
Miller (1959) however, did foresee a situation where the
approach gradient would be steeper than the avoidance
gradient. Hls reasoning was based on differences in the
type of cues involved in each of the training situatilons,
internal versus external cues. Our findings are
independent of cue differences, and can be explained most

parsimoniously in terms of pregeneralization response
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tendencies. The Fqulvalent group serves as an additional
control. If differences in approach and avoidance
generalization gradlents are functions of inherent
differences between these two processes (other than
response strength differences), it would be expected that
the differences would appear in the generalization
gradients of the Fquivalent group. 8o, the observation
that within this group in the two cholce situation, there
are no significant differences elther between number or
distribution of responses, lends support to the basic
premise that the form of the gradients 1s a function of
the pregeneralization response tendencies of approach and

avoildance.

The application of risk taking theory to the findings
of differences 1in generallzation gradlents of approach and

avoldance provides a new perspective. It seems to be a

very fruiltful way in which to describe some of the findings

in this area. Risk taking generally 1s applied to

situations in which there i1s a desirable goal and a lack
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of certalnty that 1t can be attailned. In our experimental
situation, the goal is to earn money. The fact that there
are ways to lose as well as earn money makes the subject
uncertain as to whether his goal will be attalned.
According to risk tgklng theory, a person formulates a
subjective value, or expected utility about relnforcements,
and these, in turn, account for subjective distortions of
objective probabillity. According to Kogan and Wallach,
Wthe SFU (subjective expected utility) position essentially
states that an individual in a decision situation evaluates
probabilities and payoffs, and then rationally selects the
alternatives that maximizes something of wvalue to him®
(1967, pe 119)s In our study, our subjects may be demonstrating
individual differences in expected utillity when they
display relative differences in response latency te the
approach and avoidance stimuli. For example, some when
faced with a decision between an "approach +5¢% and an
tavoidance -5¢% response demonstrate greater response
tendencles toward the former, and some toward the latter

alternative. According to decision making processes, a
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rational declsion maker chooses an act whose expected
utility is the greatest (Edwards, Lindman, and Phillips,
1965). The Approach~P group maximizes approach
generalization responses; the Avoldance-P group

maximizes avoldance generallzation responses. When
response strength categories are combined, we found a
greater number of approach than avoldance responses
(though this difference 1s not statlistlically significant).
This 1s in agreement with the observatlon that when a
chaence situation exists, such that actual probabilitles
of occurrence are the same for both outcomes of negative
and positive value, outcomes of positive value are

judged to be more probable than outcomes of negatlive value
(Crandall, Solomon, and Kellaway, 1955; Irwin, 1953; and
Marks, 1951).

Kogan and Wallach (1964) have demonstrated that

prior gains and losses (either real or 1imaglnary) affect

subsequent decisions. Thls l1s supported by our study,
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speclifically the finding that some subjects modifled thelr
style of responding to the approach and avoidance stimuli
from Part II to Part III of the study. These changes reflected

the subject!s perception of whether he was "ahead, behind, or

even, " financially.

The results of our investigation strongly suggest that
further research in the area of approach and avoldance
generalization gradlents should take into account the initial
response biases the subjects bring to, or learn, in the
experimental situation, the nature of the response tasks, and
the measurements used to analyze generalization gradlents.
Anyone of these three variables might have significant effects
on the form of generalizatlion gradients, and these factors could

account form many of the apparent dlscrepancies found in the

literature.

-116~-



Summary

This investigatlion was concerned with generalization
gradients of approach and avoidance in human subjects, and
dealt with one factor that may have accounted for
discrepancies reported in the human and infrahuman literature:

the relative strengths of the pregeneralization response

tendencies of approach and avoidance. Thils study examined
whether differences in value of relnforcements affected the

height and slope of approach and avoldance gradients.

College students were exposed to a complex four part
disjunctive reaction time situation. The dependent variable
used to measure response strength was latency; responding
which was followed by monetary gain constltuted our approach
situation, responding which could avert or cancel a

monetary loss constituted our avoldance situation. The

discriminative stimull for approach and avoidance were lines

of different lengths.

