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Context availability and the recall of abstract
and concrete words
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Predictions of an automatic-imagery, strategic-imagery, and context-availability hypothesis of
concreteness effects in free recall were examined. In each experiment, recall of abstract and con
crete words controlled for rated context availability was compared with the typical situation in
which context availability is confounded with imageability. In Experiment 1, a directed intentional
recall task produced concreteness effects in recall. Experiment 2 compared concreteness effects
in recall following three orienting tasks: imagery rating, context-availability rating, and a directed
intentional-memory task. Concreteness effects in the context-availability-controlled condition
were found following the imagery-rating and the directed intentional-memory tasks, but not af
ter the context-availability-rating task. In Experiment 3, subjects reported the strategies that
they used to encode the list. Subjects reporting an imagery strategy showed concreteness effects
for words controlled for rated context availability, but those not reporting it did not. These results
support a strategic-imagery view of concreteness effects in free recall.

There is now a long history to the general finding that
abstract verbal materials are remembered more poorly
than concrete materials (see Paivio, 1971, 1986). For ex
ample, this finding has been shown in studies of paired
associates learning (Paivio, 1965), memory for sentences
(Brewer, 1975; Marschark & Paivio, 1977), and free re
call of unrelated word lists (Christian, Bickley, Tarka,
& Clayton, 1978; Rubin, 1980; Rubin & Friendly, 1986),
among others. Abstract words are remembered more
poorly by children and adults alike (Vellutino & Scanlon,
1985). Stimulus concreteness or, to be more precise,
stimulus imageability is one of the most powerful predic
tors of recall in studies of verbal memory (Rubin, 1983).
However, the causal role of imagery in these studies of
concreteness effects in verbal memory have been the
source of much debate. In this article, we will discuss the
emergent predictions of three hypotheses for why abstract
words are remembered more poorly than concrete words.

The first hypothesis, which we will call the automatic
imagery hypothesis, is designed to represent the intuitive
view that the sensory information associated with concrete
words naturally makes them more resistant to forgetting.
This view claims that there are two representational sys
tems associated with concepts in semantic memory: a ver
bal representation (consisting of verbal associates) and an
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imaginal representation (consisting of images), which are
differentially available in memory tasks, depending on the
concreteness of the verbal materials. This hypothesis
postulates that the imaginal code becomes invoked auto
matically and obligatorily in all verbal memory tasks in
which potentially imageable materials are used, because
the images form an inalienable part of their semantic
representations. According to this intuitive view, the auto
matic availability of an imaginal code for concrete ver
bal materials enables them to be recalled better than ab
stract materials, because they have another means through
which they can be stored and retrieved. Ratings of image
ability might be considered to be a measure of the auto
maticity with which imagery can be invoked in a given
task. This hypothesis is typically associated with Paivio
(1971), but it is not the version to which he subscribes
(see Paivio, 1986). The predictions of this hypothesis are
also more circumscribed than those associated with Pai
vio's (1971, 1986) theory, because it makes no particu
lar claims about the types of errors in recall that can be
expected on the basis of the availability of the two codes.

The second hypothesis, which we will call the strategic
imagery hypothesis, is a weak version of the theory
described above. This theory claims that imagery is not
automatically accessed as a function of the degree of con
creteness of the verbal stimuli. Instead, imagery is invoked
strategically by persons when they see imagery as being
helpful toward meeting the goals of a task. Thus, in di
rected memory tasks typical of verbal learning studies (such
as recalling lists of unrelated words), persons are likely
to see imagery as being particularly useful. When per
sons see other options as being more useful or when they
are prevented from using imagery, concreteness effects
attributable to imagery should disappear. Ratings of im
agery, then, serve to reflect the availability of strategic



imagery when other strategies are not seen as useful. Sev
eral versions of this strategic-imagery hypothesis have
been proposed (e.g., Paivio, 1986).

A third hypothesis, which we will call the context
availability hypothesis (Bransford & McCarrell, 1974;
Kieras, 1978; Schwanenflugel, 1991; Schwanentlugel, Har
nishfeger, & Stowe, 1988; Schwanenflugel & Shoben,
1983; Wattenmaker & Shoben, 1987) emphasizes the
availability of information from prior knowledge to ex
plain concreteness effects. Successful comprehension and
later recall are said to be a reflection of the ability of the
person to relate the to-be-remembered materials to the
contextual information present in the person's knowledge
base. Abstract verbal materials are said to be more poorly
comprehended and, therefore, poorly recalled, because
people experience greater difficulty in accessing the rele
vant world knowledge necessary for understanding such
materials. Therefore, abstract materials are recalled more
poorly than concrete materials, not because of the lesser
availability of imagery, but because of the availability of
associated contextual information in memory for such
materials.

