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Human Ss were given avoidance training employing ablast of pressurized air directly 
behind the ear as the aversive stimulus, a button depression as the avoidance response, 
and a light as the warning signal. The contents of four sets of instructions were varied 
with regard to the "information about the study." Better avoidance performance was 
obtained for the more informed conditions. The use of an escape contingency was not 
critical to response acquisition. Resistance to extinction appeared quite strong, and the 
suddenness of conditioning resembled all-or-none learning_ 

Avoidance conditioning with animals has 
received considerable empirical and 
theoretical attention (cf. Beecroft, 1967; 
Bolles, 1970; Herrnstein, 1969). While 
there is also clinical and theoretical interest 
in human avoidance behavior (Eysenck & 
Rachman, 1965;Ullmann&Krasner, 1969; 
Wolpe & Lazarus, 1966), only a few 
systematic studies have been conducted 
(e.g_, Turner & Solomon, 1962). This 
deficiency may in part be due to the lack 
of a suitable research technique for the 
study of avoidance conditioning in 
humans. One purpose of the present report 
was to describe such a technique, which 
employs as the aversive stimulus ablast of 
pressurized air to the mastoid process 
behind the ear. In the present study, the 
level of instructions required for efficient 
conditioning and the usefulness of an 
escape contingency were investigated. 
Extinction behavior was also assessed, 

It was assumed that the effectiveness of 
the avoidance-conditioning technique 
would vary as a function of the amount of 
information given in the instructions prior 
to the experiment. Both S tone (1961) and 
Turner & Solomon (1962) have failed to 
show differences in avoidance behavior 
between two sets of instructions. These 
failures may have resulted from relatively 
small differences in overall information 
between the instructions used. 
~ "nsequen tly, a wider range of 
information was employed in the present 
investigation. 

A second contingency manipulated in 
the present study was whether or not S 
could escape the air blast after having 
failed to make aRa. If S failed to make a 
Ra in the avoidance-escape (AE) condition, 
a button depression could terminate the air 
blast after its onset. The Ss in the 
avoidance-only (AO) condition could not 
terminate the air blast after having failed to 
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make aRa. The results of animal research 
comparing AE with AO conditions have 
been equivocal. However, theoretical 
analysis of these varied results has been 
offered by Bolles (1970). 

In the present experiment, four sets of 
instructions, which varied the amount of 
information given the S, were factorially 
combined with the AE vs AO variable. 

SUBJECTS 
The Ss were 64 students selected from 

an introductory psychology course at the 
University of South Dakota. 

APPARATUS 
The apparatus consisted of a response 

button; a dental chair with adjustable arms, 
seat, back, and head rest; an air-delivery 
system; a white light; and switching and 
timing circuitry. The spring-loaded circular 
response button was mounted on the end 
of a cylindrical hand grip which was 1 Yz in. 
in diam and 4 in. long. In its normal 
position the button protruded Yz in. from 
the end of the hand grip. The hand grip 
was placed on the right arm of the chair 
but could be picked up and held by S in 
the right hand. 

The air-delivery system consisted of a 
Yz-hp single-stage electric compressor, a 
40-ft length of rubber hose, a valve capable 
of delivering pressures from 5 to 110 psi, a 
pressure regulator guage, a solen oid valve, 
and a 1/8-in. metal nozzle. A 7YZ-W white 
light, which served as the signal, was 
mounted on a wall, 6 ft in front of S's 
head. 

The circuitry necessary for stimulus 
presentations, timing of intervals, and 
recording response latency was provided by 
relay switches, Hunter Decade interval 
timers, and a Hunter KlocKounter. The 
timers and associated circuitry were used 
to program the series of trials and to 
control signal, air blast, interstimulus 
interval (ISI), and intertrial interval (ITI). 
The circuit was wired· so that Ss were 
prevented from avoiding or escaping the air 
blast by continuously holding down the 
response button. Additional equipment 

included an earplug, two ace bandages, and 
a mirror. 

PROCEDURE 
The 5s were ushered into an 

experimental room and told by E to sit in 
the dental chair. After the chair was 
adjusted so that 5 was seated comfortably, 
5 was handed a typewritten card of 
instructions and asked to read it. When S 
returned the instruction card and placed 
the earplug in his right ear, E securely tied 
one ace bandage around S's forehead and 
the other around his midsection. The end 
of the air nozzle was positioned 7:\ in. from 
the mastoid portion of the temporal bone 
behind S's right pinna. The air nozzle was 
directed so that it formed a 45-deg angle 
with the side of S's head. The point of 
impact of the air was on the mastoid bone, 
midway between the upper and lower 
edges of the pinna and Yz in. behind the 
crevice separating the bone and pinria. The 
Ethen went behind a partition to a desk, 
where the mirror and timing equipment 
were located. The mirror was positioned so 
that E could observe S throughout the 
experiment. 

