
The facilitating effects of prior 
inescapable/unavoidable stress 
on intellectual performance* 

JERRY W. THORNTON, Angelo State University, San Angelo, Tex. 76901 
and 

PAUL D. JACOBSt, University of Oklahoma, Norman, Okla. 73069 

Two experiments were performed to test the effect of prior 
inescapable/unavoidable shock on subsequent intellectual performance. Both 
experiments revealed that prior experience with inescapable/unavoidable stress 
significantly increased posttest intelligence measures as compared to groups who 
were given either prior trials of avoidable stress or no stress. The learned 
helplessness hypothesis, in addition to several alternative hypotheses, was 
considered in an attempt to interpret the results theoretically. 

The effects of prior inescapable 
shock on later test trials of 
escape lavoidance responding have 
been reviewed most recently by 
Seligman, Maier, & Solomon (1969). 
Overmier & Seligman (1967) and 
Seligman & Maier (1967) reported that 
harnessed dogs who received training 
trials of yoked inescapable shock 
followed by test trials of 
escape/avoidance shuttling in a 
two-way shuttle box were severely 
retarded in their performance as 
compared to a group that received 
initial trials of escapable shock. 
Seligman et al (1969) have theorized 
that S leams an independence between 
responding and reinforcement. The 
phenomenon, labeled "learned 
helplessness," is manifest in terms of 
interference built up in the inescapable 
preshock group which transfers from 
one task to another. 

Seligman et al (1969) discuss four 
points regarding the relation of 
independence between responses and 
shocks and the consequent 
interference phenomenon. First, S 
makes active responses to inescapable 
stress. Second, since stress is 
uncontrollable, S learns that shock 
termination is independent of his 
responses. Third, S's incentive for 
initiating active responses during shock 
is assumed to be produced in part by 
the expectation that the probability of 
shock termination will be increased by 
these responses. If expectation is 
absent, there is little incentive for 
responses. Fourth, the presence of 
shock in the escape/avoidance training 
situation should then arouse the same 
expectation previously acquired during 
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inescapable shocks. Therefore, the 
incentive for responding is low. 

While several investigations have 
shown that the generality of the 
interference transfer extends across 
subprimate species and that the effect 
is transituational (Braud, Wepman, & 
Russo, 1969; Overmier & Seligrnan, 
1967; Seligman & Maier, 1967), 
Thomton & Jacobs (1971) have 
recently extended the species 
generality to humans. The 
phenomenon has been replicated with 
a variety of frequencies, densities, and 
durations of stress. 

One unique feature among studies 
utilizing the "helplessness" paradigm is 
that tests of interference transfer have 
almost exclusively involved motor 
responses (Le., latency measures). 
Seligman (1968), using rats, tested the 
effects of unpredictable shock in a 
CER procedure. His results suggested a 
cognitive deficit (though not referred 
to as such) which resulted in failure to 
leverpress due to the unpredictable 
shock_ 

The present investigation involved 
two studies which attempted to 
measure the effects of prior 
inescapable/unavoidable shock training 
with areaction time (RT) task on 
subsequent intellectual performance, 
an area not yet investigated. It was 
postulated that the administration of 
an intelligence measure would be 
mildly stress-provoking and that 
interference created by prior 
inescapable/unavoidable trials would 
be capable of transfer to the 
intelligence measure. 

In accordance with the evidence on 
motor responding under astate of 
learned helplessness, it was 
hypothesized that an avoidable shock 
(AS) group would respond faster on 
RT training trials than either the 
unavoidable-shock (US) or no-shock 
(NS) groups; Ss in the prior AS group 
would score higher on the intellectual 

ability test than Ss in the NS group, 
due to the increased incentive and 
decreased interference; and Ss in the 
NS group would have more correct 
responses than the US Ss, due to the 
latter's transferring stress interference 
and having little or no response 
incentive. 

EXPERIMENT 1 
Method 

The Ss were 48 introductory 
psychology volunteers who were 
assigned randomly to one of three 
groups according to a prearranged 
assignment sheet. 

The training apparatus, located in 
three separate rooms, consisted of 
three identical choice reaction-time 
(CRT) units, sirnilar to that described 
by Thomton & Jacobs (1971). 