The context-availability hypothesis predicts that presen
tation of abstract and concrete verbal materials in a sup
portive context will result in equivalent comprehension
and recall by increasing the availability of relevant con
textual information from prior knowledge. Several studies
have shown that presenting abstract sentences in suppor
tive contexts will eliminate the difference between abstract
and concrete sentences in comprehension time (Schwanen
flugel & Shoben, 1983) and recall (Marschark, 1985;
Wattenmaker & Shoben, 1987). Similarly, concreteness
effects in cued-recall studies have been found to disappear
when the abstract or concrete stimulus words were mean
ingfully related to their response words (Bransford &
McCarrell, 1974; Peterson, 1974). Also, presentation of
abstract and concrete words in a supportive sentence con
text has been shown to eliminate differences between word
types in lexical decision (Schwanenflugel et al., 1988;
Schwanenflugel& Shoben, 1983), naming (Schwanenflugel
& Stowe, 1989), and sentence-meaningfulness judgment
times (Schwanenflugel & Stowe, 1989).

This hypothesis also predicts that ratings of the ease with
which contextual information can be retrieved from prior
knowledge should be more predictive of comprehension
for isolated abstract and concrete words than should ratings
of imageability. In support of this prediction, Schwanen
flugel et aI. (1988) found similar lexical decision times for
abstract and concrete words controlled for rated context
availability but varying in rated imageability. Faster lexi
cal decision times for concrete than for abstract words were
found only when rated context availability was confounded
with imageability. This relationship between context
availability ratings and lexical decision times remained
significant even when the influence of imageability was
statistically controlled.
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While suggestive of the importance of context avail
ability in verbal comprehension and memory, the studies
do not necessarily imply that imagery is never used by
persons independently of the retrievability of prior con
textual knowledge. Strong concreteness effects are almost
invariably displayed in memory studies done with un
related verbal materials, such as typical studies of paired
associates learning (e.g., Paivio, 1965) or word list recall
(Christian, et al. 1978). Although these concreteness ef
fects may be a simple reflection of the generally lower
retrievability of contextual information from prior knowl
edge for abstract words, it is possible that the concrete
ness effects are at least partially attributable to imagery.

The purpose of the present study was to determine
whether imageability has an effect on the recall of abstract
and concrete words that is 'independent of the accessibil
ity of contextual information from prior knowledge. In
three experiments, subjects were asked to recall lists of
unrelated abstract and concrete words controlled for rated
context availability, With accessibility of prior contex
tual knowledge controlled, the viability of differential
predictions of the automatic-imagery, strategic-imagery,
and context-availability hypotheses of concreteness effects
in memory could be compared.

EXPERIMENT 1

The first experiment compared a situation in which the
rated context availability of abstractand concrete concepts
was controlled for with one in which context availability
was confounded with concreteness (as is usually thecase
in studies of this type). Ratings of context availability were
used as indices of the ease with which information from
prior knowledge could be accessed for each word. Spe
cifically, in such ratings, people are asked to rate theease
with which they can think of a context or circumstance
associated with the word or in which the word could ap
pear. Ratings of imageability were used as indices of the
ease with which imagery could be experienced for each
word. In the controlled condition, abstract and concrete
words were chosen that were rated as being equivalent
in the ease with which persons could retrieve contextual
information from prior knowledge but for which abstract
words were rated as being less concrete andimageable. In
the confounded condition, abstract andconcrete words dif
fered on ratings of context availability, concreteness, and
imageability. Therefore, if a strict context-availability view
is correct, it would be expected that free recall should re
flect context-availability ratings andpersons would display
concreteness effects only when context availabilityandcon
creteness are confounded. If, however, imageability is
identifiable as being somehow separatefrom context avail
ability (as for the automatic- or strategic-imagery hypoth
eses), it would be expected thatconcreteness effects would
be detectable regardless of whether rated context avail
ability was controlled or confounded with concreteness.
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Method
Design. A 2 (concreteness: abstract vs. concrete) x 2 (context

availability relation: controlled vs. confounded with concreteness)
design was used. Concreteness was a within-subject variable, and
context availability relation was a between-subject variable.

Stimuli. The stimuli used in the present Experiment I were de
rived from a set of norms developed by Schwanentlugel et aI. (1988)
and used in Experiment I of that study. The characteristics of these
stimulus words can be seen in Table I. These items consisted of
a set of abstract and concrete words for which rated context avail
ability was controlled and another set for which rated context avail
ability and concreteness were confounded. There were 28 abstract
and 28 concrete words in each set. For the context-availability
controlled condition, the concrete words were rated as being higher
than the abstract words in concreteness and imageability (both
ps < .05), but not differing in rated context availability (see
Schwanenflugel et al., 1988. for context-availability instructions),
word frequency (as defined by Francis & Kucera, 1982). or num
ber of single associates generated by 50 subjects (all ps > .20).
For the context-availability-confounded condition, the concrete
words were rated as being higher than the abstract words in rated
concreteness, imageability, number ofassociates. andcontext avail
ability (allps < .05). but not in word frequency (p > .20). Also,
across context-availability conditions, the abstract and concrete
words were rated as being similarly concrete and imageable (both
ps > .20). (For each of the above comparisons. significance was
determined on the basis of a t test.)

