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Concreteness effects in free recall:
The roles of imaginal and relational processing
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Two experiments reevaluated the possible role of mental imagery in free recall of concrete and
abstract words. In Experiment 1, the number and rate of list presentations were manipulated.
Incidental recall following an imagery rating task yielded reliable concreteness effects after two
presentations but not after a single presentation, regardless of presentation rate. In Experiment 2,
we examined the effects of relational (categorization) and item-specific (imagery rating) process
ing tasks on memory for categorically related or unrelated concrete and abstract words. Con
creteness effects were obtained when unrelated words were sorted into categories but not when
they were rated on imagery. Related words failed to yield concreteness effects under any orient
ing condition. The results support the view that the presence or absence of concreteness effects
in free recall depends on the relative salience of distinctive and relational information. This con
clusion constrains theoretical explanations of the role of mental imagery in memory and cognition.

This paper concerns the role of mental imagery in the
production of concreteness effects-that is, the relatively
better memory for concrete than for abstract words. In
contrast with the popularity of such studies during the
1960s and 1970s , their frequency has waned in recent
years. This decline is due in part to the advent of more
sophisticated and exotic methods for examining mental
imagery (see Paivio, 1971, 1986, for reviews). In addi
tion, however, the shift away from such studies appears
to have resulted from the tacit agreement that whatever
else its role in cognition, imagery surely is the active
ingredient in the production of concreteness effects in free
recall of word lists (Marschark & Cornoldi, 1990). Al
though several studies involving more complex materials
have yielded results that raise problems for particular
imagery theories (e.g., Brewer, 1975; Franks & Brans
ford, 1972; Marschark & Paivio, 1977), the reliability
of the concreteness effect in list learning has not been
questioned.
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Recently, however, several assumptions about the role
of imagery in memory have been challenged by the find
ing that concreteness effects are not usually obtained in
free recall of concrete and abstract texts (Marschark,
1985; Marschark, Warner, Thompson, & Huffman, 1991;
Wattenmaker & Shoben, 1987; see Marschark et al.,
1991, for consideration of apparent exceptions). Mar
schark (1985), for example, found that concrete 'sentences
were recalled better than abstract sentences when both
were presented as randomly organized lists, but that con
creteness effects disappeared when the same sentences
formed coherent paragraphs.

These findings are inconsistent with the assumption that
concreteness effects result from the storage of images in
long-term memory (Paivio, 1971, 1986; see Marschark,
Richman, Yuille, & Hunt, 1987, for discussion). Accord
ing to the dual coding model, the relative ease ofactivating
imaginal and verbal systems leads to a greater likelihood
that concrete materials will be encoded in both imaginal
and verbal forms, whereas abstract materials are likely
to receive only verbal coding. At recall, the availability
of two alternative memory codes is assumed to increase
the relative probability of retrieving concrete material,
thus producing the concreteness effect. However, it is dif
ficult to see how such a model would explain concrete
ness effects' being obtained when sentences are randomly
ordered but not when they are conceptually ordered, es
pecially because coherent structure is assumed in the
model to be relatively more important for concrete than
for abstract verbal materials (Yuille & Paivio, 1969).

Pursuing the apparent contradiction between studies in
volving text materials and earlier studies involving word
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lists, Marschark and Hunt (1989) reexamined the role of
imagery in free and cued recall of concrete and abstract
words. Their use of those relatively simple paradigms was
motivated by the fact that dual coding explanations of the
concreteness effect originally emerged from studies of that
sort and by the celebrated robustness of the effect in such
tasks. Marschark and Hunt, however, found that concrete
ness effects were obtained in cued recall only when orient
ing instructions induced relational processing at encoding
and the encoded relational cues were presented at recall
(cf. Tulving & Thomson, 1973; see also Marschark &
Paivio, 1977). More importantly for the present purposes,
they also found that concreteness effects were not obtained
in free recall, even when an orienting task involved rat
ing the imageability of to-be-remembered words (pre
sented in pairs). This result was consistent with earlier
findings of Morris and Stevens (1974) and Richardson
(1975) and called into question any general explanation
of concreteness effects that relies solely on the implicit
generation of images during list learning.