Shock, generated by a 350-V 
constant-current shock apparatus, was 
delivered through lh-in. silver shock 
electrodes for 1 sec, with shock escape 
impossible. 

Upon entering the laboratory, Ss 
were placed in three separate rooms 
and given Form I of the Wonderlic 
Personnel Test; a 12-min, highly 
reliable (98% within a 30-min 
test-retest), mental ability test 
containing items of mathematical and 
verbal reasoning and perceptual 
organization. 

Following the Wonderlic Form I, 
each S was moved to the appropriate 
CRT training task room (Ss were 
assigned randomly to the three 
training conditions). Mter electrodes 
were attached, Ss were read the 
experimental instructions. 

First, all Ss were informed as to the 
nature of the CRT task. The AS Ss 
were informed of the contingency 
between shock and slow or incorrect 
responding (i.e., Ss could avoid), and 
US Ss were informed that they would 
receive unavoidable shock, unrelated 
to the CRT task which they were to 
perform. The US Ss received shock 
yoked to the AS Ss. The NS Ss 
received only the CRT task 
instructions, Le., no shock. Finally, 
the AS and US Ss were informed 
about the shock they would be 
receiving (Le., Ss were allowed to 
adjust their shock level to an 
unpleasant but not painful level). 
Following instructions, Ss received 30 
CRT trials. The range of the fl.Xed level 
of shock over all AS and US Ss was .8 
to 3.5 mA, with an average level of 
2.31 mA. After the 30th trial, Ss were 
administered Form 11 of the Wonderlic 
Test in the training room. 

Results and Discussion 
Table 1 shows the means and 

standard deviations of the CRT data 
and the Wonderlic pre- and posttest. 

A one'way ANOV A performed on 
the eR T training-trial measures 
revealed a significant difference among 
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Table 1 Table 2 
Means and Standard Deviations for the CRT Training Ta.sk* and Means and Standard Deviations for the CRT Training Ta.sk* and 

for the Pre- and Posttest Wonderliet in Experiment 1 for the Pre- and Posttest Wonderlict in Experiment 2 

Wonderlic Wonderlic 

CRT Pretest Posttest CRT Pretest Posttest 

AS Mean .491 27.19 28.75 AS 
Mean .430 26.67 26.67 

SD .653 4.02 5.04 SD .030 6.24 6.83 

US Mean .624 22.50 30.94 US Mean .640 26.78 33.00 
SD 1.890 4.89 5.09 SD .110 3.12 3.06 

NS Mean .681 26.19 26.63 NS Mean .660 26.67 26.89 
SD 1.201 6.01 6.08 SD .100 4.16 4.65 

.Scores represent seconds .Scores represent seconds 
tRepresents raw Wonderlic scores (50 possible) tRepresents raw Wonderlic scores (50 possible) 

groups (F = 3.96-, df = 2/45, p< .05)_ 
A Newman-Keuls multiple-means 
analysis, conducted on the CRT data 
to ascertain specific group differences, 
revealed the following group 
comparisons: AB < US = NS (p < .05). 
This finding was in support of the first 
hypothesis. The AS S's superior RT 
performance on the CRT training task 
was postulated to be a result of the 
increased motivation to respond due 
to the incentive to avoid shock. Other 
studies (Jacobs & Kirk, 1969; 
Seligman, 1968; Thomton & Jacobs, 
1970, 1971) have supported the 
hypothesis that decrements in US S's 
performance were due to interference 
resulting from an expectancy of 
unpredictable unavoidable shock. 

The more important measure of the 
study was the Wonderlic intelligence 
data revealing the effects of US on 
cognitive (higher mental) processes. 
The Wonderlic data (see Table 1) was 
subjected to a two-way mixed 
ANOV A which revealed a significant 
Wonderlic test (pre·pr ;ttest; a 
repeated measure) mam effect 
(F = 52.60, df = 1/45, p < .001) and a 
Shock Contingency by Wonderlic 
interaction (F = 3.50, df = 2/45, 
p< .05). Due to the significant 
interaction, a simple main effects 
analysis revealed AS and NS to be not 
significantly different (Fs< 1, 
p > .25) across levels of the Wonderlic 
test, whereas US significantly differed 
across pre- and posttest Wonderlic 
measures (F = 49.90, df = 1/45, 
P < .01). The second hypothesis 
concemmg US Ss post-Wonderlic 
_decrement was not SUDDorted. 