From these 112 words. 16lists of 14words each were constructed
so that each list contained words from either the context-availability
controlled condition or the confounded condition. The words were
arranged on the lists so that if an abstract word appeared in a par
ticular position on one list. a corresponding concrete word appeared
in the same position on another list. Each word appeared on two
lists; if the word appeared toward either end of one of the lists.
it appeared toward the middle of the other. This was done to
minimize serial position andintralist association effects for any given
word within a list.

Procedure. Subjects were run in groups of up to 5 at a time.
They were asked to remember a list of words that would be read
to them. They were told that there would be a warm-up trial fol
lowed by an experimental list. but that, after the experimental list
was read to them, instead of recalling the list they were to com
plete a paced vocabulary test for 15 min first. They were told that
this would be followed by recall of the experimental list. The word
list was read to them at a rate ofone word every 5 sec. The vocabu
lary items were from the Nelson-Denny Reading Test vocabulary
subtest (Brown, Bennett, & Hanna, 1981) and were presented one
item every 9 sec on a screen in the laboratory. They were told not
to rehearse the memory items during the vocabulary test. After com
pleting this test, the subjects were told to recall the experimental
list in any order.

Subjects. Eighty students from an introductory level psychol
ogy or educational psychology class participated as subjects for class
credit.

Results and Discussion
A subject was given credit for recalling a particular item

if the item recalled was a semantically close inflectional
variant of the target word (e.g., alcohol-« alcoholic; mis
take -+ mistakes). That is, the relationship between the
recalled word and the list word was semantically trans
parent, given knowledge of inflectional rules (see Nagy
& Anderson, 1984). The words that were not credited
were of the following two types: (1) words that were not
inflectional variants of target words but could be consi
dered synonyms of list items (only 4% of total words
recalled), and (2) words that neither appeared on the list
nor resembled the meanings of the list words (11 % of to
tal words recalled).

Mean percent recall for each condition can be seen in
Table 2. To examine whether concreteness effects in free
recall were either reduced or eliminated when rated context
availability was controlled, a 2 (concreteness) x 2 (context
availability relation) analysis of variance (ANOVA) was
performed. This analysis yielded a significant effect of
concreteness [F(1,78) = 37.31, MSe = 264, P < .05],
but not of context-availability relation (F < 1, MSe =
267). Of particular importance, the main effect of con
creteness was not qualified by a significant interaction be
tween concreteness and context-availability relation
[F(1,78) = 1.98,MSe = 264,p > .10]. Further planned
comparisons demonstrated a significant effect ofconcrete
ness in both the context-availability-controlled condition
(p < .05) and the context-availability-confounded con
dition (p < .05). Thus, it appears that even when rated
context availability is controlled, recall is better for con
crete words than for abstract words.

The pattern of recall across conditions in Experiment 1
causes problems for a context-availability view of con
creteness effects. In particular, this hypothesis predicts
that when the accessibility of contextual information from
prior knowledge is controlled, there should be no con
creteness effects in recall. In conflict with this prediction,
a significant 12.1% superiority in recall was demonstrated
for concrete words relative to abstract words when context

Table 1
Attributes of the Words Used in the Experiments

Relation of Context Availability to Concreteness

Controlled Confounded

Concrete Abstract Concrete Abstract

Attribute M SD M SD M SD M SD

Context availability* 5.29 .29 5.22 .31 6.15 .26 4.17 .22
Concreteness* 6.16 .39 2.65 .52 6.15 .55 2.45 .69
lmageability* 6.23 .43 2.40 .56 6.16 .30 2.44 .43

Word frequency 58 61 75 60 73 67 77 55
Number of associates 22.9 7.3 22.8 5.5 22.5 5.0 27.6 6.8

*Ratings were on a 1-7, scale with 7 representing the positive end of the scale.
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EXPERIMENT 2

Table 2
Mean Percent Ree:all for Experiment 1

availability was controlled. 1be concreteness effects in each
of the context-availability conditions, then, seem to be more
specifically attributable to the imageability of the words
than to the availability of contextual information.

Although the finding of concreteness effects in both
context-availability conditions appeared to indicate the
operation of imagery in memory for the word lists, it is
unclear whether the use of imagery in Experiment I was
an automatic function of the concreteness of the individual
words on the lists (as predicted by the automatic-imagery
hypothesis described earlier) or whether imagery was em
ployed strategically by subjects to learn the lists (as
predicted by the strategic-imagery hypothesis). If the use
of imagery is strategic, it should be possible to interfere
with the implementation of imagery strategies by asking
subjects to perform operations on the word lists that do
not invoke imagery. Oneway to accomplish this is to con
trol the activities that subjects engage in to encode the
word lists by employing incidental rather than intentional
recallfollowing various encoding operations. Specifically,
in Experiment 2, subjects were asked to perform one of
three different orienting tasks: (1) an imagery-rating
orienting task, (2) a context-availability-rating orienting
task, or (3) a task with directed intentional-memory in
structions. This last condition was designed to provide
a baseline from which to compare the influence of the two
incidental-recall tasks on recall. It also served to ensure
that the findings of Experiment 1 could be replicated when
small changes in procedure were made.

