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This study, concerned with imagery as a
possible mediator of verbal associations, de-
veloped from prior investigations of the effect
of word order on the learning of nouns and
modifying adjectives. Lambert and Paivio
(1956) found that lists of adjective-noun
word groups were learned more easily when
the nouns preceded rather than followed the
adjectives. While contrary to expectations
from .- English langdage habits, the finding
was consistent with the interpretation that
nouns function as conceptual “pegs” for their
modifiers. Elaborating on this hypothesis,
Paivio (1963) suggested that the efficiency
of nouns as stimulus pegs may depend on
their capacity to elicit imagery which can
mediate recall of associates (cf. discussions of
a memory system in which sensory images
are used as associative aids; e.g.,, Miller,
Galanter, and Pribram, 1960, pp. 134-138;
Wallace, Turner, and Perkins, 1957). On the
basis of this hypothesis and the assumption
that concrete nouns evoke images more readily
than abstract nouns, Paivio predicted that
paired-associate (PA) learning of noun-ad-
jective pairs would be easier with concrete
rather than abstract nouns as stimuli; that is,
the facilitating effect of noun concreteness
was expected to be greater on the stimulus
side of pairs, where the word’s capacity to
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arouse mediating imagery would be crucial,
although a positive effect of response con-
creteness was also expected on the basis of
other learning data (e.g., Gorman, 1961). The
results of one of two experiments supported
the prediction, but the differential effect of
noun concreteness on the stimulus side was
slight in comparison with a strong main effect
of this variable.

The expected effect may have been partly
obscured in the above study by strong pre-
experimental associative linkages between
the nouns and adjectives. Accordingly, noun-
noun pairs were used to investigate the in-
fluence of word abstractness and imagery
in the present research; stimulus and response
abstractness were simultaneously varied. It
was predicted that the four stimulus-response
combinations constructed from concrete and
abstract nouns would be learned in the order,
concrete-concrete . (CC), concrete-abstract
(CA), abstract-concrete (AC), and abstract-
abstract (AA), in increasing order of diffi-
culty, the predicted superiority of CA over AC
pairs being particularly crucial to the imagery
hypothesis. The image-evoking capacity of
the nouns was also assessed by means of Ss’
ratings: it was expected that rated imagery
(I) would be higher for concrete than for
abstract nouns. In view of the potent in-
fluence of meaningfulness () on. verbal
learning (e.g., Underwood and Schulz, 1960),
and Lambert’s (1955) finding that concrete
nouns exceed abstract nouns on this variable,
m data were also obtained.. Furthermore,
since an aural mode of presentation was used
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in the learning task, the words were rated on
auditory familiarity.

MEeTHOD
Materials

The stimulus words consisted of 16 “concrete”
nouns and 16 “abstract” nouns with frequencies of
50 or more occurrences per million according to
Thorndike and Lorge (1944). The concrete nouns
refer to denotable objects or things, whereas the
abstract nouns lack comparable objective referents.
All of the abstract nouns were ones categorized as
abstract by Gorman (1961) on the basis of judges’
ratings. Not all of the concrete nouns used here
were rated for abstractness in Gorman’s study, but
their denotative quality is unambiguous in each
case. The concrete nouns are: String, Tree, Coffee,
Dress, Shoes, House, Pencil, Garden, Wheat, Potato,
Woman, River, Chair, Magazine, Flower, and Star.
The abstract nouns are: Idea, Moment, Soul, Opin-
ion, Effort, Freedom, Series, Health, Truth, Duty,
Fate, Theory, Event, Fact, Virtue, and History.

A PA list consisting of 16 pairs was constructed
from the words, such that the list included four
pairs of each of the following combinations: CC,
CA, AC, and AA. The pairing was random but for
the restrictions that pairs comprised of words be-
ginning with the same letter, or with obvious
meaningful associations, such as Flower-Garden,
were not permitted. A second list was constructed
by recombining nouns from CC and AA pairs of
the first list as CA and AC pairs in the second, and
CA and AC pairs of the first list as CC and AA
pairs in the second. A third and fourth Hst were
created by reversing the stimulus-response position
-of the pairs in each of the above lists. The varied
pairing controlled for possible biases favoring the
learning of specific pairs.

