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College students were trained to discriminate between sets of either related 
(R) or unrelated (U) words and were then given a recall test, followed by a 
recognition test. Results indicated that when equated for the amount of 
practice, R words were recalled more easily than they were recognized, but 
recognition was superior to recall for U words. The results are interpreted within 
a framework that distinguishes between different attributes of words and 
between storage and retrieval of memory traces. 

College students who learned to 
discriminate between words from two 
conceptual categories (e.g., apple, pear 
vs shirt, dress) suffered a recognition 
loss for the individual instances as 
compared to a control group that 
discriminated between unrelated 
words (e.g., apple, arm vs shirt, 
doctor) (Kendler, Kendler, & Marken, 
1970). Two hypotheses were tested to 
explain the memory loss of 
conceptually related items (Kendler & 
Ward, 1971). The first, a 
sequential-stage hypothesis, assumed 
that in a conceptual discrimination 
task, S first responds to a word's 
individual meaning (apple-apple) and 
then he transforms the word into its 
conceptuallabel (apple-fruit). If these 
two stages could be controlled 
experimentally by varying 
stimulus-exposure and response-delay 
periods, the expectation was that the 
memory loss of an individual word 
(e.g., apple) would be augmented by 
decreasing S's opportunity to respond 
to a word's individual meaning and by 
increasing his opportunity to 
trans form the word into its conceptual 
label. The second hypothesis, the 
competing-attribute hypothesis, 
postulated that in a conceptual 
discri mi na tion task, S responds 
simultaneously to two competing 
attributes (Anisfeld & Knapp, 1968; 
Underwood, 1969) of each word, its 
individual meaning and its conceptual 
category. The prediction would be 
that the greater the tendency of the 
conceptual instance to evoke the 
conceptual category, the smaller 
would be the tendency to remember 
the specific word. 

Experimental evidence supported 
the competing attribute hypothesis 
(Kendler & Ward, 1971). Whereas 
varying conditions of 
stimulus-exposure and response-delay 
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periods failed to influence the 
recognition of the conceptual 
instances, significant negative 
correlations were obtained between 
the frequency of occurrence of each 
word from the list of norms of 
conceptual instances (Battig & 
Montague, 1969) and the number of 
correct recognitions. That is, the 
greater the frequency a particular 
instance is given in response to the 
category label, the less likely is the 
instance to be recognized following 
conceptual discrimination training. 

The question that the present study 
is designed to ans wer is wbether the 
observed memory loss of conceptual 
instances in a conceptual 
discrimination task is limited to 
recognition or does it extend to a 
different measure of memory, such as 
recal!. 

SUBJECTS 
Forty students from an 

introductory psycbology course at tbe 
University of California, Santa 
Barbara, served as Ss to meet course 
requirements; they were assigned 
randomly to one of four experimental 
groups. 

APPARATUS 
A Polymetric Model V-0526 

tachisto-projector, located outside a 
soundproof room, projected stimulus 
words onto a 9 x 12 in. milk glass 
screen in the experimental room. 
Directly below the screen, there was a 
light on a table tbat signaled S to 
res pond. Tbe response unit consisted 
of two buttons on the table, 1 ft apart, 
with reinforcement lights directly 
beside each one. The S sat at the table, 
facing the screen, and operated the 
response buttons with his left and 
right hand, respectively. 

STIMULUS MATERIAL 
The stimuli were of two types: 

related (R) or unrelated (U) words. 
The R words consisted of 16 instances, 
8 from the conceptual category parts 
of the human body and 8 from the 
category four-footed animals. Tbe U 
words were 16 instances, each instance 
being the most frequently given 

response for one of tbe different 
conceptual categories (Battig & 
Montague, 1969). Tbese U instances 
were arbitrarily divided into two sets 
of 8. The Rand U words did not differ 
in terms of frequency according to the 
Thorndike-Lorge count (1944) [t(30) 
= .37, p > .05]. 