Of particular interest to the automatic- and strategic
imagery views of concreteness effects is recall of abstract
and concrete words controlled a priori for rated context
availability. If imagery is an automatic aspect of encod
ing concrete materials, concreteness effects should be
present even when subjects have performed the context
availability orienting task. If imagery is strategic, con
creteness effects in recall should be present only follow
ing the imagery orienting and directed intentional-memory
tasks, but not the context-availability orienting task.

increased. Subjects received word lists consisting of 28 rather than
14 words, with 7 words from each condition. (2) A particular word
appeared on only one word list. Therefore, a given subject received
one of four possible lists.

Subjects participated in one of three orienting-task conditions.
In the context-availability orienting-task condition, subjects were
given context-availability-rating instructions (Schwanenflugel et aI.,
1988) and told that a list of words would be read to them, one word
every 5 sec. lbey were told thatduring that5-sec interval they would
have to rate the word on the case with which they could think of
a context or circumstance associated with the word. No mention
was made of their later free recall. In the imagery-rating orienting
task condition, subjects read the imagery instructions used by Pai
vio, Yuille, and Madigan (1968). Otherwise, the procedure was
similar to that used in the context-availability orienting-task condi
tion. In the no-orienting-task condition, subjects were simply told
to try to memorize the words readto themin any manner they chose
during the 5 sec between words. In all conditions, subjects were
told to recall the list immediately after the list was read to them.

Subjects. Ninety-six students from an introductory psychology
class participated in this experiment to fulfill a class requirement.
Thirty-two subjects participated in each orienting-task condition.

Results and Discussion
Recall scores were calculated as in Experiment I. Of

the words recalled by the subjects, .5% were words that
could be considered synonyms and another 3.9% were
words that were neither from the list nor synonymous with
list words. As before, such words were not credited
toward a subject's recall. Mean percent recall for each
orienting-task condition can be seen in Table 3.

To determine whether there were differential effects of
concreteness as a function of orienting task and context
availability relation, a 2 (concreteness) x 2 (context
availability relation) x 3 (orienting task) ANOVA was
performed. This analysis yielded a significant main ef
fectofconcreteness [F(1,93) == 37.71, MSe = 309,p <
.05], but not of context-availability relation or orienting
task [F < I, MSe = 350, and F(2,93) = 1.04, MSe =
473, both ps > .10]. This analysis also yielded a signifi
cant two-way interaction between context-availability re
lation and concreteness [F(1,93) = 9.33, MSe = 263,
p < .05], suggesting that concreteness effects were some
what smaller when context availability was controlled for
than when it was not. There were marginally significant
interactions between concreteness and orienting task
[F(2,93) == 2.90, MSe = 309, p < .10] and between
context-availability relation and orienting task [F(2,93)
= 2.63, MSe == 350,p < .10]. Most importantly, a mar
ginally significant three-way interaction between concrete
ness, context-availability relation, andorienting task was
found [F(2,93) = 2.48, MSe = 264, p < .10]. The form

32.2
38.9

Concrete

Concreteness

20.1
19.6

Abstract

Controlled
Confounded

Relation of Context
Availability to Concreteness

Method
Design. A 2 (concreteness: abstract vs. concrete) x 2 (context

avaiIability relation: controlled vs. confounded) x 3 (orienting task:
context-availability-rating, imagery rating, or no-orienting task) de
sign was used. In this experiment, both concreteness and context
aVailability relation were within-subject factors, whereas orienting
task was a between-subject factor.

Stimuli IUId Procedure. The stimuli were the same as those in
Experiment I, with the following exceptions: (I) List length was

Table 3
Mean Percent RecaU for Experiment 2

Relation of Context Availability
to Concreteness

Controlled Confounded

Orienting task Abstract Concrete Abstract Concrete

Context availability 33.9 29.9 29.5 43.3
Imageability 30.4 39.3 26.3 48.2
None 34.8 47.3 29.0 41.5
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of this interaction appeared to indicate that the orienting
tasks differentially influenced the recall of abstract and
concrete words particularly when context availability was
controlled.

If the orienting tasks differentially influenced the degree
to which concreteness effects were present in recall, it
should be particularly evident in the context-availability
controlled condition. Therefore, the context-availability
controlled conditions were analyzed separately from the
context-availability-confounded condition. A 2 (concrete
ness) x 3 (orienting task) ANOVA performed on recall
for words in the context-availability-controlled condition
yielded a significant effect of concreteness [F(1,93) =
5.98, MSe = 284, p < .05] and a marginal effect of
orienting task [F(2,93) = 2.98, MSe = 452, P < .10].
More importantly, however, there was a significant inter
action between concreteness and orienting task [F(2,93)
= 4.01, MSe = 284, p < .05], showing that orienting
task had a differential influence on the size of the con
creteness effect displayed for those items.