Procedure

Paired-Associate Learning. The PA learning pro-
cedure involved auditory presentation of alternate
learning trials (both stimulus and response members
presented) and recall trials (stimulus members only
presented) to four groups of 25-34 Ss each. Each
group learned a different one of the four arrange-
ments of the basic PA list described above. Two
groups were given 4 trials and two, 6 trials. The
2 additional trials in the latter groups contributed
no unique information and, to maintain uniformity,
only four trials were considered in the analysis of
the data.

Prior to the learning task, instructions were read
to the Ss and an example was presented. The
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example consisted of reading aloud, once, four PAs
comprised of words unrelated to those used in the
actual experiment, following which the stimulus
words alone were read and Ss were asked to respond
orally to each. They were told that on recall trials
with the actual list they were to write their answers.
Recording sheets, each of which contained a column
of numbers, 1-16, were provided. The Ss were told
not to be concerned about spelling errors,

On each learning trial the pairs were read aloud
in a monotone, approzimately 2 sec between pairs.
The stimulus words alone were then read at 8-sec
intervals, allowing Ss time to write the responses.2
To avoid confusion in recording responses, the num-
bers indicating the ordinal position of items were
also read aloud immediately preceding the stimulus
words, e.g., one-history, two-pencil, etc. The items
were presented in a different, randomly determined,
serial order on each learning trial and each recall
trial. Other than the time required by Ss to turn
to a new answer sheet after a completed trial, no
specific intertrial interval was allowed.

In an attempt to eliminate errors of word recogni-
tion (in particular, “shoes” tended to be reported
as “choose”), all but the first group of Ss had the
test words read to them once, in a random order,
and spelled prior to the learning task. Such errors
still occurred but they will not be considered
separately in the present report inasmuch as they
were relatively infrequent and preliminary attempts
to adjust for them had no significant effects on
the results, and the four different pairings of specific
words presumably controlled for any systematic
effect such errors might’ have had.

Imagery. Ratings of I were obtained from 26 Ss
who did not participate in the PA learning experi-
ment. A fairly standard rating procedure was used
(cf. Underwood and Schulz, 1960, Ch. 2), the
material being presented in mimeographed booklets.
The instructions defined sensory imagery and
stressed that Ss rate the words on the ease or speed
of an aroused image. Two practice words were

2 The 8-sec interitem interval may be regarded
as a possible source of error in.that it permits re-
hearsal which may differentially affect the four
classes of items. Evidence that this is not the case
comes from a more recent study (Paivio and Olver,
1964), in which the effects of noun specificity-gen-
erality were investigated and found to be highly
similar to the effects of abstractness reported here
despite differences in procedure, ie., items were pre-
sented on a memory drum rather than aurally, and
with a 2- rather than 8-sec interitem interval on
recall trials.
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provided. Eight stimulus words appeared per page,
each word accompanied by a rating scale repre-
senting five degrees of ease of imagery, ranging from
“Very easy—image aroused immediately” to “Very
difficult—image aroused after long delay, or not at
all.” The ratings thus constituted a crude measure
of the latency of sensory images elicited by the
words.

Meaningfulness. Data on m of the test words were
obtained from 46 additional Ss; Noble’s (1952) pro-
duction method was closely followed. Instructions
and stimulus materials were provided in a mimeo-
graphed booklet. Each stimulus word appeared on
a separate page and was repeated 20 times in a
vertical column. The ordinal arrangement of the
32 words in a booklet was randomly varied for
different Ss. Sixty seconds were allowed for the
written associations to each word.

Auditory Familiarity. Ratings of the auditory
familiarity (F) of the test words were obtained
from 14 male and 10 female Ss from one of the
groups that had participated in the PA learning
experiment about 4 weeks earlier. A 9-point scale,
with 9 labeled “Extremely Familiar” and 1 “Ex-
tremely Unfamiliar,” was drawn on the blackboard,
and Ss were asked simply to rate words that were
to be read to them on how familiar they were as
spoken words according to the scale on the board.
The words were numbered from 1 to 32 and each
number and word was read aloud. To avoid visual
exposure ‘to the words, Ss wrote down only the
number of each word and their numerical rating of
its familiarity. A 5-sec rating interval was allowed
per word. -

Subjects

All data were obtained from adult Ss comprised
mainly of elementary and secondary school teachers
enrolled in university summer school psychology
courses. A total of 117 participated‘in the PA experi-
ment, In order to have an equal number (ie., 25)
in each of the four groups involved, 17 Ss were
randomly eliminated from the sample. The final PA
sample consisted of 51 males and 49 females. Data
on I were obtained from a further group of 14 male
and 12 female Ss; data on m, from 28 males and
18 females.

