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Latent stimulus control develops in extinction 
after very brief feature-negative, but not 

feature-positive, discrimination 
training in the runway 

STEVEN J. HAGGBLOOM 
Arkansas State University, State University, Arkansas 

Two groups of 10 rats each were briefly trained on a feature-discrimination learning problem 
in the runway. In Group FP, the feature was present on positive (S+) trials and absent on nega
tive (S-) trials. The opposite arrangement held for Group FN. After 12 learning trials, 7 with 
S+ and 5 with S-, both groups received 10 extinction trials in a single session, 5 with S+ and 
5 with S-. Neither group showed evidence of differential responding to S+ or S- in acquisition. 
In extinction, Group FN ran faster on S+ trials than on S- trials, an effect called latent discrimi
nation learning. There was no evidence oflatent discrimination learning in Group FP. The results 
suggest that impaired FP performance in the runway, relative to FN performance, reflects retarded 
learning on the FP discrimination, rather than a performance deficit. 

Under some discrimination learning conditions, dif
ferential stimulus control by the positive (S+) and nega
tive (S-) discriminative stimuli is not evident during dis
crimination training itself, yet it develops during a 
subsequent phase of extinction (Capaldi, 1979; Capaldi, 
Berg, & Morris, 1975; Hearst, 1987, 1988). The emer
gence of differential response tendencies with respect to 
S+ and S- during an extinction test is called latent dis
crimination learning. Some of the reasons why discrimi
nation learning may be latent have been discussed by 
Capaldi and Hearst and are not of immediate concern here. 
Rather, the present experiment capitalized on the fact that 
the procedures developed by Capaldi et al. (1975) pro
vide a means of detecting differential control by S+ and 
S- after very brief runway discrimination training. 

The purpose of the present experiment was to assess 
the early development of differential stimulus control in 
a feature-discrimination learning problem in the runway. 
In this task, the discriminative cue is the presence versus 
absence of a distinctive stimulus (feature). In a go/no-go 
discrimination task in the runway, discriminative respond
ing develops faster in the feature-negative (FN) condition, 
in which the feature is a component of S-, than in the 
feature-positive (FP) condition, in which the feature is a 
component of S+ (Haggbloom, 1983; Haggbloom & 
Sheppard, 1986). The faster rate of discrimination learn
ing in the FN condition is called a feature-negative effect 
(FNE). 

In situations other than the runway-as, for example, 
those involving keypecking by pigeons in an operant 
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chamber-FP learning is invariably superior to FN learn
ing, and, indeed, FN learning may completely fail to de
velop (see Hearst, 1978; Jenkins & Sainsbury, 1969). 
However, Hearst (1987, 1988) recently reported that dis
criminative responding that is absent or impaired during 
training on an FN problem will develop or improve dur
ing extinction. This latent FN discrimination learning 
reflects the acquisition of differential control by S+ and 
S- that was not evident in behavior during discrimina
tion training. 

In the runway, the FP discrimination is eventually 
learned, and, given adequate training, performance in the 
FP condition approaches that in the FN condition (Hagg
bloom, 1983, Experiment 1). The superior FN perfor
mance shows up early in training, after as few as 24 trials 
(Haggbloom, 1983, Experiment 2). The purpose of the 
present experiment was to look for latent discrimination 
learning following very abbreviated FP and FN training 
in the runway. Evidence for latent FP learning following 
limited training would indicate that impaired performance 
on FP discriminations in the runway is due to deficient 
control of FP responding rather than to retarded FP 
learning. 

The procedures used here were modeled after those used 
by Capaldi et al. (1975), who reported latent development 
of differential stimulus control by S+ (a black runway) 
and S- (a white runway) in extinction after only 12 dis
crimination learning trials. The important procedural fea
ture of their experiment was the presentation of all daily 
S+ trials prior to daily S- trials. This trial sequence 
minimizes the conflicting stimulus control that can be ex
ercised by internal reward-produced cues, and it thereby 
facilitates the detection of differential control by S+ and 
S- (Capaldi et al., 1975; Haggbloom, 1978; Haggbloom 
& Tillman, 1980). 



In the present experiment, two groups of rats, labeled 
FP and FN, were trained in the runway on feature-positive 
and feature-negative discriminations, respectively. Both 
groups received a total of 12 discrimination learning trials, 
7 with S+ and 5 with S-, over 4 days of training, fol
lowed on Day 5 by a single session of 10 extinction trials, 
5 with each discriminandum. 

MEmOD 

Subjects 
The subjects were 20 male rats, bred in the laboratory from Holtz

man stock, 90-120 days old at the start of discrimination training. Ten 
rats were randomly assigned to each group. 