Further planned comparisons for recall of words in the
context-availability-controlled condition were performed
to test for the presence or absence of concreteness effects
in the various orienting tasks. These showed a significant
concreteness effect for the imagery-rating orienting task
and the intentional-recall task (both ps < .05), but not
for the context-availability orienting task (p > .10). Fur
ther complex contrasts showed that the concreteness ef
fects were similar for the imagery and intentional-recall
tasks [t(124) = .59, p > .10]. However, the context
availability orienting task displayed smaller concreteness
effects than did either the imagery-rating orienting-task
[t(124) = 2.02, p < .05], or the no-orienting-task con
dition [t(124) = 2.61, p < .05]. Therefore, these anal
yses support the finding of the larger ANOVA that the
various orienting tasks had a substantial influence on the
presence or absence of concreteness effects in recall.

The words in the context-availability-confounded con
dition represent the usual case in studies of concreteness
effects in memory. Given that correlation between image
ability and context availability has been shown to be
greater than .70 in several studies (Schwanenflugel et al.,
1988; Schwanenflugel & Shoben, 1983), it would be very
difficult to detect any differential effects of imagery in
studies of this type unless context availability was ex
plicitly controlled. As anticipated, a 2 (concreteness) X

3 (orienting task) ANOVA for words in the context
availability-confounded condition yielded a significant
main effect of concreteness [F(1,93) = 43.06, MSe =
288, p < .05], a nonsignificant main effect of orienting
task [F < 1, MSe = 371, p > .10], and an interaction
between orienting task and concreteness [F(1,93) = 1.43,
MSe = 288, p > .10]. Further planned comparisons re
vealed significant effects of concretenessfor each orienting
task condition (allps < .05). Therefore, the effect of con
creteness appeared to be similar in all orienting tasks,

regardless of orienting task, when context availability was
confounded with concreteness.

In sum, Experiment 2 provided us with some impor
tant results for deciding among hypotheses of concrete
ness effects. First, when persons were forced to concen
trate on retrieving prior contextual knowledge rather than
imagery through rating context availability, recall differ
ences disappeared for abstract and concrete words equated
a priori on this factor. On the other hand, when persons
were asked to retrieve imagery information through their
ratings of imagery, the usual superiority of concrete words
over abstract words resurfaced. Also, that concreteness ef
fects in intentional recall did not differ from those in the
imagery-rating task suggests that imagery may have been
used by subjects to encode the lists when no particular en
coding instructions were given. Therefore, the results of
this experiment seem most consistent with predictions of
a strategic view of concreteness effects in memory.

EXPERIMENT 3

In each of the preceding experiments, we have claimed
that concreteness effects appeared in directed intentional
recall for items controlled on rated context availability
because subjects might be using imagery to encode the
items. Thus far, the evidence for this claim has been in
direct. That is, it has rested on the surface similarity of
the recall patterns for the imagery orienting conditions
and the overall finding of concreteness effects in un
directed free recall. It is also possible that some other fac
tor or strategy produced the concreteness effects in recall
for these controlled items. The purpose of Experiment 3
was to obtain more direct evidence that the concreteness
effects displayed in recall for items controlled on rated
context availability can be attributed to the strategic use
of imagery during encoding.

To obtain this evidence, subjects were asked to report
their strategies directly following the encoding of the list.
Reporting strategies directly following or during encod
ing has been found to be the best way to obtain veridical
information regarding the strategies used during cogni
tive processing (Ericsson & Simon, 1984; Fabricius &
Cavalier, 1989; Fabricius & Hagen, 1984). To facilitate
strategy report, subjects were provided with a checklist
of memory strategies commonly reported in the psycho
logical literature. The subjects could select as many strate
gies as applied, or they could provide their own. From
this checklist, we distinguished those who selected an im
agery strategy from those who did not. If an imagery
strategy enables concrete words to be recalled better than
abstract words even when rated context availability is con
trolled, then we would expect that subjects reporting stra
tegic imagery would display concreteness effects for con
trolled items, whereas those not reporting it would not.
On the other hand, for abstract and concrete words for
which context availability is confounded with concrete-



ness, the choice of strategy should not matter, since both
the context-availability hypothesis and the strategic
imagery hypothesis would predict similar results.

Method
DesIgn. A 2 (concreteness: abstract vs. concrete) x 2 (context

availability relation: controlled vs. confounded) x 2 (strategy type:
reported imagery strategy or did not) design was used. Both con
creteness and context availability were within-subject factors.
Strategy type was a between-subject factor, and subjects were as
signed on the basis of whether they reported having used an im
agery strategy during the encoding of the list.

StimuU. The stimuli were the same as those in Experiment 2,
with the exception that three filler words were placed at the begin
ning and end of each list to reduce potential serial position effects
in recall. The effectiveness of this procedure has been suggested
by Christian et aI. (1978). Three of these fillers were abstract and
three concrete. They were the samefor all four lists and not counted
in the subjects' final scores.