REsuLTS

Effect of Abstractness on Learning. The
results were highly similar for the four groups
of Ss, and their data were pooled in the
analyses. Inspection of plotted learning curves

(mean number of responses correctly recalled
on each of four trials) for the different com-
binations of stimulus and response abstract-
ness clearly indicated that there was no inter-
action over trials, and statistical analyses
were done only on the total number of correct
responses over the four trials. The means and
standard deviations for each comhination are
presented in Table 1. It can be seen that the

TaBLE 1
MEean Totar NUMBER oF CORRECT RESPONSES
oN Four TRIALS AS A FUNCTION OF STIMULUS
AND 'RESPONSE ABSTRACTNESS

Response
Concrete Abstract
Stimulus Mean SD Mean SD
Concrete 1141 2.83 10.01 3.21
Abstract 7.36 3.40 6.05 3.59

combinations rank in the predicted order of
difficulty: CC, CA, AC, and AA, recall being
highest for CC pairs and lowest for AA pairs.
To determine the relative effects of stimu-
lus and response abstractness, the data were
analyzed by a three-way analysis of variance
for correlated means (McNemar, 1962), with
stimulus abstractness, response abstractness,
and Ss as bases of classification. The analysis
showed that the effects of both stimulus and
response abstractness are highly significant,
the F for the former being 299.47; for the
latter, 36.87 (df = 1/99, p < .001, in each
case). It should be noted that, in support
of prediction, the effect of stimulus abstract-
ness is clearly greater, the variance attrib-
utable to its being more than 8 times that
attributable to response abstractness. The
interaction of the two was not significant
(F < 1.00). Differences between pairs of
means were also tested by individual: ¢ tests
for correlated means. All differences are
highly significant (p < .001), the most
crucial comparison being that between CA
and AC pairs. As predicted, recall was better
for CA pairs. ,
Relations Between Concreteness, I, m, F,
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M),:AN_SCOR}:S'FOR CoNCRETE AND ABSTRACT NOUNS EI:B;;A(;RY, MEANINGFULNESS, AND AUDITORY FAMILIARITY
Imagery Meaningfulness Familiarity
Nouns Mean SD Mean SD Mean SD
Concrete 4.70 .33 14.11 .90 7.70 84
Abstract 2.90 .58 10.34 1.17 6.50 .56

and Learning. Mean values based on the
sample of Ss contributing data on each vari-
able were computed for I, m, and F for each
of the 32 nouns. Since Noble (1963) reports
that failure to follow his original criteria of
response acceptability in scoring for # has
little effect on the scale’s precision, m scores
in the present study were based on the un-
edited, total number of different associations
given by each S. Imagery and F scores were
based on 5- and 9-point scales, respectively,
higher scores representing higher values of
the - attributes. The means of the average
scores on I, m, and F for concrete and ab-
stract nouns are presented in Table 2, where

it can be seen that concrete nouns are higher

than abstract nouns on each of the variables.
The concrete-abstract difference is highly
significant (p < .001) in each case, the ¢
ratios being 12.86 for I, 9.95 for m, and 6.67
for F. The difference is clearest for I, on
which there is no overlap of scores for words
of the two categories.

