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Discrimination learning in the T-maze based on
the secondary reinforcing effects of shock termination
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The reinforcing effect of a light paired with shock termination was demonstrated. Albino rats were
trained in a fear conditioning paradigm with a tone acting as a warning stimulus and light signaling the
termination of varying shock durations. The light later provided the reinforcement for discrimination
learning in aT-maze.

In spite of a number of attempts to demonstrate
secondary reinforcement effects attributable to a
stimulus signaling shock termination, there are few
convincing studies (See reviews by Beck, 1961; Siegel &
Milby, 1969.) Only one study (Murray & Strandberg,
1965) appears to have provided reasonably convincing
evidence. However, even this study has been criticized
on the grounds that the results can be attributed to
elicitation rather than reinforcement. Murray and
Strandberg (1965) tested for the reinforcing effects of
the shock termination signal in a straight runway using
resistance to extinction as the strength measure . Due to
the fact that their ITI was under 1 min it could be
argued that the prolonged extinction of the
experimental group was due to the energizing effect of
the stimulus rather than reinforcement. One aspect of
the study lends some credence to this interpretation.
The stimulus signaling shock termination was not
established as a discriminative stimulus, a manipulation
considered by some to be essential (e.g ., Keller &
Schoenfeld , 1950). That is, a barpress terminated the
shock and the critical stimulus followed .

The following study is an attempt to provide support
for the reinforcing value of a stimulus signaling shock
termination under conditions where : (a) the stimulus is
discriminative and informative (Egger & Miller , 1962),
(b) motivation is maintained in the test phase (Mowrer &
Aiken, 1954), and (c) the measure of secondary
reinforcement is based on the acquisition of a new
response.

METHOD

Subjects
The subjects were 20 naive male albino rats approximately

100 days old from the breeding colony of the John Curtin
School of Medical Research (Canberra, Australia). They were
housed individually and given ad lib access to food and water .

Apparatus
A Tsmaze was used in which the startbox also operated as the

training chamber. The start and goal chambers were
30 x 30 x 19 em, The distance from the startbox door to the
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apex of a wedge shaped block (base 20 em, sides 26 ern) was
60 em, The apex of the wedge was centered in the runway and
acted as the choice point The right goalbox face and the right
side of the wedge were painted white . The left side was similarly
painted matte black. The exit from the start -training chamber
and entrances to the goalboxes were 10 x 7 em, Two lights 9 em
above the grid floor and 15 em apart were located on the wall
opposite the exit door of the training chamber. Lights were
comparably placed in the goalboxe s. The lights were 5-W and
signaled shock termination. A tone provided the shock onset
warning stimulu s. It was delivered through the side of the
training chamber and was 1000-Hz at approx imately 75 dB.
Elec tric shock was delivered by a BRS Model2902
shocker-scrambler through 2-mm diam stainless steel grids at
130 V. During training all stimulus presentations and ITIs were
programmed by an eight-channel paper tape reader and Digital
Corporation K-logic modules. The test phase was hand timed and
operated.

Procedure
During pretraining all the subjects were handled for

approximately 10 min a day for 5 days. On the following 2 days
groups of four subjects were allowed free exploration of the
maze for 1 h with all doors open. Training for experimental
group (n =10) consisted of 50 trials divided into 10 shocks each
of 2-, 5-, 9-, 13-, and 2l-sec durations. The durations were
randomly order ed around a mean ITI of 30 sec with a range of
10-50 sec. Not more than two shocks of the same duration were
allowed in sequence. All shocks were preceded by a warning tone
of 5 sec that terminated with shock onset. The lights signaling
shock termination were of 2-sec duration and came on 1 sec
prior to the end of shock. A control group (n =10) was treated
identically except that 2 sec of lights were never paired with
shock or within 5 sec of its onset or offset.

Testing followed training within 10 min. There were two
nonreinforced pretest trials followed immediat ely by 20 test
runs. In the first pretest the warning tone was presented and the
exit from the training chamber opened simultaneously. The
subject was permitted entry into either goalbo x. As soon as the
hind qua rter s passed the entrance to the goal chamber the door
was closed and the tone terminated. The subject was removed
after 10 sec and placed in his home cage for a minimum of 3 and
up to 10 min. The mean IT! durin g the test period was 6 min.
The subject was then removed from his home cage, placed again
in the start-training chamber with the exit door closed, and after
15-30 sec the warning tone sounded. In the second pretest trial
the subject was forced to the opposite side by simply closing off
the appropriate goal chamber door. In all subsequent test trials
the procedure was the same except that the subject was always
allowed free choice and reinforced with 5 sec of flashing light
following any choice opposite the initial prete st preference. The
light s were never delivered until the subject's hind quarters
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passed the entrance. Their onset occurred concurrently with
door closure and offset of the warning tone. The control group
was treated in an identical fashion. REFERENCES

generalization, the reinforcing stimulus was contingent
on the subject entering the goal chamber and therefore
could not adventitiously elicit the response, and the test
trials were widely spaced to minimize trial to trial
carryover.

The authors prefer to attribute this positive result to
the fact that the critical stimulus was informative and
highly discriminative with respect to shock offset. Egger
and Miller (1962) have show that informative stimuli
were more powerful secondary reinforcers than
noninformative (or informationally redundant) stimuli .
This is a procedural point apparently not appreciated in
a number of studies (e .g., Kinsman & Bixenstine, 1968;
Murray & Strandberg, 1965 ; Wagman & Allen, 1964). In
addition, fear motivation was maintained in the test
phase. Secondary reinforcing effects based on appetitive
drives are reduced in the absence of the appropriate
drive (Schlosberg & Pratt, 1956). It is reasonable to
expect that the same would be true in the aversive case.

Black, Exper., n.10
White, Control,n-10

Blocks of Five Test Trials

Figure l. Percent correct choice of the light reinforced
goalbox for the experimental and control subjects in blocks of
five test trials.

30

50
Corr~ct
Choice

70

10

RESULTS AND DISCUSSION

Figure I shows the distribution of choices for the
light reinforced goal for the two groups. They differed
significantly on a two-tailed test based on 20 trial means
(t = 2.56, df = 18, P < .02). The result indicates
that a stimulus signaling shock termination acquires
secondary reinforcing properties strong enough to
support new learning under the present experimental
conditions.

It seems highly unlikely that the result can be
attributed to elicitation effects of either an energizing or
associative variety (cf., Siegel & Milby, 1969). Any
energizing effects due to the reinforcing stimulus are
irrelevant, since correct choice rather than running speed
was the test measure. Associative elicitation seems
unlikely for several reasons . The test trials required the
learning of new responses, thereby eliminating response
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