Sixty subjects were assigned to one of three major

groups, a posteriori, based on relative differences 1in

response latencles to approach and avoidance stimull before
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generalization testing. The three groups were named
Approach-Predominant, Avoidance-Predominant, and
Fguivalent. For subjects in the Approach«P group, approach
pregeneralization response strength was relatively greater
than avoldance pregeneralization response strength
(latencies to the approach stimulus were relatively
shorter): the reverse was true for the Avoldance=P group.
In the Equlvalent group nelther the approach nor avoldance

response strength was predominant.

During generalization testing, two types of responding
were available to subjects: (1) spontaneous generalization
responses == on presentation of a test stimulus (generalizate-
ion stimuli were lines of different lengths, intermediate to
the approach and avoidance lines), subjects could make an
approach or avoldance response, or nelther and (2) forced
generalization responses == if a subject did not make a
response when a stimulus was presented, he was instructed
by the experimenter to make a choice between the two
alternatives: approach or avoldance responses. Stimulus

generalization gradients were analyzed with respect to the
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number of responses made by subjects to each of the stimuli,
the slopes of the gradients, and the criterion used by

subjects in making their judgments.

The results of our study strongly suggest that further
research in the area of approach and avoidance generalltation
gradients should take into account the initial response
biases the subject brings to, or learns, in the experimental
situation, the nature of the response tasks, and the
measurements used to analyze generallzation gradients. Anyone
of these three varlables might have significant effects on
the form of generalization gradients, and these factors
could account for many of the apparent discrepancies found in

the literature.
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TABLE 6
Between Groups Analysls of Variance of the Slope of the
Two Cholce Avoldance Generalization Responses (Line 1

is SD for Avoldance)

Source aft MS F
Groups (4)2 2 704 <07
Response Side (B) 1 987.1 «96
Groups x Side (A X B) 2 1080.0 1.05
Within Treatments 2h4 1031.2

Total 29

@appproach-P, Avoidance-P, or Equivalent Groups.

bLeft or right side for avoldance responses.
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TABLE 9
Between Groups Analyslis of Variance of the Slope of the
Two Choloe Avoldance Generalization Responses (Line 14

15 8D for Avoldance)

Source af MS F
Groups (A)2 2 63.8 0.11
Response Side (B)b 1 9947 0.17
Groups x Side (A X B) 2 1680.8 2.92
Within Treatments 24 5755

Total 29

aApproach--P. Avoidance-~P, or Equivalent Groups.

leght or left side for avoldance responses.
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TABLE 10
Between Groups Analysis of Varlance of the Criterion of
the Two Cholce Avoldance Generalization Responses (Line 1

1s s for Avoidance)

Source arf MS F
Groups (A)® 2 «0052 2.36
Response Slde ()P 1 «0016 73
Groups X Side (A X B) 2 .0012 55
Within Treatments 24 .0022

Total 29

8Approach~P, Avoldance-P, or Bquivalent Groups.

bRight or left side for avoldance responses.
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TABLE 14
Between Groups Analysis of Varliance of Three Cholce

Approach Generalization Responses

——

t—— oo st
——— ——

Source ar MS F
Groups?2 2 42,50 1.10
Response SideP 1 38.00 <99
Discriminative Stimuli® 1 6.00 o16
Groups x Side 2 49.00 1.27
Groups x S° 2 90. 50 2.35
side x sP 1 2.00 .05
Groups x Side x sP 2 15.50 40
Within Treatments 48 38.52

Total 59

aApproach-P. Avoidance-P, or Equivalent groups.
bLeft or right side for avoidance responses.

°Discr1m1nat1ve stimulus 1 or 14 for avoldance.
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TABLE 16
Between Groups Analysls of Varlance of Three Cholce

Avoldance Generallzation Responses

Source ar MS F
Groups® 2 71.50 2.57
Response Sidel 1 96400 3.45
Discriminative Stimuli® 1 17.00 61
Groups x Slde 2 50.00 1.80
Groups x 8V 2 33450 1.20
side x sP 1 25,00 90
Groups x Side x SP 2 29. 50 1.06
Within Treatments 48 27.81

Total 59

8approach-P, Avoidance-P, or Fquivalent groups.
bLeft or right side for avoidance responses.