Product-moment correlation coefficients
were also computed between mean scores for
the three ‘attributes. Imagery and m correlate
90; I and F, .76; and m and F, .75. To de-
termine the relations of these attributes
‘to learning, correlations were computed. be-
tween the mean scores on the attributes and
mean recall scores (based on the data of all
four groups of Ss) for each of the 32 items
when the items served as stimuli, as well as
when they served as responses. Recall scores
correlated .74, .75, and .54 with stimulus 7,
m, and F, respectively; and .42, 43, and .31
with corresponding-response attributes.® The

8 For purpose of comparison, it may be noted
that the point-biserial correlations between recall

correlations of stimulus attributes with learn-
ing are significantly higher than those of
response attributes (in the case of I and m,
p < .01; in the case of F, p < .02). It is
clear from' these data that 7 and m are
completely confounded, but the relative con-
tribution of F to performance could be de-
termined by partial correlations. With F held
constant, the partial correlations of stimulus
I and m with recall are .60 and .61, respec-
tively, p < .00l in each case. Conversely,
with either 7 or m constant, the correlation
between stimulus F and recall is approxi-
mately zero. Thus, F can be ruled out as an
effective stimulus variable. Since theoretical
interest centered on the stimulus role of I,
_partial correlations involving response attri-
butes were not considered.

Discussion

The results of the study are clearly in
accord with the predictions from the con-
ceptual peg hypothesis, but, in view of the
confounding of I and m, it is necessary to
consider alternative interpretations involving
those variables. Since PA studies have gen-
erally found the effect of response m to be
greater than stimulus- m (see Kothurkar,
1963; Nodine, 19637 Epstein, 1963; and the
summary of earlier research by Underwood
and Schulz, 1960), contrary to- the relations
reported here, it may be argued that the in-
fluence of m was overshadowed in this re-
search by a more potent variable on the stim-
ulus side. However, a reversal of the usual
effect of m has also been found in other
studies (Epstein and Streib, 1962; Goss,

scores and stimulus and response concreteness are
.72 and .37, respectively.
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Nodine, Gregory, Taub, and Kennedy, 1962;
Mandler and Campbell, 1957), and the
present study may simply represent a further
instance in which stimulus = had more
weight. This unusual effect might be ex-
plained by a two-stage analysis of PA learning
(cf. Underwood and Schulz, 1960). Most PA
studies on the effect of m have used relatively
meaningless material, at least as low-m items,
and response learning has accordingly been a
major factor. In the present study, all items
were familiar words, response learning was
presumably at a minimum, and the results
may reflect primarily the influence of m
during the associative phase of learning (cf.
Epstein and Streib, 1962). However, this
analysis still does not explain why the rela-
tion to m was greater on the stimulus side.
Epstein (1963), for example, suggested that

if thé necessity for response learning were

eliminated, the effects of stimulus and re-
sponse # should be equivalent, not ‘that the
former should be greater.

A further problem with = is the general
lack of a firm theoretical basis for any effect
of m in PA learning. One possible approach,
associative probability, generates the para-
doxical prediction - that an increase in m
should increase the probability of both cor-
rect and incorrect (interfering) interitem con-
nections (cf. Underwood and Schulz, 1960,
pp. 44; Wimer, 1963). A study by Postman
(1962) indicates that pre-experimental asso-
ciative probability can have both effects, but
his findings also show that this variable signif-
icantly influences learning and retention
when word frequency of stimuli is low but
not when it is high. Since only high frequency
words were involved in the present experi-
ment, associative probability as a possible
basis for the effect of m is weakened. Finally,
while associative probability might conceiv-
ably explain the superiority of CC over AA
pairs, it is difficult to see how it could account
for the CA-AC difference. In view of these
difficulties with ‘m, it seems reasonable to

consider alternative explanations of the
findings, particularly ones based on the con-
cept of imagery.*

The assumed effect of I on learning could
be interpreted in terms of acquired distinc-
tiveness based on denotative meaning. Saltz
(1963) found support for an acquired dis-
tinctiveness variable, cognitive differentiation,
in a relevant PA learning study in" which the
availability of color cues accompanying each
verbal stimulus was varied by presenting
them during learning but not recall trials,
or vice versa. Color differentiation was found
to facilitate learning even when the color
could not readily be used as a cue. The per-
tinent feature of Saltz’s study here is that his
procedure provided an opportunity for color
sensations to be conditioned to the verbal
stimuli, which may thereby have acquired
distinct denotative or “concrete” meanings
(cf. Phillips, 1958). Similarly, the effect of
abstractness in the present study could be
interpreted as cognitive differentiation re-
sulting from prior association of concrete
words, but not abstract words, with specific
objective referents: by virtue of the distinct
denotative meanings thus acquired, concrete
nouns may suffer little interference from
other nouns.