Procedure. At the beginning of the experiment, the subjects were
given the instructions used in the intentional-recall conditions of
the previous two experiments. They were each handed a sheet of
paper with further instructions face down. After the experimenter
read the list, the subjects were told that we were really only in
terested in finding out what strategies they used to learn words and
that they should flip over the page and check off the strategies they
used to learn the words. On these sheets were the following in
structions and strategies:

Below you will find a list of potential strategies that you might have
used to try to help you memorize the list of words as it was being read.
Please check as many of these strategies that you remember using:

_ I tried 10 form mental pictures or images while the list was being
read.
_ I repeated each word several times to myself.
_ I tried 10 relate each word 10 other things that I already knew about
(such as a context, circumstance, or some kind of general knowledge
associated with each word).
_ I listened very carefully 10 the experimenter say the words.
_ I tried to make up a story that would connect all the words together.
_ I tried 10 categorize the words based on groups of words of simi
lar meaning.
_ I didn't do anything in particular.
_ Other (please elaborate)

After they hadcompleted filling in the strategy checklist. the sub
jects were told that we were also interested in finding out which
strategies highly verbal people, as opposed to less verbal people,
tend to use. Therefore they were asked to spend 5 min completing
the Nelson-Denny vocabulary test for college students. However,
this test was merely intended as a filler task to prevent subjects from
rehearsing the list of words they had just encoded.

After the5-min filler task was completed, the subjects were asked
to recall as many of the words from the original memory list as
possible by writing the items down on the piece of paper. The sub
jects were then debriefed and dismissed.

Subjects. The subjects were 80 undergraduates from an introduc
tory psychology class who participated for course credit.
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To examine the influence of strategies on recall, sub
jects were separated according to whether they did or did
not report having used imagery. Of the total number of
subjects, 47.5% reported having used imagery and 52.5%
did not. Most subjects (87.5 %) reported that they hadflex
ibly used more than one strategy. All reported having done
something strategic to assist recall. Of the strategies listed
other than imagery, 67.6% reported rehearsal, 58.8%
reported listening carefully, 38.8% had tried to catego
rize the words, 37.5 % hadattempted to form a story with
the words, and 26.3% had used a context-availability
strategy. Only 5 % reported that they had used a strategy
other than one of the strategies listed, most commonly
a phonetic coding strategy.

The means for each condition of the experimental list
words can be found in Table 4. To assess whether there
were differential effects of concreteness as a function of
whether or not subjects reported using imagery, a 2 (con
creteness) X 2 (context-availability relation) x 2 (strategy
type) ANOVA was performed. Concreteness and context
availability relation formed within-subject variables and
strategy type was a between-subject variable. This anal
ysis yielded significant main effects of concreteness
[F(l,78) = 30.39, MSe = 260], with concrete words dis
playing an 8.93% benefit in recall overall. There was no
significant main effect of strategy type [F( 1,78) = 2.71,
MSe = 390] or of context-availability relation (F < 1,
MSe = 187), nor was there a significant two-way inter
action between concreteness and strategy type [F(l,78)
= 1.86, MSe = 260; all ps > .10]. There was a signifi
cant interaction between context availability and concrete
ness [F(1,78) = 6.59, MSe = 196,p < .05]. The form
of this interaction suggested a smaller concreteness ef
fect when abstract and concrete words were controlled
for context availability (5.9% concreteness effect) than
when concreteness was confounded with context avail
ability (13.96% concreteness effect). Unfortunately, the
three-way interaction between concreteness, context
availability relation, and strategy type was not significant
[F(1,78) = 1.27, MSe = 196, P > .10].

Some statisticians suggest that overall tests of sig
nificance, such as those performed above, are not really
necessary if one is only interested in examining certain
contrasts (e.g., Kirk, 1982, p. 107). Instead, they sug
gest that it may be preferable to examine only the con
trasts around which theories may have a priori predic
tions. Consequently, because we were interested only in
testing the presence or absence of concreteness effects in

Table 4
Mean Percent Recall for Experiment 3

Relation of Context Availability
to Concreteness

Results and Discussion
Recall scores were calculated for each subject as was

done for the previous two experiments. Of the total words
recalled, only 1.3% were words that could be considered
synonyms, and another 12.3% were intrusions that were
neither list words nor synonymous with list words.
Another 25.3 % of the words that subjects recalled were
fillers.

Strategy
Reported

No imagery
Imagery

ControUed

Abstract Concrete

22.1 23.8
13.5 23.7

Confounded

Abstract Concrete

15.6 28.9
12.0 26.7
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specific conditions, we followed up by performing a priori
nonorthogonal contrasts using Dunn's multiple-comparison
procedure. These analyses yielded results more consis
tent with the view that concreteness effects would be found
only for items controlled on rated context availability when
imagery was used. When subjects did not report imagery,
concreteness effects for these items were nonsignificant
(1 = .56, p > .20). However, when they reported that
they had used imagery, a significant 10.2% concreteness
benefit in recall was displayed (1 = 3.18, p < .05). Sim
ilarly, it should not matter whether subjects used imagery
or not in the confounded condition, because both the
strategic-imagery and the context-availability hypotheses
predicted concreteness effects in this case. As predicted
by both hypotheses, both subjects not reporting imagery
and those reporting imagery showed significant concrete
ness effects in recall for confounded items (1 = 4.35 and
1 = 4.56, respectively, both ps < .05).

