
Conditioning (habit growth) in the absence of CRs 

The assumption that conditioning (growth of H) developed 
in Ss who gave no eyelid CRs in an initial series of 10 rein
forced trials was supported by data which showed that a 
subsequent test involving a difference in IICS intensity(level 
of 0) led to a difference in /evel of response to the CS. 

The Hull-Spence theoretical model of classical con
ditioning (cf., Spence, 1956) assumes that each rein
forced trial, Le., CS-UCS presentation, results in an 
increment in the associative or habit strength (H) of 
the CS to evoke the CR. The presence of H, however, 
does not assure the occurrence of a CR, and an S 
may fail, especially in the early stages of conditioning, 
to give any CRs in spite of the theoretically increasing 
H. One condition for the failure of a response is that 
the strength of the eXCitatory potential (E = H X D) be 
below the threshold value (L) necessary for response 
elicitation. This is most likely to be the case when the 
value of H is small and/or the drive level (D) resulting 
from the ues intensity is low. But even when E> L, a 
CR may not occur because the momentary excitatory 
potential (E) is, due to the value of oscillatory inhibi
tion (10) present on the trial occasion, below L, i.e., 
E=(E-Io)< L. 

The present experiment was primarily concerned 
with testing the model's implication that Ss who give 
no eRs in an initial series of 10 conditioning trials 
nevertheless develop H for the CR. The test involved 
increasing D in one group of such Ss with several 
presentations of a substantially stronger puff alone 
and then giving a test series of non reinforced (CS-alone) 
trials under this increased drive level. The increment 
in D and consequent increase in E, if sufficiently great, 
should produce a level of responding in these Ss which 
is higher than that of a comparable group of Ss in which 
the puff intensity was not changed. A control group 
was employed to rule out the possibility that the 
increase in response frequency with increased D is not 
merely due to an increase in spontaneous blinking. 
Method 

The apparatus for recording the response and con
trolling the time relations of the stimulus events was 
similar to that used in the Iowa Laboratory of the 
senior author (cf., Spence & Taylor, 1951). The equip
ment used in the probability learning (masking) task, 
in which the conditioning was imbedded, is described 
by Spence, Homzie, & Rutledge (1964). The es con
sisted of a 500 cps, 70 dB tone with a duration of 
350 msec. presented over a continuous white-noise 
background of 60 dB intensity. The ues was a puff of 
compressed air of 50 msec. duration, delivered to the 
right eye through a .062 in. diameter orifice. Puff 
intenSity, measured at the eye, was 0.4 or 3.0 psi 
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depending on the experimental condition. The CS-UCS 
interval was 300 msec., and both stimuli terminated 
together. 

The CS and UCS were given between the presentation 
of a visual signal that instituted each game trial and 
the onset of one of two information lights that terminated 
the trial. Temporally, the CS onset followed the offset 
of the 500 msec. signal light by 1.5 sec. on half the 
trials and by 3.0 sec. on the other half. The time between 
the CS offset and the onset of the information light 
(700 msec.), the information light duration (750 msec.) 
and the interval between offset of the latter and the 
signal for the next game trial (3600 msec.) were con
stant. on all trials. Interspersed among conditioning 
trials were an equal number of game alone trials 
(GA) in which the CS and UCS were not present. The 
trial events were so arranged that the ITI between 
conditioning trials ranged between 9.5 and 31.5 sec. 
and averaged approximately 20 sec. 

Eighty-nine men and 51 women students from an 
introductory psychology course were assigned to one 
of three groups, designated according to puff intensity 
as Weak-Strong (WS), Weak-Weak (WW) and Control 
Weak-Strong (CWS)withNsof50,42,and48, respective
ly. After four preliminary trials consisting of three with 
the CS alone and one with the UCS alone, the first of 
three experimental phases was begun. During this phase 
Groups WW and WS received 10 CS-UCS paired trials 
followed by one CS-alone trial. Randomly interspersed 
among these trials were 10 GA trials. Group CWS 
received 10 CS-alone and 10 UCS-alone trials in 
Phase I with no GA trials. Phase II was the same for 
all Ss, consisting of five UCS-alone trials randomly 
interspersed with five GA trials. In Phase III all 
three groups received 10 nonreinforced CStrials inter
mixed with 10 UeS-alone trials. 