Eight Ss (four male and four female) 
were randornly assigned to each of eight 
cells of a 4 by 2 factorial design in which 
four sets of instructions varying on a 
continuum from "least to most complete 
information" were made orthogonal to two 
response contingencies. The least-complete 
set of instructions (Set 1) read as folIows: 
"Read these instructions carefully. I am 
not allowed to give you any additional 
information, so please do not ask me any 
questions. Place the earplug located on the 
arm of the chair in your right ear and rest 
your head in the head rest. (There is a way 
for you to control what happens to you 
during the experiment.) When you have 
fmished reading these instructions, return 
this card to the experimenter. The 
experimenter will then attach astrap 
around your head and one around your 
chest. Keep your head in the same position 
throughout the course of the experiment." 

The three remaining sets of instructions 
were identical to Set 1, except the sentence 
contained in parentheses was deleted and 
other sentences were inserted. In Set 2 the 
sentence inserted was: "Pick up the silver 
hand grip and hold it in your right hand." 
The sentences inserted in Set 3 were: "Pick 
up the silver grip and hold it in your righ t 
hand. You are permitted to press the 
button on the grip during the experiment." 
In Set 4 the sentences inserted were: 
"F rom time to time du ring the course of 
the experiment, you will receive ablast of 
pressurized air behind your right ear. The 
blast of air will always be preceded by the 
onset of the white light mounted on the 
wall in front of you. Pick up the silver 
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Tlble 1 
'Iean Trials to Criterion. \Iean ~umber 01' 
Avoidance Responses. ~umber 01' Ss Condition· 
ing. and \lean ~umber 01' Iscape Responses 
Ouring Acquisition as a Function of the 
Presence (AI) or Absence (AO) 01' an Iscape 

Contingeney and Instruetion Set 

E s<:ape 
Contin· 
gency 

AI 
AO 

Instru<:tion Set 

\lean Trials to Criterion 
1-1.5 29.9 23.9 
29.9 26.8 19.6 

-I 

3.1 
3.0 

\Iean ~umber of Avoidance Responses 
AI 29.4 12.9 18.9 39.9 
AO 13.4 16.8 19.6 39.8 

~umber of Ss Conditioning 
AI 6 -I 5 8 
.-\0 3 6 8 

\Iean :-';umber of Iscape Responses 
AI 5.5 5.9 7.1 0.1 
AO 4.3 4.8 4.0 0.3 

hand grip and hold it in your right hand. If 
you press the button located on the grip 
when the light is on, you can prevent the 
occurrence of the air blast." 

The two response contingencies refer to 
whether S was allowed to escape the air 
blast on a trial after he had failed to make 
a Ra. In the avoidance-escape (AE) 
condition, S could prevent the occurrence 
of the air blast by making a button 
depression during the ISI (Le., a Ra). In 
addition, a button depression followingthe 
onset of the air blast immediately 
terminated it (Le., an escape response). The 
Ss in the avoidance-only (AO) condition 
could avoid the air blast by responding 
during the ISI but could not escape it by 
responding after air·blast onset. 

F 0 rty acquisition trials were run 
according to the experimental conditions 
to which S was assigned. The signal, which 
terminated simultaneously with onset of 
the aversive stimulus, was presented for a 
maximum duration of 2 sec. The 40-psi 
blast of pressurized air to the right mastoid 
process, which served as the aversive 
stimulus, was presented for a maxirnum 
duration of 6 sec. A Ra during the ISI (Le., 
time from light onset to air-blast onset) 
immediately terminated the light and 
prevented the air blast. Total trial time, 
time from light onset to scheduled air-blast 
offset, was 8 sec. The ITI, time from offset 
of the air blast to on set ofthe light on the 
next trial, was 5 sec. The time from light 
onset on any trial to light onset on the 
next trial was a constant 13 sec. This was 
true even for those trials on which S 
avoided, because the time period for the 
occurrence of the light, the air blast, and 
the ITI were included on these trials. 
Immediately following acquisition, all Ss 
were administered 40 typical extinction 
trials. On these trials the signal light 
continued to occur at the predetermined 
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interval as in acquisition. but the air blast 
was no longer programmed. A button 
depression during the light terminated it 
inunediately. 