The pattern of Marschark and Hunt's (1989) results
across their five experiments suggests two other theoret
ical explanations of concreteness effects, both of which
have long histories in the memory literature. One of these
alternatives is that imagery provides a particularly effec
tive means of interitem organization or integration. As
a result, concrete words may be more easily or more
strongly organized than abstract words, especially in tasks
like paired-associate learning, and thus they are recalled
better (Begg, 1972; Morris & Stevens, 1974; cf. Surian
& Marschark, 1989).

The other alternative is that item-specific mental im
agery may playa role in making concrete materials more
distinctive in memory relative to abstract materials. Dis
tinctiveness here refers to the relative contrast ofany par
ticular memory trace with others from which it must be
discriminated in a particular recall context (Jacoby &
Craik, 1979). Distinctiveness, and hence memory, can
be enhanced by more complete descriptions, more mean
ingful processing of relevant information, or the empha
sis of distinguishing features. To the extent that concrete
words are more likely than abstract words to receive such
processing because of the availability of associated per
ceptual information in memory, they would be relatively
more discriminable in memory and hence recalled better.

Both organizational and distinctiveness accounts of the
role of imagery in memory have been largely rejected in
their "pure" forms (Morris & Stevens, 1974; see Pai
vio, 1971, 1986). Marschark and his colleagues (e.g.,
Hunt & Marschark, 1987; Marschark et al., 1987; Mar
schark & Surian, 1989a, 1989b), however, have suggested
the possibility that the two mechanisms together might
provide the best explanation of the presence and absence
of concreteness effects in various memory tasks (see also
Hunt & Einstein, 1981; Morris & Stevens, 1974). In this
view, concreteness effects are assumed to reflect the en
hanced distinctiveness or discriminability of items that
have received enhanced, item-specific (e.g., imaginal)

processing (cf. Stein & Bransford, 1979). It is important,
however, that the encoding of distinctive, item-specific
information is assumed to have a significant impact on
recall only when activated via encoded relational (con
textual or associative) links (Humphreys, 1978). In
paired-associate learning, for example, it is assumed that
relational processing establishes links both between the
pair members and (although perhaps to a lesser extent)
between that pair and the encoding context (e.g., other
pairs in the list; Hunt & Marschark, 1987; cf. Begg,
1982). These links subsequently can be activated by
appropriate cues at recall, at which point the relative dis
tinctiveness of concrete words allows for better discrim
ination of those items than of abstract items within the
search set.

It is essential to emphasize here that although both rela
tional and item-specific processing are necessary to some
extent in any memory task, either one may be more im
portant for recall, depending on the nature of the situa
tion. In memory for prose, for example, there is certainly
distinctive, item-specific information associated with in
dividual concrete and abstract sentences (as well as their
component words), regardless of whether or not those sen
tences constitute coherent paragraphs. Comprehending
and remembering connected text, however, places a
premium on interitem, relational information, and item
specific (word-, proposition-, or sentence-relevant) images
are likely to be relatively less important. This situation
contrasts with those of cued recall and free recall, which
impose increasing importance on distinctive information
in addition to relational information.

Given the relative roles of distinctive and relational in
formation in memory, it is expected that concreteness
effects in free recall will vary with the nature of the en
coding context (Hunt & Marschark, 1987). For example,
intentional memory tasks, and especially laboratory tasks
that involve some sort of organizational instructions, typi
cally focus attention primarily on relational processing,
as individuals explicitly attempt to interrelate to-be
remembered items. This relational information, combined
with the distinctiveness bestowed by item-specific imag
ery, would be expected to produce concreteness effects
quite readily, and, in fact, such findings are the rule in
intentional memory tasks (e.g., Rissenberg & Glanzer,
1987; see Paivio, 1971, for a review).

Marschark and Surian (1989a), however, reported a
study in which reliable concreteness effects were obtained
on the first trial of an intentional memory task but disap
peared on subsequent trials. This pattern of results, the
exact opposite of the pattern to be reported below for in
cidental memory, did not result from any decrease in
memory for concrete words, but from an increase in mem
ory for abstract words. Apparently, under intentional
memory instructions, subjects eventually were able to en
gage memory strategies for abstract words that balanced
any a priori advantage held by concrete words.