PROCEDURE 
After entering the soundproof 

experimental room, the S received 
written instructions describing the 
apparatus and his task. He read that a 
series of words would be projected on 
the screen and that his task was to 
discover which of the two buttons 
should be pressed for each word; a 
correct choice would be indicated by 
the appropriate reinforcement bulb 
being lit. Tbe correct button for each 
of the two conceptual categories was 
assigned randomly. 

The sequence of events on each trial 
was as follows: stimulus exposure, 
delay period, response period, and 
intertrial interval. Half of the Rand U 
groups received one of two possible 
timing seq uences in order to check on 
previous results indicating tbat 
recognition scores were uninfluenced 
by variations in stimulus exposure and 
delay periods (Kendler & Ward, 1971). 
A fast (F) group saw tbe word exposed 
for .5 sec and received a O-sec delay 
period prior to the response period. A 
slow (S) group saw tbe word exposed 
for 2 sec and received a 2-sec delay 
period. Both groups received a 
response period of 1 sec and an 
intertrial interval of 1 sec. These 
timing operations were included to 
check upon previous evidence 
(Kendler & Ward, 1971) that 
recognition scores were not influenced 
by various exposure and delay periods. 

Training commenced with either R 
or U stimuli. The criterion of learning 
for the R Ss was one complete block 
of trials in which the responses to all 
16 instances were correct. Since it was 
expected that the R group would learn 
the discrimination faster than the U 
group (Kendler, Kendler, & Marken, 
1970; Kendler & Watson, 1969), each 
U S was yoked to an R S, thus making 
equal the amount of practice for each 
group. It should be noted that most U 
Ss did not reach the criterion of a 
correet block of trials. 

After discrimination training was 
completed, Ss from both groups were 
instructed to re cord all tbe words from 
the training task that they could 
remember. When S indicated that he 
could not recall any additional words, 
he was given a list of 48 words which 
comprised the test of recognition. For 
the R Ss, the list consisted of 8 
instances each from the categories of 
parts of the human body and 
fo ur-footed animals, which were 
presented during training, and an 
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Table 1 
Result of Discrimination Training and the Two Tests of Retention 

Discrimination 
Training 

(Number of Blocks) 

Group Timing Mean SD 

Related 
F 3.6 2.65 
S 3.5 2.54 

Unrelated 
F 3.6 2.65 
S 3.5 2.54 

additional 16 instances from each of 
these two categories that had not 
appeared during training. For the U Ss, 
the list contained the 16 words from 
the training period plus 2 extra 
instances from each of the 16 
conceptual categories represented. 

RESULTS 
The results for discrimination 

training, recall, and recognition are 
reported in Table 1. 

A 2 by 2 by 2 analysis of variance 
with repeated measures was conducted 
involving two stimulus conditions (R 
and U), two timing sequences (F and 
S), and two response measures 
(recognition and recall). Of the three 
main effects, only the difference in 
response scores, recognition, and recall 
produced a significant main effect 
[F(1,36) = 223.27, p < .01]. Neither 
the differences in timing (F or S) nor 
stimulus conditions (R or U) produced 
significant main effects; in both cases, 
F(1,36) < 1. The interaction between 
stimulus groups and the measure of 
memory (recognition and recall) 
proved significant [F(1,36) '" 223.27, 
P < .01]. To determine the basis of 
this interaction, a comparison between 
the effects of Rand U words on each 
test of memory was conducted. 
Consistent with previous evidence 
(Kendler, Kendler, & Marken, 1970), 
the recognition of U words (mean '" 
14.8) was superior to that of R words 
(mean = 13.5) [F(1,18) = 5.97, 
p< .05]. Recall, however, produced 
opposite results, the me ans being 8.8 
for U words and 10.0 for R words 
[F(1,18) = 5.12, P < .05]. 