Apparatus 
The apparatus consisted of a single straight alleyway that was 235 cm 

long, 10 cm wide, and IS cm high. The alleyway, made of wood, had 
a hinged hardware-cloth top. The initial and final 25 cm of the runway 
constituted start- and goalboxes, respectively. The start- and goalboxes 
were separated from the rest of the runway by manually operated guil
lotine doors. Three clocks (.01 sec) recorded start, run, and goal times 
over respective distances of20, 150, and 30 cm from the startbox door . 
Opening the startbox door activated the first clock, and photoelectric 
circuitry controlled its offset and the operation of the remaining two 
clocks. The goalbox contained an unpainted goal cup constructed by 
drilling a 6-cm hole in a small block of wood. The goal cup was posi
tioned against the end wall of the goalbox. The feature was a tactile 
cue that consisted of Ih in. hardware cloth laid over the floor of the 
startbox and runway between the startbox and goalbox doors . 

Procedure 
The rats were housed individually and placed on a 12-g per day diet 

of lab chow 2 weeks prior to the start of discrimination training. On 
each of the 3 days immediately preceding training, the rats were handled 
in squads of 2 for 2 min and later fed six .045-g food pellets in their 
home cages. 

There were 12 discrimination training trials, 7 with S+ and 5 with 
S-. The trial sequence over Days 1-4 consisted of + -, + + - , + + - , 
and ++--. On S+ trials, the rats received six .045-g food pellets, and 
on S- trials, they were confmed to the unbaited goalbox for 20 sec. 
For Group FP, the presence of the tactile cue constituted S+ and its 
absence was S-. The opposite arrangement held for Group FN. On 
Day 5, each rat received a rewarded S+ trial followed by 10 extinction 
trials, 5 each with S+ and S-. The sequence of extinction trials was 
+-++-+--+- for half the rats in each group and the reverse of 
this sequence for the remaining rats. 

The rats were run in squads of 4, containing 2 rats from each group. 
The intertrial interval was approximately 4 min. A maximum time of 
60 sec was allowed in each alley section. If 60 sec were exceeded in 
any alley section, the additional time was added to the time for the next 
section. If a rat did not enter the goalbox within 180 sec, the trial was 
terminated by placing the rat in the goal box, where it received the 
scheduled trial outcome. 

RESULTS 

All analyses were perfonned on running times con
verted to speeds in centimeters per second. Differences 
were most pronounced in the goal section of the runway, 
so only goal speeds are reported here. 

There was no difference between mean running speeds 
on S+ and S- trials for either group on any day of 
discrimination training. For Group FP, the differences 
between mean running speeds on S+ and S- trials on Days 
1-4 were -5.57, -0.64, -3.45, and 2.21 em/sec, re-
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spectively. The comparable values for Group FN were 
-5.S3, -4.0S, 0.2S, and -0.54 em/sec. Separate anal
yses of variance with groups (2) as a between-subjects 
variable and discriminanda (2) as a within-subjects 
variable were applied to mean S+ and S- speeds on each 
day of discrimination training. None of the analyses 
showed significant main effects or groups x 
discriminanda interactions (all Fs < I). 

Figure I shows the mean running speed on the five 
extinction trials with S+ and the five extinction trials with 
S- for both groups. As can be seen, Group FP ran at very 
nearly the same speed on S+ and S- trials. Group FN, 
on the other hand, ran as fast as Group FP on S+ trials, 
but it ran slower on S- trials than on S+ trials. A 2 (group) 
x 2 (discriminanda) x 5 (trial) analysis of variance 
applied to the data shown in Figure I yielded a reliable 
group x discriminanda interaction [F(l,IS) = 4.47, P < 
.05]. Simple effects of discriminanda for each group 
showed that Group FN ran reliably faster in S+ than in 
S- [F(l,IS) = 4.90, P < .05], but that S+ and S
running speeds in Group FP did not differ (F < I). 

DISCUSSION 

In the present experiment, differential responding to S+ and S- that 
had not developed during a very brief discrimination training phase 
emerged during an extinction test in Group FN, which was trained on 
a feature-negative discrimination, but this did not occur in Group FP, 
which was trained on a feature-positive discrimination. The failure of 
latent discrimination learning to occur in Group FP suggests that the 
slower acquisition of FP discriminations relative to FN discriminations 
in the runway (Haggbloom, 1983; Haggbloom & Sheppard, 1986) 
reflects impaired learning in the FP case, rather than a deficiency in 
the early control of FP performance. 

The present results stand in contrast to those obtained in the operant 
chamber. In that preparation, FP performance is invariably superior to 
FN performance, a feature-positive effect (FPE), and the FPE may be 
a consequence of deficient control of discriminative responding in the 
FN case rather than impaired learning (Hearst, 1987). The runway 
preparation, on the other hand, uniquely and regularly yields superior 
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Figure 1. Overall mean running speed for Group FP and 
Group FN on extinction trials with S+ and S-. 
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performance on the FN discrimination problem, an outcome that the 
present results suggest is due to faster learning in the FN case. 
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ERRATUM 

Heller, M. A., & Kennedy, 1. M. Perspective taking, pictures, and the blind (Bulletin a/the 
Psychonomic Society, 1989,27,500 [Abstract No. 148]). In the program of the 30th Annual Meeting 
of the Psychonomic Society and in the reprint of the program included in the November 1989 issue 
of The Bulletin, the surname of the first author, Morton A. Heller, was misspelled as Meller. The 
incorrect spelling occurs also on page 534 in the Author Index and on page 537 in the Address Index. 
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