The results revealed an interesting 
phenomenon. The US Ss scored 38% 
more correct responses on the posttest 
than on the pretest Wonderlic, wbereas 
AS and NS Ss scored only 4% and 0% 
more on the posttest than on the 
pretest Wonderlic, respectively. Tbe 
question was raised as to why the US 
Ss on the average increased their 
posttest Wonderlic score by 38% on a 
test which bad a 98% test-retest 
reliabiIity, while AS and NS Ss' scores 
remained relatively unchanged through 
the posttest. 
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The second part of the simple 
main-effects analysis, i.e., across levels 
of the Wonderlic, suggested a 
metbodological problem. Form I of 
tbe Wonderlic differed across AS, US, 
and NS groups (F = 65.60, df = 3/90, 
p< .01), as did Form 11 Wonderlic 
(F = 17.93, df = 3/90, p< .01). 
Although randomization procedures 
were expected to eliminate problems 
of pretest Wonderlic group differences, 
such was not the case. 

A 2 by 3 ANOV A, conducted to 
counteract the confounding effects of 
pretest group differences, resulted in 
an F = 2.45, df = 2/44, .05 > p< .10. 
Although this F is not significant at 
the traditional Cl level (i.e., < .05), an 
important trend of differences in the 
posttest Wonderlic measures was 
evident. It appeared that the US Ss, 
after having undergone prior 
unavoidable/inescapable CRT training, 
were highly motivated to perform the 
posttest Wonderlic. 

Experiment 2 was performed to 
eliminate the slight confounding of 
pretest Wonderlic differences, to utilize 
a new instructional stress set 
developed by Thornton & Jacobs 
(1971), and to attempt replication of 
Experiment 1. 

EXPERIMENT 2 
Method 

The Ss were 27 introductory 
psychology volunteers, who were 
assigned to the same three groups (Le., 
AS, US, and NS) on a matching basis 
(i.e., matched on pretest Wonderlic 
scores) so that the groups were 
homogeneous with regard to pretest 
raw Wonderlic scores. . 

The only procedural changes from 
Experiment 1 were that the pretest 
Wonderlic in Experiment 2 was given 3 
days in advance of the shock trials, 
and, in place of the traditional "fixed 
level" of shock instructions, Ss 
received "variable level" shock 
instructions (Thornton & Jacobs, 
1971), which involved delivery of 
shock levels ranging from low to 
moderate intensity so as to reduce S's 
predictabiIity of shock intensity. This 
altered shock procedure was an effort 
to e_quate AS and US (yoked shock) 

&hock density, a problem Church 
(1963) has noted. 

Results and Discussion 
Table 2 shows the means and 

standard deviations of the CRT 
training task data and the pre- and 
posttest Wonderlic measures. . ... 

A one-way ANOV A, performed on 
the CRT training data to determine 
differences among groups, revealed a 
highly significant difference 
(F = 20.43, df = 2/24, p < .01). A 
Newman-Keuls, performed to 
determine specific group differences, 
resulted in the following mean order: 
AS < US = NS, which was significant 
(p < .01). The CRT results of 
Experiment 2 replicated the CRT 
results of Experiment 1. 