Cpiscriminative Stimulus 1 or 14 for avoldance response.
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TABLE 19
Between Groups Analysis of Varlance of the Slope of the
Three Cholce Approach Generalization Responses (Line 1

is sP for Avoideance)

_Source ar MS _F
Groups (A)%2 2 252.6 «75
Response Side (B)P 1 2.2 .01
Groups x Side (A X B) 2 625.8 1.87
Within Treatments 24 334.9

Total 29

8ppproach-P, Avoidance-P, or Hjuivalent groups.

bRight or left silde for avoldance responses.
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TABLE 20
Between Groups Analyslis of Variance of the Criterion of

the Three Cholce Approach Generalizatlion Responses

D

(Line 1 is S for Avoidance)

Source arf MS F
Groups (A)2 2 . 0406 2.92
Response Side (B)P 1 .0223 1.60
Groups x Side (A X B) 2 « 0076 e55
Within Treatments 24 «0139

Total 29

8Approach-P, Avoldance-P, or Hquivalent groups.

bLeft or right side for avoidance responses.
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TABLE 22
Between Groups Analysis of the Slope of the Three

Cholce Approach Generalization Responses (line 14

is SD for Avoidance)
source af MS F
Groups (A)2 2 47.4 25
Response Side (B)b 1 20.8 .11
Groups X Side (A X B) 2 376.0 1.96
Within Treatments 24 192.1
Total 29

8ppproach-P, Avoidance-P, or Equivalent groups.

bRight or left side for avoldance responses.
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TABLE 23
Between Groups Analysis of Varlance of the Criterion of
the Three Cholce Approach Generalization Responses

(Line 14 is sD for Avoidance)

Source ar MS F
Groups (A)2 2 «055 647
Response Side (B)b 1 <064 752
Groups X Side (A X B) 2 «051 « 600
Within Treatments 24 .085

Total 29

8Approach-P, Avoldance-P, or Equivalent groups.

bBlght or left side for avoidance responses.
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TABLE 25
Between Groups Analysis of Variance of the Slope of the
Three Cholce Avoldance Generalizatlion Responses (line 1

is SD for Avoidance)

Source arf MS F
Groups (4)% 2 184.6 e62
Response Side (B)P 1 883.2  2.98
Groups x Side (A X B) 2 71.6 24
Within Treatments 24 296.3

Total 29

aApproach-P. Avoidance=~P, or Equlivalent groups.

bRight or left side for avoidance respones.
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TABLE 26
Between Groups Analysis of Variance of the Criterion of

the Three Cholce Avoldance Generalizatlon Responses

(Line 1 is 8D for Avoidance)

Source ar MS F
Groups (A)® 2 « 0765 2.38
Response Side (B)P 1 <0746 2,32
Groups x Side (A X B) 2 . 0848 2.64
Within Treatments 24 «0321

Total 29

appproach-P, Avoidance-P, or Equivalent groups.

leght or left slde for avoidance responses.
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TABLE 28
Between Groups Analysls of Variance of the Slope of the
Three Cholce Avoldance Generalization Responses (Line 14

is SD for Avoidance)

Source ar MS F
Groups (A)® 2 1735 e 94
Response Side (B)P 1 479.4 2,61
Groups x Slde (A X B) 2 123.4 e 67
Within Treatments 24 183.7

Total 29

aApproach--P. Avoldance=-P, or Equlvalent groups.

bRight or left side for avoidance responses.
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TABLE 29
Between Groups Analyslis of Varlance of the Criterion of

the Three Cholce Avoldance Generalization Responses

D

(Line 14is S“ for Avoidance)

Source L §3 MS F
Groups (4)2 2 1.39 .96
Response Side (B)P 1 1.36 <93
Groups x Side (A X B) 2 1.47 1.01
Within Treatments 24 1.45

Total 29

8ppproach-P, Avoidance-P, or Hquivalent groups.

bRight or left side for avoldance responses.
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