Incidental memory paradigms such as those involving
imageability or pleasantness ratings focus subjects' atten-
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tion primarily on item-specific information. If concrete
ness effects depend on the joint functioning of distinctive
(imaginal) and relational information, their likelihood in
incidental memory should be enhanced by conditions that
facilitate relational processing (Hunt & Einstein, 1981;
Hunt & Marschark, 1987). Consistent with this expecta
tion, the pattern of results in the literature indicates that
reliable concreteness effects in incidental recall are most
likely to be obtained when there are multiple list presen
tations prior to recall or after multiple study-test trials
(see Paivio, 1971). In contrast, reliable concreteness ef
fects typically are not obtained in free-recall tasks that
either limit subjects to item-specific orientations or dis
rupt relational processing (e.g., Marschark & Hunt,
1989).

One apparent instance of the latter situationcan be found
in Paivio and Csapo's (1969) classic investigation of the
effects of fast and slow presentation rates on memory for
pictures, concrete words, and abstract words. In that
study, subjects received eight study-test trials, a situa
tion that normally would be expected to facilitate inter
item relational processing. However, Paivio and Csapo
presented their word lists in a different random order on
each trial. This manipulation would be expected to result
in a relative disruption of relational processing, although
it clearly does not eliminate such processing under inten
tionallearning instructions (see also Tulving, 1962). In
fact, contrary to many citations of that report claiming
otherwise, Paivio and Csapo did not obtain reliable
concreteness effects in their free-recall conditions at any
presentation rate.

The demonstration that concreteness effects in free re
call depend on relational processing as well as item
specific (imaginal) processing would impose important
constraints on theories concerning the role of imagery in
memory. In the following experiments, we therefore
reexamined the robustness of concreteness effects in in
cidental free recall of word lists by using both indirect
(Experiment 1) and direct (Experiment 2) manipulations
of relational processing.

EXPERIMENT 1

In this experiment, we examined the hypothesis that the
magnitude of the concreteness effects in incidental free
recall is influenced by relational processing among to-be
remembered words. Hunt and Marschark (1987) had sug
gested that the list context itself provides one source of
relational information during learning in such a task, but
they noted that a single presentation under incidental mem
ory conditions would provide relatively little motivation
or opportunity for subjects to engage in interitem rela
tional processing. Providing an additional presentation of
a list with the words in the same order, however, should
increase the extent of relational processing among items
in the list and between items and the whole list context.

The straightforward prediction tested in this experiment
is that two list exposures prior to recall should increase

the magnitude of the concreteness effect relative to a sin
gle list exposure. However, the manipulation of list ex
posures would confound the number of presentations with
total viewing time. To reveal any effects of that confound
ing, stimulus lists were shown either once or twice at a
rate of either 5 or 10 sec/word. At the same time, we also
wanted to ensure that subjects made use of visual imag
ery during study, and we therefore used the item-specific
orienting task of having subjects rate the imageability of
the words on both trials. The use of the imageability rat
ing task leads the dual coding position to predict that con
creteness effects should be obtained under all of the
present conditions.

Method
Materials, Design,and Procedure. The stimulus list, presented

via an overhead projector, was composed of 10 concrete and 10
abstract nouns (see the Appendix). These were randomly intermixed
and preceded and followed by sets of 4 buffer items, with each set
containing 2 concrete and 2 abstract nouns. All but 2 of the 10 ab
stract test nouns (rumor, routine) were listed in the Paivio, Yuille,
and Madigan (1968) norms; their mean imagery rating was 3.52
(SD = .82). All but 2 of the concrete nouns (balloon, lamp) ap
peared in those norms; their mean imagery rating was 6.60 (SD =
.26).1 The complete design was a 2 (I or 2 presentations) x 2 (5
or 10 sec/item) x 2 (concrete or abstract) mixed design, with con
creteness as a within-subject variable.

