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Eight male rats were dMded into MO groups alld rlln wIder 
two cOllditions. Group J (NS) Ilormal lab elll'irOllmell t 
without shock; Group 2 (S) normal lab environment wir" 
gradua[ly increasing sllOck intensity. It was predicted that a 
decrease in responding wOllld occlIr for the shock group, but 
respondillg would recover to reach a higher level. lt was also 
predicted that, after recOl'ery, when Ilollcontingent food was 
presented to Group 2, Ss would bar-press for shock alone due 
to their increased aroltsal requirements. The results of this 
study sllbstantiate our predictions. 

During the last decade psychologists and biologists have 
been trying to specify the dynamics of how atousal and tonic 
output are related to sensory input. In the writings of Selye 
(1952), Hebb (1955), and Berlyne (1960) we find this new 
sense of the complexity of the topic. Quite apart from the 
'theoretical analysts in the field specific experiments relating 
arousal, behavior, and sensory input have been performed, For 
example, Harrington & Linder (1962), and Harrington & 
Kohler (1966a, b) found that shock as weil as light reinforced 
batpressing. The above studies were substantiated under severe 
conditions of sensory deprivation (Miller, Kiker, & Stewart, 
1967; Miller, Stewart, & Kiker, 1968). In these later 
experiments rats Iived in a constantly deprived environment, 
and maintained themselves totally by pressing a bar which 
delivered food and shock. Shock was increased by .05 mA 
until the final shock level was 1.03 mA. The results indicated 
that Ss bar-pressed more when sensory deprived and shocked 
during self-maintenance and extinction. 

In order to define the problL'm more accurately it was 
necessary to specify the level 01' shock wh ich was noxious under 
normal lab conditions. Stewart. Miller. & Kikcr (1967) ami 
Stewart & Kiker (1968) founu that .45 mA 01' shock would 
eliminate approach responses in a runway. Likewise, Stewart & 
Miller (1967)2 found that .75-mA shock eliminated operant 
responding in a Skinner box. These levels were below the 
1.03 mA used above. This would imply (taking into account 
adaptation procedures) that shock after initial adaptation is a 
positive reinforcer, until a point where it becomes noxious. At 
this point, with continued exposure, a change in arousal require­
me nt may occur and shock again becomes a positive reinforcing 
agent. 

Berlyne (1960) and others have pointed out that changes in 
arousal requirements may have lasting effects on the S. For 
example, senso;-y deprivation studies demonstrate that GSR 
and EEG patterns still remain disturbed and unstable for a 
number of days after the experience. 

In the present study our concern is with two "moments" in 
patticular: (a) The moment of the change in arousal 
requirement where the reinforcing process seems to "sag" and 
then recover, and (2) the moment when noncontingent food is 
presented and the bar remains electrified. It is predicted that a 
"dip" in responding would occur for the shock group and that 
responding would recover to a new high, and that when 
noncontingent food is presented Ss would bat-press for shock 
alone to fulfill their modified arousal requirements. 

METHOD 
Eight 85-day-old male Sprague-Dawley rats were matched 

for bar-presses and assigned to two groups. Group I, the 
nonshock (NS) group, bar-pressed for food but was never 
shocked. Group 2, the shocked group (S), received food and 
shock on every bar-press. Both groups were given "frce" water 
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but obtained their entire food supply by barpressing in Lucite 
non-sound-proof Skinner boxes. Shock was deIivered to Group 
2 (S) by a constant current shock source which when the bar 
was pressed would close the circuit between the cage floor and 
the bar. Shock (initial level = .03 mAl was increased by 
.05 mA every two days until the final level of shock was 
1.03 mA. Random meter checks were made to insure that no S 
had learned to avoid the shock. On the 45th day both groups 
received noncontingent food, the' feeders were shut off, and 
the shock circuit remained connected for Group 2 (S). 

RESULTS 
All Ss in Group 2 (S) showed the predicted "dip" in rate of 

responding at some time during the food contingent shocked 
trials. Rate of responding curves for two Ss are presented in 
Fig. I. Each point represents the average rate of responding for 
two days at each shock level. The mean rate of responding on 
the fmal two days of shock exceeded the "dip" scores and was 
significant(t = 12.14, df= 3, P = .005). The average number of 
responses on the final two days for Group 2 (S) was 
significantly different from Group 1 (NS) (t = 7.52, df= 6, 
p = .001). 

The mean number of responses for Group I (NS) during the 
frrst 24 h of the noncontingent food period was 43, while the 
mean for Group 2 (S) was 164. The difference was significant 
(t = 3.85, df = 6, p = .005). Although there was no statistical 
difference in the amount of food the two groups consumed 
during the noncontingent period Group 2 (S) did eat more. 

DISCUSSION 
The results indicate that arousal requirements can be 

modified as demonstrated by the "dip" and recovery, and by 
the greater number of responses in Group 2 (S) in the 
noncontingent food section. Since this occurred it would be 
interesting to speculate on the number of steps involved in this 
process. 

The experiment, as summarized by the graphs, indicates a 
specific "syndrome" of adaptation to shock intensity: (I) An 
approach pattern is established by food reinforcement. (2) An 
initial avoidance response is instigated by introducing a novel 

stimulus. (3) Shock becomes a positive reinforcing agent. (4) A 
point of stimulus intensity is reached where it becomes 
noxious. (5) Adaptation occurs again since food is contingent 
upon a shocked response. Barpresses increase as if the animal 
had previously been "holding" back. (6) Another change in 
arousal requirement could later occur, a1though not clearly 
indicated by this study. (7) Final shock level is reached where 
the animal is no longer able ·to adapt or change his arousal 
requirements. 
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NOTES 
I. Requests for reprints should be directed to Analytic Behavioral 

Systems, Box 3085, Pasadena, Calif. 91103. 
2. Unpublished study. California State College at Los Angeles. 

PsYmOll. Sei., 1969, Vol. 14 (1) 