Ouring acquisition and extinction. E. 
recorded response latency on each trial to 
the nearest 0.0 I sec. F ollowing the last 
extinction trial, E turned off the tirners, 
untied the ace bandages, and asked S to 
return the earplug. The S was then required 
to Hn out an 18·item questionnaire wh ich 
provided information about possible prior 
knowledge of the study, reaction to the air 
blast, concept of the relationship between 
the light and the air blast, recall of the 
instructions, and other such maUers. Each 
S was then asked to read a paragraph which 
pet i tioned him not to discuss the 
experiment with others and thanked him 
for his participation. 

RESULTS ANO DlSCUSSION 
~1 e an number of trials to a 

three-successive·response criterion (TC 3), 
mean number of Ras, and the number of Ss 
reaching the criterion in acquisition are 
presented for each group in Table I. For Ss 
who did not condition in 40 trials, a TC3 
score of 43 was assigned. Most groups 
contained Ss who both did and did not 
reach criterion. Thus, a nonnormal, 
bimodal distribution existed for the group 
data. As a result, nonparametric statistical 
analyses were uSed throughout. In the AO 
condition Ss given the higher numbered 
instruction sets evidenced more avoidance 
responding. Kruskal·WalIis one-way 
analyses ofvariance by ranks performed on 
the four AO groups for both the TC3 and 
number of Ras data provided statistical 
support for this trend. Group differences 
were significant for mean TC3 and number 
of Ras (Hs = 17.93 and 16.70, dfs = 3, 
respectively, p< .001). Identical analyses 
were performed on the same measures for 
the four AE groups as weil. Again, there 
was a trend for the higher numbered sets of 
instructions to produce greater 
performance. However, Ss in the 
least-informed group (Set 1) performed at 
an intermediate level. Nevertheless, the 
analyses for TC3 and number of Ras were 
both significant (Hs = 19.21 and 20.30, 
dfs = 3, respectively, p< .001). Thus, the 

'notion that instructions influence 
avoidance learning with generally better 
performance occurring in the more 
informed groups was supported. 

Of the Ss who met the acquisition 
criterion, half (22) were in the AE 
condition. In addition, analyses of the AE 
vs AO variable never approached 
significance far either the TC3 or the 
number of Ras measures. Thus, no 
differences in performance attributable to 
the AE vs AO variable were noted. Also, 
given in Table I are the group mean 

number of escape responses. An escape 
response was defined as a button 
depression occurring during the air blast. 
The Ss in the AE condition generally made 
more escape responses: however, this 
apparent difference was not found to be 
reliable (p > .20) in any of several 
comparisons between individual and 
combined AE vs AO groups. Apparently, 
the escape contingency as employed here 
was not effective. 

Ouring acquisition, Ss conditioned at 
different trial points. yet an overall pattern 
for conditioning rate emerged. Of the 44 
conditioners, 30 demonstrated one-trial 
acquisition. Having made a first response, 
these Ss continued to respond on all the 
foilowing acquisition trials. An efficiency 
score was calculated for each S who 
conditioned. This score consisted of taking 
the total number of Ras minus land 
dividing the remainder by the number of 
acquisition trials remaining after the first 
Ra. This quotient was then multiplied by 
100. For the 30 Ss conditioning in one 
trial, this efficiency score was 100'7c. For 
all 44 conditioners the average efficiency 
was 97.7%. The iowest group average was 
83.3'7c. In fact, only two S5 had efficiency 
scores below 94'7c. It appears, therefore, 
that acquisition of avoidance in this 
si tu at ion is characteristically sudden, 
resembling all-or-none learning. 

During the 40-trial extinction period, 
only 6 of the 44 Ss who had conditioned 
met the extinction criterion of five 
successive nonresponses. In five of the 
groups no Ss extinguished. Hence, no trend 
across groups was apparent during 
extinction, other than a generally strong 
resistance to extinction. The conclusion 
that Ss are highly persistent dUring 
extinction of the avoidance response is 
given further support by unpubJished data 
from our laboratory, in which Ss continued 
to respond for 100 extinction trials (Bair, 
1969). In this study, 48 Ss were 
conditioned with 40 acquisition trials, and 
39 0 f these continued to respond 
throughout the entire 100-trial extinction 
period. Three additional Ss responded for 
95 or more trials during extinction. The 
apparent high resistance to normal 
extinction produced by this methodology 
is consistent with the gene rally persistent 
nature of avoidance behavior (e.g., 
Beecroft, 1967, p.66). Considering the 
recent interest in procedures that eliminate 
avoidance behavior (Bandura, 1969, 
Chap. 6), the further use of this technique 
to evaluate such procedures would appear 
warranted. 