The subjects rated the imageability of each word as it was pre
sented. They were" informed" that normative ratings were needed
to clarify findings from a previous study and were given standard
imagery rating instructions (Paivio et aI., 1968). Subjects who
received a second presentation were told to try to form images again
and check their first trial ratings. After all 28 words had been pre
sented, the subjects were given blank sheets of paper andwere asked
to recall as many of the words as possible. They were given 5 min
to complete the recall task.

Subjects. A total of 69 students participated in the study. All
were enrolled in introductory psychology classes at the University
of North Carolina at Greensboro and chose to participate as one
option in a course research requirement. Eighteen students served
in the I trial/IO sec condition, and 17 served in each of the other
(presentation rate x number of presentations) cells of the design.
They were assigned to test conditions according to the session at
which they chose to participate.

Results and Discussion
The results are depicted in Figure 1. The data were ana

lyzed with a 2 (1 or 2 presentations) x 2 (5 or 10 sec/item)
x 2 (concrete or abstract) analysis of variance; unless
otherwise noted, all results reported in this and the sub
sequent experiment were significant at or beyond the .05
level. The obvious pattern of results in Figure 1 was
reflected in the findings that the slower presentation rate
led to somewhat better memory (.36) than did the faster
rate (.31) [F(1,65) = 3.87,. MSe = .03], and that, over
all, concrete words (.37) were remembered better than
were abstract words (.30) [F(1,65) = 15.44, MSe = .01].
The main effect of number of presentations was not sig
nificant [F(1,65) = 1.84], but the interaction of concrete
ness x presentations was reliable [F(1,65) = 11.16]. The
three-way interaction was not reliable [F(1,65) < 1],
and, accordingly, post hoc Scheffe tests indicated that reli-
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The pattern of results obtained in this experiment also
is consistent with findings recently reported by Nelson
and Schreiber (1992). They evaluated the contributions
of concreteness and associative structure to free recall,
demonstrating over three experiments that concreteness
and set size (i.e., the numeric diversity of single associ
ates to a word) are independent. In their Experiment 3,
Nelson and Schreiber also tested the proposal that the
beneficial effects of concreteness in free recall depend on
relational processing. As in the present experiment, they
obtained reliably better memory for concrete words than
for abstract words after two list presentations (.70 vs..58)
but not after a single one (.42 vs..39).

REPETITIONS x FXP()SlJPr

Figure 1. Mean proportions of concrete and abstract words re
called in Experiment 1.

able concreteness effects were obtained after two presen
tations at both the 5-sec rate [F(1,65) = 9.84] and the
lO-sec rate [F(1,65) = 16.64], but not after a single pre
sentation at either rate [both Fs(1,65) < 1] (cf.
Schwanenflugel, Akin, & Luh, 1992). The power asso
ciated with the test for concreteness effects in the analy
sis of variance was .99 (¢ = .81; Kirk, 1968).

In short, the results indicated that providing a second
exposure to a list of concrete and abstract words increased
the magnitude of the concreteness effect, whereas increas
ing total study time did not. A pilot study (reported by
Marschark & Surian, 1989a, 1989b) with different ma
terials yielded the same result and also indicated that the
addition of third and fourth exposures did not further in
crease the magnitude of the effect. In the present experi
ment, reliable concreteness effects were not obtained after
a single trial despite the fact that the orienting task en
gaged subjects in rating the imageability of the words.
Subjects performing such a task only once (in an incidental
memory paradigm) would be unlikely to attend to inter
item relationships, a situation working against the expres
sion of concreteness effects (Humphreys, 1978; Hunt &
Marschark, 1987).

The present results replicate those of Morris and Stevens
(1974) and Marschark and Hunt (1989), indicating that
the facilitation of memory by mental imagery depends on
its joint functioning with relational information. In the
context of those and other recent studies (see Marschark
& Cornoldi, 1990), the results suggest that neither imag
ery nor any distinctiveness conferred by imagery is suffi
cient to account for the production of concreteness effects
in free recall. Imagery does appear to be an important
means of activating distinctive information in memory.
The free-recall results of Experiment I, however, can
not easily be explained in terms of a model that ascribes
concreteness effects to the automatic or strategic forma
tion of additional memory codes for concrete as opposed
to abstract words (see, e.g., Paivio, 1986; Schwanenflugel
et al., 1992).