In sum, the results of Experiment 3 followed the predic
tions of the strategic-imagery hypothesis. When subjects
reported that they had used imagery, significant benefits
of concreteness were displayed both when items were con
trolled on rated context availability and when they were
not. However, when an imagery strategy was not re
ported, concreteness effects appeared in the context
availability-confounded condition only. For these sub
jects, recall patterns seemed to follow context-availability
ratings. In fact, subjects reporting that they had used a
context-availability strategy specifically had mean recall
scores nearly identical to the no-imagery group at large
(concrete-controlled, 24.7%; abstract-controlled, 23.4%,
concrete-confounded, 28.6%, and abstract-confounded,
13.0%). Thus, it is possible that subjects not reporting
imagery were using readily available information from
prior knowledge to encode the words.

GENERAL DISCUSSION

These experiments enabled us to distinguish among
three potential explanations for concreteness effects in ver
bal memory: a context-availability view, an automatic
imagery view, and a strategic-imagery view. We shall ex
amine the implications of these experiments for each
hypothesis in tum.

A strict context-availability view of concreteness effects
could not explain the patterns of results obtained in these
experiments. If this view were correct, recall differences
between abstract and concrete words should have disap
peared when context availability was controlled. This pre
diction was not met in any experiment. In Experiment 1,
when rated context availability was controlled, subjects
still recalled concrete words better than abstract words.
In Experiment 2, both when subjects were explicitly asked
to use imagery through imagery-rating instructions and
when they were able to select the information to use in
directed intentional recall, concrete words were recalled
better than abstract words, regardless of whether the ac
cessibility of prior contextual knowledge was controlled

for or not. In Experiment 3, when subjects reported that
they had used an imagery strategy, there were clear and
consistent concreteness effects.

There were, however, two cases in which subjects ap
peared to rely on prior contextual knowledge to remem
ber the word lists: (1) the context-availability rating task
in Experiment 2, and (2) the no-imagery condition of Ex
periment 3. In these cases, recall followed the basic pat
terns of concreteness effects predicted by the context
availability ratings. Of course, it might be argued that we
have no explicit evidence for context-availability use in
those cases, only evidence for the absence of imagery use.
However, if subjects were using neither readily available
information from prior knowledge nor imagery, they
should have displayed similar recall across conditions be
cause the words hadbeen selected to be as similar as pos
sible on other characteristics, but they did not. In both
cases, concreteness effects were larger in the confounded
condition than in the controlled condition. Nevertheless,
together these series of experiments make clear that
although recall of word lists can reflect accessibility of prior
contextual knowledge, it does not always do so. There
fore, a strong claim of the context-availability hypothe
sis appears to be incorrect.

The findings of these experiments were also contrary
to those predicted by an automatic-imagery view. This
view would predict greater recall for concrete words in
all conditions, regardless of the strategy used to encode
them, because retrieving the meaning of a concrete word
would automatically entail retrieving an image for that
word along with the associated verbal information. How
ever, in Experiment 2, when subjects were asked to per
form the context-availability orienting task for items con
trolled a priori for context availability, subjects recalled
abstract words as readily as concrete words. In Experi
ment 3, when subjects did not report strategically using
imagery, concreteness effects were similarly absent. Thus,
if subjects are directed away from using imagery, or if
they choose not to use it during encoding, the potential
availability of imagery or sensory information does not
always result in a corresponding superiority in recall for
concrete words.

The data from these experiments most closely cor
respond to a strategic-imagery hypothesis. This hypothe
sis predicts that imagery use will be independent of the
availability of contextual information from prior knowl
edge. According to this hypothesis, persons will use im
agery strategically when it is perceived to be useful in
meeting the goals of a task. This strategy will be most
available for highly concrete words and will mainly af
fect their recall. When other information seems more ap
propriate for the task, that information will be used in
stead of imagery. Evidence for this hypothesis was found
in the context-availability-controlled conditions of Experi
ments 2 and 3, where concreteness effects varied as a
function of orienting task and strategy choice.