The Wonderlic scores were 
subjected to a 3 by 2 mixed ANOV A 
which revealed a significant 
repeated-measures Wonderlic main 
effect (Le., pretest Wonderlic scores 
were significantly less than post test 
Wonderlic scores) (F = 13.28, 
df = 1/24, P < .01) and a 
Training-Task Shock Contingency by 
WonderIic interaction (Le., AS, US, 
and NS Ss differed differentially across 
pre- and posttest Wonderlic measures) 
(F = 11.96, df = 2/24, p< .01). These 
results replicate the findings of 
Experiment 1 in respect to 
performance on the Wonderlic in the 
present situation. The WonderIic main 
effect revealed that there was a 
significant increase in scores on 
posttest over pretest, while the 
significant Shock Contingency by 
Wonderlic interaction was crucial in 
showing that the increase in scores was 
different for the three groups. Due to 
the significant interaction, a simple 
main-effects analysis was performed. 
Shock contingency (i.e., AS, US, and 
NS) at pretest WonderIic was 
nonsignificant (F < 1); thus, the 
methodological problem of 
confounded pretest group socres was 
eliminated in Experiment 2. Shock 
contingency at posttest Wonderlic was 
significant (F = 6.04, df = 2/48, 
P < .01). In order to assess the 
within-group variability, the WonderIic 
variable was examined for each level of 
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shock contingency. The US group's 
pre- and posttest difference was 
significant (F = 37.15, df = 1/24, 
P < .0 1), wh ich re pli ca te d 
Experiment 1. All other pre/post 
differences were nonsignificant. Thus, 
while the AS and NS groups increased 
their raw Wonderlic score only 0% and 
1 %, respectively, from pre- to posttest, 
the US group increased its score by 
some 34% from pre- to posttest. 

GENERAL DISCUSSION 
Experiments 1 and 2 provide 

evidence that intellectual performance 
following trials of unavoidable/ 
inescapable shock training is 
significantly increased. This increase 
on a test with 98% test-retest 
reliability was noted to be significant 
from groups who received prior 
training of either avoidable shock or 
no shock. The following hypotheses 
were offered to account for the 
obtained effect. 

The transfer of feamed-helplessness 
interference noted in previous reports 
(Seligman, Maier, & Solomon, 1969) 
has been from one motor task to a 
second motor task, both involving 
shock (exception: Braud, Wepman, & 
Russo, 1969). It was possible that the 
stress paradigm from Task 1 (CRT) to 
Task 2 (Wonderlic) in Experiments 1 
and 2 was sufficiently different to 
break the helplessness response set 
(Seligman, personal communication). 
In the Wonderlic task, S may have 
realized that he was in a controllable 
situation and thus his motivation for 
success was sufficiently increased to 
affect his performance. While the US 
Ss could experience such behavior, AS 
and NS Ss had no previous training 
which would alter their subsequent 
performance. 

A second interpretation rnight 
involve the Hullian (Hull, 1952) drive 
concept. Increments in stress and the 
accompanying increases in drive level, 
up to a point, may facilitate 
performance (Broadhurst, 1959), and 
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this could account for a major portion 
of the increase noted in the US Ss' 
posttest Wonderlic. Learned-helpless
ness theory predicts a reduction in 
incentive and drive for response due to 
the transfer of interference produced 
from an unpredictable, uncontrollable 
situation to a second and different 
situation which is perceived as being 
uncontrollable but yet is, in fact, 
controllable. The Ss in the present 
experiments may not have transferred 
the helplessness interference because 
they perceived their control on the 
posttest Wonderlic. Thus, any residual 
anx.iety and stress from the CR T 
training phase could have acted as a 
drive increment to facilitate 
performance_ Weiss (1968) has cIearly 
pointed out the strong stress effects of 
u n c 0 n t rollable lun predictable stress, 
which could weIl have existed and 
acted to increase drive in the transfer 
task. 

It would appear that the primary 
difference in the outcome of the 
present investigations and those on 
learned helplessness could be the 
discrirninative cue inherent in the 
change of tasks in the two experiments 
described herein but abseIlt in the 
learned-helplessness studies. A 
stimulus change (e.g., generalization 
decrement theory; Kimble, 1961) 
possibly acted to make the test phase 
(Le., Wonderlic) distinctively different 
from CRT training trials, so that the 
response set of interference was 
elirninated because it did not transfer. 

The transituational nature of 
learned helplessness, evidenced above 
in animal studies, may not be 
applicable to a transfer from motor to 
cognitive (intellectual) processes. The 
Ss received the same exact 
leamed-helplessness acquisition as did 
Thornton & Jacob's (1971) Ss. We 
may, thus, infer that they initiated the 
transfer with sufficient interference to 
affect motor responding, but either 
the differential cue signaled 

controllability ("alleviated 
helplessness") or the interference was 
not of sufficient strength to affect a 
cognitive task. In either case, the 
acquired learned-helplessness state was 
nonfunctional at the onset of the test 
phase under the present conditions. 
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