EXPERIMENT 2

The results of Experiment 1 and those of Nelson and
Schreiber (1992) provide support for the relational
distinctive position. Both studies, however, involved in
direct manipulations of relational context. The effects of
explicit manipulations of relational processing on con
creteness effects have not yet been addressed. Similarly,
although the imagery rating task in Experiment I was in
tended to ensure subjects' use of imagery during study,
the explicit effects of item-specific imagery under condi
tions more or less likely to promote relational processing
were not addressed. Experiment 2 therefore was designed
to contrast the effects of relational andimaginal processing
in situations that varied in whether additional item-specific
or relational information would be useful in free recall.

Experiment 2 involved a paradigm used by Hunt and
Einstein (1981) in their demonstration that relational and
item-specific processing together led to better free recall
than either orientation alone. Using a categorization (rela
tional) task and a pleasantness rating (item-specific) task,
Hunt and Einstein found that item-specific processing of
a list of related words and relational processing of a list
of unrelated words led to better memory than did item
specific processing of unrelated words, relational process
ing of related words, or doing either task twice on the
same list.

The present experiment replicated the Hunt and Ein
stein (1981) paradigm in all essential respects, except that
it involved the use of imagery ratings as the item-specific
orienting task and included abstract as well as concrete
words in both related and unrelated lists. To the extent
that concreteness effects are affected by the crossing of
relational and item-specific information, we expected that
combinations of the relational task with the unrelated list
and imagery ratings with either the relational task or the
related list would lead to larger concreteness effects than
would other combinations.

To our knowledge, no one has used categorized lists
in imagery research before, and it was unclear whether
imagery would remain an active ingredient of memory
in the context of a well-structured set of words-that is,
when relational organization is particularly salient. Gener
alizing from findings indicating that item-specific imagery
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Results and Discussion
As might be expected, it is rather difficult to construct

abstract categories for tasks such as this, and we had some
concern about the generalizability of the materials actually
employed. Two sets of analyses were therefore performed
on the recall data, one with subjects as the random factor
and another with words as the random factor.

Overall, the related list was recalled better than the un
related list. If one examines recall of the former, it can
be seen in Figure 2 that there were no significant con
creteness effects in any condition (although the power
associated with the test was .99, cP = 4.99). In contrast,
recall of the unrelated list produced large and reliable
concreteness effects in the categorization once
[F(1,llO) = 19.29] and categorization twice [F(1,llO) =
22.80] conditions, according to post hoc Scheffe tests. 3

The fact that the magnitude of the concreteness effect did

does not play an essential role in memory for structured
concrete texts (Marschark, 1985; Marschark et al., 1991),
however, we expected that, overall, the effects of imag
ery would be attenuated with related words relative to
unrelated words.

Method
Materials, Design, and Procedure. The related list was con

structed using the Battig and Montague (1969) norms to equate cat
egory typicality as closely as possible. The concrete categories were
fruits, insects, and musical instruments; the abstract categories were
units oftime, sciences, and elements. As in the Hunt and Einstein
(1981) study, the unrelated list was constructed so that it constituted
a parallel set of ad hoc categories, the structure of which would
not be irnrnediately obvious to subjects but would allow them to
complete a categorization task without error. The ad hoc concrete
categories were red things, wooden things, and metal things; the
ad hoc abstract categories were scientific concepts, religious con
cepts, and political/governmental concepts. There were five exem
plars in each category, so that each subject received a list of 30
test words making up 6 categories (3 concrete and 3 abstractl.f Each
word was printed in the center of an index card, where it was
preceded by a number from 1 to 30. The decks were arranged con
secutively for each subject for reasons thatwill be made clear below.
The entire stimulus pool is presented in the Appendix.

The subjects were tested in small groups. Each group was tested
on one of two random orders of either the related or the unrelated
list. There were 10 test conditions, conducted in separate sessions,
obtained by crossing the 2 list types with 5 orienting tasks: (1) rating
imagery once, (2) categorizing once, (3) rating imagery twice,
(4) categorizing twice, and (5) rating imagery once and categoriz
ing once. The order of the 2 tasks in the last condition was counter
balanced across testing sessions.