Consistent also with previous 
findings (Kendler, Kendler, & Marken, 
1970) was evidence that suggested that 
the greater the frequency a particular 
word is given in response to a category 
label (e.g., animals), as revealed by the 
norms of Battig & Montague (1969), 
the less likely is that instance to be 
recognized. The rank order correlation 
between the frequency of OCCUrrence 
and the number of correct 
recognitions of animals was -.71 
(p < .05). For parts of the body, the 
rho value was a nonsignificant -.03. A 
similar relationship prevailed for recall; 
the correlated frequency of occurrence 
and correct recall for parts of the body 
was -.83 (p < .01) and a 
nonsignificant -.08 for animals. 

194 

Recall Recognition 
(Number of (Number of 

Items Correct) Items Correct) 

Mean SD Mean SD 

9.8 1.99 13.0 1.26 
10.2 1.17 13.9 1.81 

8.9 2.07 15.2 1.89 
8.6 2.20 14.4 1.39 

During recall, three R Ss emitted 
one intrusion, Le., "recalled" a 
category word which did not appear 
during discrimination training. None 
of the U Ss produced any intrusions. 
During recognition, six R Ss had one 
or more false alarms (identifying a 
word not present during 
discrimination training), with the total 
number being nine, while four U Ss 
produced five false alarms. 

DISCUSSION 
The results are inconsistent with a 

model that assurnes simply that the 
strength of a memory trace will 
determine what will be remembered 
(Kintsch, 1970). According to such a 
simple strength model, recall and 
recognition scores should have yielded 
relatively similar results for the 
retention of Rand U words. Because 
of the discrepancy between 
recognition and recall scores, the 
conclusion must be drawn that in the 
present experiment, they were 
affected by different memory 
processes. 

One possible explanation of the 
present results rests upon the 
distinction between the storage and 
retrieval of memory traces (Melton, 
1963; Tulving, 1968). Within the 
framework of this distinction, one 
would postulate that the storage of the 
memory traces of the Rand U words 
differed in that the former were stored 
more in terms of two major attributes, 
individual meaning, and conceptual 
label, while the latter were stored 
primarily in terms of their individual 
meaning. Superior recall of R over U 
words resulted from the advantage the 
former had due to the availability of 
the retrieval cues from the two 
conceptual categories (Cohen, 1963). 
In the test of recognition, however, 
the retrieval cues of the conceptual 
categories functioned more as a 
liability. These conceptual cues faiIed 
to discriminate between the instances 
that were previously present during 
discrimination training and those that 
were not. In contrast, the U words 
were not stored primarily in terms of 
conceptual attributes and did not 
suffer equivalent interference effects 
from instances from the same 
categories as did R words. As Table 1 
indicates, after only three exposures of 
the 16 words, the recognition for U 

words was practically perfect. 
The finding that the words that 

were most highly associated with the 
category labels were the most difficult 
to remember suggests that essentially 
similar retrieval processes operate for 
R words in both recall and 
recognition. Such a conclusion wouId 
be inappropriate for U words which 
exhibit a greater difference between 
recall and recognition scores. Because 
Ss do not have available any simple 
retrieval cue for U words, recall is 
relatively poor when compared to 
recognition. In contrast, U words are 
easier to recognize than R words 
because of the absence of marked 
interference effects produced by a 
common conceptual label. 

The present experiment could be 
criticized because the recall test 
preceded the recognition test for all 
Ss. However, if the words recalled 
facili tated recognition, then the 
expectation would be that the words 
that produced superior recall would 
also yield better recognition. This was 
not the case. 

The question that this experiment 
was designed to answer, whether 
the recognition loss of conceptual 
instances would be reflected in recall 
scores, yields a negative response. 
Memory is obviously a multiprocess 
phenomenon, and the difference in the 
functioning of two processes, storage 
and retrieval of memory traces, can 
account for the obtained difference in 
the recognition and recall of related 
and unrelated words. 
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