One feature of the present methodology 
is that the aversive stimulus is not painful. 
F or example, Ss gene rally rated the air 
blast "objectionable" or "annoying" rather 

Psychon. Sei., 1970, Vol. 21. (4) 



than "painfu!." This fact may account for 
the virtual absence of emotional behavior 
on the S's part. Apparently, the 
nonemotional characteristic of avoidance 
behavior in the present situation is not 
unique. D'Amato (1969, p.108) has 
recently recounted some similar 
observations and has discussed the problem 
of avoidance without "fear." Summarily, 
these results are encouraging in regard to 
employing the air-blast technique to study 
human avoidance behavior. Most Ss are 
able to acquire a simple Ra within 40 trials. 
Moreover, use of instructions that provide 
some degree of information concerning the 
situation seems desirable. However, the 
procedure of permitting escape as weil as 
avoidance responses does not appear to be 
critical in establishing the behavior. 
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Retrieval of words from subordinate and 
superordinate categories in semantic hierarchies* 
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Retrieval from long·term memory was investigated in an experiment in which S was 
shown a category name and asked to respond with a word belonging to the category (e.g., 
animal-horse, bird-robin). The reaction time (RT) taken to retrieve a member of a given 
category was not significantly different from the time taken to retrieve a member of a 
superset of that category. For example, Ss could produce an instance of the category 
"bird" as quickly as they could produce an instance of the category "animaI." The time 
taken to retrieve a category member was found to be strongly related to the 
Thorndike-Lorge frequency of the most frequent category member. The da ta support the 
not ion of a semantic organization in wh ich the category name can be located directly, 
father than being accessible only via a search along a hierarchical path. 

Every word that is part of our semantic 
memory belongs to an extensive network 
of associations and can be categorized in 
various ways. CUTTent theories treat 
long-term memory as though it consisted 
of a large number of interconnected and 
cross-referenced associative and category 
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networks (e.g., Pollio, 1968). Although it is 
not yet possible to provide precise details 
about these category networks, it may be 
fruitful to make general distinctions among 
possible types of networks and to 
determine what implications they have for 
retrievaI. 

One plausible model views memory as 
though it were organized as a single 
predefined hierarchy (Green, Wolf, 
Chomsky, & Laughery, 1963; Lindsay, 
1963). A search process is assumed to 
begin at the top of the hierarchy and to 
follow pathways downward through the 

network. Green et al's simulation program 
demonstrated that this kind of memory 
can be interrogated with natural language 
questions; Lindsay's program showed that 
such a memory structure can provide 
certain inference·making properties. If we 
accept this view of semantic organization, 
what are the implications for retrieval? A 
portion of a hypothetical memory 
structure might consist of "living thing," 
with "animai" and "vegetable" as subsets 
of it, the superset "bird" and "snake" as 
subsets of "animaI," and "canary" and 
"robin" as instances of the subset "bird." 
If the category name cannot be located 
directly, but must be found by beginning 
at the top of the semantic hierarchy and 
searching down ward through the hlerarchy, 
the time required to retrieve an instance of 
any category should re fleet the number of 
supersets through whlch S must move 
before finding the appropriate ciltegory. 
Thus, we would expect the time taken to 
retrieve an instance of the category "bird" 
to be greater than the time to retrieve an 
animaI, because S must move through at 
least one extra superset to locate the 
category "bird." Note that we have 
operationally described the hierarchy by 
assuming that, for a superordinate
subordinate pair of categories such as 
animal-bird, the superordinate (whlch 
includes everything that belongs in the 
subordinate category) will be higher in the 
hierarchy. F or any su perordinate
subordinate pair, then, retrieving an 
instance of the superordinate category 
should, according to this model, take less 
time. 

Another possible type of memory 
structure (cf. Quillian, 1967, 1968, and 
Collins & Quillian, 1969) assumes that 
there is no predetermined hierarchy of 
supersets and subsets or of categories and 
subcategories. When a search process begins 
with a particular word, that word is the 
patriarch of its own separate hierarchy. F or 
example, according to the model, the word 
"bird" heads its own hlerarchy when a 
search process begins with "bird," whiJe 
"animai" heads its own hlerarchy when the 
search is for an anima!. As such, the word 
is directly accessible by some central 
processor, instead of being acce ssible only 
via a search along a hierarchlcal path. Thus, 
there is no reason to expect any difference 
between the RT taken to retrieve an 
instance of the category "bird" and the RT 
taken to retrieve an instance of the 
category "anima!." In general, it is not 
necessary for S to search along a 
hlerarchlcal path to retrieve a category 
name; rather, he can locate it directly and 
then produce the strongest correct 
association. 

The present experiment was designed to 
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