The imagery rating instructions were identical to those used in
Experiment 1. The 7-point rating scale remained in view through
out the orienting task, and the subjects wrote word numbers and
their ratings on a blank sheet of paper. Subjects who did the rating
task twice were told to repeat their evaluations independently of
the first, so that we could examine their consistency across task
repetitions. Their first set of ratings was not available while they
were performing the second rating task.

The categorization instructions were similar to those used by Hunt
and Einstein (1981). The subjects first sorted the cards according
to the category headings listed above; the appropriate list of six
categories remained in view throughout the orienting task. When
they had completed their sortings, the subjects wrote the category
names on a blank sheet of paper and then wrote the numbers of
the words (not the words themselves) under the category names,
corresponding to the way in which they had been sorted. The use
of numbers here was intended to avoid having subjects write the
words and thus receive extra exposure to them relative to the imagery
rating task. Subjects who did the categorization task a second time
were told to shuffle their cards and repeat their sortings indepen
dently of the first trial, so that we could examine their consistency
across task repetitions; their first listings were not available during
the second categorization task. The sorting data were not evalu
ated, although casual examination of them indicated perfect cate
gory correspondence with both related and unrelated (ad hoc) lists.

The complete design was thus a 5 (orienting condition) x 2 (re
lated or unrelated list) x 2 (concrete or abstract) mixed factorial,
in which only concreteness was a within-subject variable. Follow
ing the orienting task, the subjects were given an unexpected free
recall task. Five minutes were allotted for recall.

Subjects. There were 120 subjects in the complete design, 12
in each of the 10 list type x orienting task conditions. They were
randomly assigned to the conditions according the session at which
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examination of the extent to which subjects clustered their
recall by category in their protocols. Because the calcu
lation of ARC scores with a mixed design is problematic,
we simply counted the number of words recalled consecu
tively from each category. The clustering analyses thus
are not corrected for chance pairing of same-eategory
items and may overestimate clustering in favor of condi
tions in which recall was higher.

The mean frequencies of category repetitions in recall
are depicted in Figure 3, where it can be seen that cluster
ing was more likely in the related than in the unrelated
list [F(l, 109) = 49.54, MSe = 4.49] and varied across
the orienting tasks [F(4,109) = 6.54]. As is evident in
the figure, abstract words were more likely to be recalled
in categories than were concrete words in the related list
but not the unrelated list, a pattern that produced a reli
able list type x concreteness interaction [F(l, 109) =
14.47, MSe = 2.01]. Although there was no overall effect
of concreteness in clustering [F(l ,109) < 1], relative dif
ferences in clustering of concrete and abstract words
across the orienting conditions produced a reliable con-

Figure 3. Mean frequencies of category repetition in recall from
related and unrelated Ilsts in Experiment 2.

not increase from one to two categorizations suggests that
although the production of concreteness effects requires
some minimum amount of relational processing, as rela
tional information becomes more salient it can contrib
ute to the recall of abstract as well as concrete materials
(Franks & Bransford, 1972; Marschark, 1985; Marschark
& Surian, 1989a, 1989b).

The pattern of results above yielded main effects for
both subjects and words (respectively) of list type
[F(l,IIO) = 12.30, MSe = .03; [F(l, 140) = 24.88,
MSe = .62] and orienting condition [F(4,11O) = 8.97;
F(4,140) = 7.61]. The overall effect of concreteness
proved reliable in the subject analysis [F( 1,110) == 7.28,
MSe = .01], but not in the item analysis [F(l,14O) =
2.61]. In both subject and item analyses, there were inter
actions of condition X list type [F(4,11O) = 2.64;
F(4,14O) = 7.95] and concreteness x list type [F(l,llO)
= 10.49; F(I, 140) = 3.24, P < .08] (see Figure 2).
Only in the subject analyses were the interactions of con
dition X concreteness [F(4, 110) = 4.98] and condition
X concreteness X list type [F(4,llO) = 3.74] reliable.