Previous research has yielded mixed findings regard
ing the influence of encoding strategies on the recall of



abstract and concrete word lists. For example, Paivio and
Csapo (1969) noted reduced concreteness effects follow
ing ratings of pronouneeability as opposed to imageability
ratings. On the other hand, Paivio (1975) found similar
effects of pleasantness and imageability ratings on inciden
tal recall of concrete words. Rubin (1985) also noted that
free recall following imagery ratings was quite similar
to recall following ratings of emotionality and ortho
graphic distinctiveness. Berrian, Metzler, Kroll, and
Clark-Meyers (1979) found no differential influence of
imagery ratings over ease-of-definition and animateness
ratings on recall of adjectives. Groninger and Groninger
(1982) found that recall of concrete words that were de
finedduring encoding was not significantly interfered with
by later instructions to use imagery during retrieval. Both
Paivio (1975) and Groninger and Groninger (1982) had
suggested that the ineffectiveness of encoding context was
attributable to the likely possibility that imagery occurred
spontaneously for concrete words despite the encoding
task. The present experiments make clear, however, that
when imageability and context availability are highly cor
related, it is fairly difficult to discern an independent in
fluence of imagery. It is very likely that the concrete
words used in the previous studies were both highly irn
ageable and relatively easy to retrieve prior contextual
knowledge for, thereby enabling superior recall of con
crete words regardless of the encoding task used. The
present experiments, by distinguishing effects attributable
to the accessibility of prior knowledge from those attrib
utable to imagery, were able to show an independent in
fluence of imagery beyond other factors.

The findings of these experiments also appear to con
tradict those of a number of recent studies showing that
concreteness effects in comprehension and memory dis
appear when the verbal materials are presented in a well
supporting context (Marschark, 1985; Schwanenflugel
et al., 1988; Schwanentlugel & Shoben, 1983; Schwanen
flugel & Stowe, 1989; Wattenmaker & Shoben, 1987).
In particular, whereas Schwanenflugel et al. (1988) found
that lexical decisions for abstract and concrete words did
not differ when rated context availability was controlled.
Recall for the same words in the present experiments did
display a superiority for concrete words over abstract
words in some cases. Thus, it cannot be assumed that
recall of abstract and concrete words will be a direct
reflection of their initial ease of processing.

One way to reconcile these apparently discrepant find
ings would be to assume that persons usually use highly
available information to perform a task, but that they use
imagery strategically when the most available infonna
tion is seen as insufficient for meeting task goals. When
persons are making lexical decisions or reading for com
prehension with simple aims, retrieving the most avail
able information from prior knowledge may be seen as
adequate to support the process. Similarly, if a person is
reading a coherent text for later recall, perhaps the amount
of supportive information that the person can retrieve from
prior knowledge is sufficient for successful task comple-
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tion. On the other hand, if a person is given a list of un
related words or a series of unrelated sentences to recall,
this may be seen as a difficult task for which calling on
imaginal information might help beyond the simple re
trieval of prior knowledge (see Marschark, 1985). Simi
larly, for verifying certain kinds of concrete sentences
where the information needed for verification cannot read
ily be retrieved from prior knowledge, persons might find
it beneficial to form imagery to perform the task (Glass,
Eddy, & Schwanenflugel, 1980; Glass, Millen, Beck, &
Eddy, 1985; Kosslyn, 1980). This position is bolstered
by Experiment 3, in which subjects who did not see the
need to employ imagery strategically showed recall in the
manner predicted by the simple availability of infonna
tion from prior knowledge. Therefore, it is possible that
imagery is used strategically only when prior contextual
knowledge does not seem sufficient to enable task per
fonnance.

These experiments may also tell us something about the
nature of abstract and concrete word concepts in general.
Recent discussions of the characteristics of concept repre
sentations display a clear movement away from thinking
of concepts as having static representations and toward
emphasizing the contextual, goal-oriented nature of con
cepts (Barsalou, 1983, 1985; Barsalou & Medin, 1986;
Greenspan, 1986). One aspect of this view of concepts
is that persons are highly flexible with regard to the in
formation that is retrieved for a given concept in a given
circumstance. According to this view, not all the aspects
of the representation of a particular concept are retrieved
as a whole when that concept is used. In particular, con
cept attributes that meet the present goal for using the con
cept are more likely to be retrieved than those that are
not. Moreover, some attributes may only be retrievable
in certain contexts. For example, if one has the goal of
finding something to throw to a drowning person, one
might retrieve the attribute "floats" for basketball,
although the feature might never come to mind otherwise.
In the present experiments, with the goal of remember
ing a list of unrelated words, subjects might retrieve and
focus on the attributes that assist in imaging. However,
if subjects are given other goals, such as rapid compre
hension, they might rely on only the most readily avail
able information. Thus, the present studies support this
view of concept representations, by showing that although
the aspects of concepts that enable imagery are not al
ways retrieved in processing, they are sometimes retrieved
to meet the goals of tasks.

In sum, the present experiments have demonstrated an
effect of imagery independent of the availability of prior
contextual knowledge in memory for lists of abstract and
concrete words. These results have been discussed as sup
porting a strategic-imagery view of concreteness effects.
While some suggestions have been made with regard to
the likely conditions for employing imagery beyond other
kinds of contextual knowledge, further research will be
needed to define the boundary conditions for using the
various kinds of information associated with abstract and
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concrete concepts. In any case, the present experiments
make clear that neither a strong imagery view nor a sim
ple context-availability view ofconcreteness effects in ver
bal recall is correct.
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