The ues intensity for all three groups in Phase I 
was 0.4 psi, and for Group WW this puff strength was 
maintained throughout all three phases of the experi
ment. Groups WS and CWS, however, received a ues 
of 3.0 psi intensity in Phases II and III. The design, 
therefore, involves the same stimulus presentations 
for Groups WW and WS, with different puff strengths 
during Phases II and III, and the same puff strengths 
for Groups WS and CWS, with the latter receiving no 
conditioning (i.e., paired CS-UeS) trials in Phase 1. 
A CR was counted whenever the recording pen showed 
a deflection of 1 mm or more in the interval 100-310 
msec. following the onset of the es. 
Results 

The primary data of concern are those provided by 
Ss who did not give any responses in the 10 trials of 
Phase 1. Group WS contained 25 such Ss, Group WW 17 
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Sliding Blocks of 3 Trials 

Fig. 1. Percent CRs in slidihg blocks of 3 trials of Phase III 

for Ss of groups WS: WW, and C·WS who gave no CRs in Phase I 

and Group CWS 25. It should be noted that since 
spontaneous eyeblinks are indistinguishable from CRs, 
they are counted as responses. Inclusion in the zero 
response category of Ss, then, is a function not only 
of a zero or low level of conditioning (H), low drive 
level (D) and a low spontaneous blink rate, but also of 
the fact that, by chance, no spontaneous blinks happened 
to occur in the brief 210 msec. period in which the 
responses are recorded on any of the 10 trials. Some 
evidence that the zero responders had a somewhat lower 
blink rate than did Ss who gave responses in Phase I 
is shown by the fact that they !rave fewer rE.3pOnSes 
on the five trials of Phase II. 

Figure 1 presents the data obtained in Phase III for 
the Ss that gave no responses in Phase 1. As may be 
seen, in agreement with the implication of our theoret i
cal model, Ss (Group WS) who had been conditioned 
originally with the weak UCS and then tested in Phase 
III with the strong UCS showed a substantial increase 
in the frequency of their responses.2 This increase 
is to be compared first with that of Group WW, which 
had the weak UCS in Phases II and III and showed a 
small, but insignificant increase in the level of re
spoqding in Phase III. Presumably this slight rise 
represents an increase, by chance, in the number of 
random blinks and possibly, the occurrence of some 
CRs by virtue of low 10 values. However. the increase 
is clearly much less than that of Group WS, and the 
difference between the two groups' performance levels 
over all 10 trials was significant (t=2.87, p< .01). 
This finding is in accord with the prediction based on 
our theoretical model, including the initial assumption 
that H was developed in Ss that gave no responses in 
the initial conditioning phase. If, however, me higher 
response level of Group WS reflected only an increased 
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rate of spontaneous b1i.iKing due to the more noxious 
puff, one would not need to assume the development of 
H in these Ss in Phase I. This alternative possibility 
is not supported by the control group's performance, 
which is significantly below that of Group WS (t= 2.33, 
p< .05). 

Further evidence against this possibility is the 
number of responses given by the Ss of Group WS in 
the UCS-alone trials of Phase II. Since the CS was not 
present in this phase, responses occurring in the re
cording period must be random blinks and not CRs. 
As in the case of Group CWS, the level of spontaneous 
responding in Group WS rose, on Trial 2 following the 
first strong puff, to 24% and then dropped successively 
to 16, 8, and 4% on the subsequent three trials. The 
latter value is at about the same level of responding 
as Group WW in Phase Ill. 

While the present experiment was not designed to 
test the more recent statistical learning models, its 
findings do have a bearing on the simple two-state, 
one-element model which, in his initial enthusiasm for 
these Markovian type models, Estes (1960) believed 
adequately described human eyelid conditioning data. 
The present results are quite contrary to the implica
tions of this model. Since the Ss of Group WS gave no 
CRs in Phase I, they were Clearly in a nonconditioned 
state and should not have been expected to give other 
than random blinks in Phase III, a lJrediction refuted 
by their performance being higher than the control 
group's. While the three-state, two-element model 
is able to explain the occurrence of eRs in Phase III 
over above random blinks, a satisfactory account is 
lacking as to why increased drive leads to heightened 
performance. 
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