Because of the importance of the finding of concrete
ness effects in the two conditions involving categoriza
tion of the unrelated list, replications of those conditions
were conducted. There were 11 subjects in one group (dis
carding I who wrote the exemplars) and 12 in the other.
Once again, both conditions yielded reliable concreteness
effects [F(l ,21) = 22.60, MSe = .01]. Recall was higher
after two categorizations thanafter one [F(l,21) = 15.60,
MSe = .02], but the interaction with concreteness was not
reliable [F(l,21) = 2.44].

The failure to obtain concreteness effects in any of the
four independent imagery conditions of this experiment
is consistent with the findings of Experiment 1 and those
of Marschark and Hunt (1989, Experiment 3). Interest
ingly, requiring subjects in the rating-twice condition to
repeat their imageability ratings independently appeared
to maintain their focus on item-specific information to a
greater extent than did simply asking them to check over
their initial ratings (as in Experiment 1). Subjects who
rated the unrelated list twice in Experiment 2 did not pro
duce reliable concreteness effects here in either the origi
nal two conditions of Experiment 2 or the replication,
whereas those in Experiment 1 produced a reliable effect
on the second trial and those in the pilot study for that
experiment produced reliable effects after two, three, and
four exposures (with nonspecific orienting instructions).

The present results clearly create a basic difficulty for
any model that ascribes concreteness effects to the likeli
hood of subjects' generating mental images during list
learning. At the same time, however, the failure to ob
tain any appreciable concreteness effects after rating the
imageability ofa related list is rather surprising from the
perspective of the relational-distinctive position.

In general, the lack of concreteness effects in all of those
conditions appears to have resulted from the improved
recall of abstract words, a finding consistent with those
of Marschark (1985) and Marschark and Surian (l989a).
Some insight into these results can be obtained through
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dition x concreteness interaction [F(4,109) = 5.07].
Concrete words were clustered in recall more often than
abstract words only in the two conditions in which un
related words had been categorized-the two conditions
that produced concreteness effects.

In summary, the results of this experiment suggest that
the contribution of imagery to the free recall of unrelated
word lists is largely one of increasing the distinctiveness
of the items in memory. In concert with explicit relational
processing at encoding and the utilization of relational in
formation at retrieval, this enhanced distinctiveness leads
to reliable concreteness effects (Marschark & Hunt,
1989). At the same time, however, there are clearly non
imaginal, relational processes available to subjects that
allow them to organize abstract materials in a way that
balances the effects of item-specific imagery. Thus, con
creteness effects are attenuated or eliminated while recall
of abstract materials increases to the level of concrete ma
terials (see also Marschark, 1985; Marschark & Paivio,
1977). Like the results of Experiment 1, the results of this
experiment indicate that such processes may not be ap
parent after a single presentation of an unrelated list but
quickly become so when additional opportunities for rela
tional processing are available.

GENERAL DISCUSSION

The present experiments were prompted by Marschark
and Hunt's (1989) finding that concreteness effects were
not obtained in the free recall of words acquired in a
paired-associate learning task, even when subjects were
engaged in rating the imageability of the words. In con
trast, concreteness effects were obtained in free recall
when subjects performed a relational processing task.
Marschark and Hunt took those results as support for the
hypothesis that concreteness effects in list learning depend
on the joint processing of relational and distinctive infor
mation (Humphreys, 1978; Hunt & Einstein, 1981). From
that perspective, their failure to obtain concreteness ef
fects in free recall could have resulted from the use of
only a single learning trial in combination with orienting
tasks that did not encourage relational processing either
between pair members or between the individual pairs and
the list context. Marschark and Hunt speculated, however,
that the likelihood of concreteness effects in free recall
could increase with additional learning trials.

The results of the present study support that prediction,
replicating and extending the previous findings with more
standard free-recall tasks. In Experiment 1, reliable con
creteness effects were obtained after two presentations at
both 5- and lO-sec/item presentation rates but not after
a single presentation at either rate (see also the pilot study
reported by Marschark & Surian, 1989a, 1989b). The fact
that this reliable interaction was obtained in the context
of an imageability rating task means that this result raises
problems for any theory that explains concreteness effects
in terms of the likelihood of generating images during en
coding.