It was possible to test the above interpreta-
tion of the present findings by using asso-
ciative overlap, i.e., the numbers of associates
words have in common, as an index of distinc-
tiveness. Wimer (1963) found PA learning
difficulty to be directly related to associative
overlap among stimulus items. If the same
relation holds in the present study, greater
overlap would be expected among abstract
rather than concrete nouns. An associative:

4 Direct evidencé against m as the effective
variable was obtained in the more recent study by
Paivio and Olver (1964; see footnote 2) on the effect
of stimulus and response generality: I, but not m,
of stimulus members correlated significantly with
recall scores. However, stimulus specificity was also
superior to I as a predictor of recall.
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overlap score, based on the total number of
associates a given noun had in common with
the other 15 members of the same (concrete
or abstract) class, was derived for each
noun from the associations of a random
sample of 20 of the 46 Ss that contributed
m data in this study. The overlap scores of
the two classes of nouns do not differ signifi-
cantly. Furthermore, a product moment cor-
relation of — .21 between overlap scores of
stimulus terms and mean recall scores, al-
though appropriate in sign, is also insignifi-
cant. Thus, distinctiveness, defined in terms
of associative overlap, does not explain the
effect of abstractness on learning.’

The conceptual-peg theory assumes that /
affects learning, not via differentiation, but
directly through facilitation of the linkage
between members of pairs. Such an interpre-
tation is consistent with recent discussions of
images as conditioned sensations which can
function as mediators (e.g., Mowrer, 1960;
Staats, 1961). Concrete nouns presumably
elicit such mediators readily and are therefore
partictllarly effective as cues for associated
response items. Differentiation might be in-
volved in addition, based possibly on vivid-
ness of associations rather than properties of
stimulus or response members alone. Jenking
(1961, pp. 74-75), for example, commenting
on the mnemonic system involving associating
imagery, suggests that if the associations are
bizarre, i.e., unlike any others, they protect
items from interference from other items.
It should be noted, however, that the media-
tion involved in such a technique, as well as

5 It may be noted that associative overlap scores
of concrete stimuli, considered separately, correlate
— .69 (df = 14, p < 01) with recall, whereas the
relation for abstract stimuli is only - .02. This find-
ing suggests an interfering effect among concrete
nouns due to associative overlap, but it does not
clarify the differential effect of concrete and abstract
nouns on learning. Adjusted indices of associative
overlap, which take into account the greater mean
number of associates elicited by concrete nouns,
also failed to account for the PA learning data.

in the present study, could be entirely verbal.
Concrete nouns may simply be more effective
in eliciting verbal mediators, which subjects
are known to use as memory aids (see Jensen
and Rohwer, 1963; Underwood and Schulz,
1960, pp. 296-300). It is a challenge to
experimental ingenuity to determine un-
equivocally whether nonverbal symbolic fac-
tors may also function in this capacity, as
it has been assumed in this research.

SUMMARY

Subjects were given alternate learning trials
(auditory presentation of pairs) and recall
trials (presentation of stimuli) on a list of
paired-associates composed of concrete and
abstract nouns. On the assumption that con-
crete nouns are superior tfo abstract nouns in
their capacity to elicit sensory images, and
that imagery can mediate the formation of
an associative connection between members
of a pair, it was expected that learning would
be particularly facilitated with the concrete
nouns as stimuli. Thus, the predicted learning
difficulty of four stimulus-response combina-
tions was as follows: concrete-concrete, con-
crete-abstract, abstract-concrete, and ab-
stract-abstract, in increasing order of difficulty.
Analysis of recall scores strongly supported
that prediction.

The words were also rated on the ease with
which they arouse sensory images. As ex-
pected, the concrete nouns were consistently
rated higher than abstract nouns on this
attribute. Other data indicated that the con-
crete nouns were also higher in associative
meaningfulness and auditory familiarity and
that the three measured attributes of the
words were substantially correlated. Several
possible interpretations of the findings were
considered.
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