In a paradigm designed to demonstrate the independent
contributions to recall of item-specific and relational
information, Experiment 2 indicated that repeated presen
tations of an unrelated list only contribute to the concrete
ness effect when subjects engage in relational processing.
Such processing might ensue, and concreteness effects are
in fact obtained, when a list is repeatedly presented or
when subjects are engaged in relational tasks, but neither
apparently occurs when subjects are engaged in item
specific tasks (Experiment 2; Huffman, 1991; Marschark
& Hunt, 1989, Experiment 3) or when interitem relational
information is disrupted (Marschark & Hunt, 1989,
Experiment 5; Paivio & Csapo, 1969).

Categorized lists apparently have not been used previ
ously in studies of imagery and concreteness effects in
memory. At least in the case of our laboratory, this is
because coherent categories of abstract words are diffi
cult to construct (a potentially interesting phenomenon in
its own right). In Experiment 2, related concrete and ab
stract words did not yield concreteness effects, regard
less of whether they were presented once or twice and
regardless of whether subjects were engaged in an item
specific or a relational task (cf. Hunt & Einstein, 1981).
As was evident in Figures 2 and 3, these findings appar
ently derived from subjects' making use of category
information in their recall of abstract words even more
frequently than they did with concrete words, indepen
dently of the orienting task. At the same time, the mag
nitude of the concreteness effect did not increase with a
second categorization in Experiment 2. This finding sug
gests that although some amount of relational processing
is necessary for the production of a concreteness effect,
sufficient attention to such information (not surprisingly)
can facilitate memory of abstract as well as concrete
materials (Marschark, 1985; Marschark et al., 1991; cf.
Paivio, 1991).

Considered together with the findings of Marschark and
Hunt (1989), the present results suggest that concreteness
effects in free recall cannot be explained fully in terms
of the relative availability of dual and single memory codes
for concrete and abstract words, respectively (e.g., Pai
vio, 1991). Instead, the effect appears to depend on the
processing of both item-specific and relational informa
tion at the time of encoding and the reactivation of both
at retrieval (Begg, 1972, 1982). Imagery, from this point
of view, provides a particularly powerful mechanism for
enhancing the distinctiveness of verbal materials and hence
is typically correlated with recall (Berrian, Metzler, Kroll,
& Clark-Myers, 1979; Paivio, 1971; Rubin, 1980).
Imagery, however, is clearly not a sufficient explanation
for concreteness effects in memory.

This general conclusion goes beyond the recall of word
lists, for it is also consistent with the failure to obtain con
creteness effects in the comprehension (Schwanenflugel
& Shoben, 1983) or recall of concrete and abstract texts
(Marschark, 1985; Wattenmaker & Shoben, 1987), both
situations in which relational information is preeminent.
In fact, the finding that salient relational organization can
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particularly benefit abstract materials is consistent with
the frequent, if small, advantage observed in recall of ab
stract over concrete paragraphs (Marschark, 1985; Mar
schark et al., 1991; see also Paivio & Walsh, as cited in
Paivio, 1991). Imagery also might provide an extraordi
nary mechanism for relational processing, through inter
active imagery, although findings obtained by Surian and
Marschark (1989) do not appear to support this possibility.

Paivio (1991, p. 26) suggested that one argument
against the relational-distinctive framework is that rela
tional processing is invoked to explain both the presence
and the absence of concreteness effects in various tasks.
In particular, Marschark (1985) argued that the greater
importance of relational information relative to item
specific imagery in text memory can eliminate the con
creteness effect, whereas Marschark and Hunt (1989)
claimed that the expression of concreteness effects depends
on relational processes at both study and retrieval in cued
and free-recall tasks. Far from representing an "incon
sistency" in the relational-distinctive framework, we see
these explanations as two sides of the same coin, both in
dicating the importance of relational processing in
memory but also emphasizing its relative role in various
recall tasks.

One alternative account of the presence and absence of
concreteness effects in various tasks is the context avail
ability model. Schwanenflugel and Shoben (1983) sug
gested that the number of possible contexts for a word
might be the locus of several findings previously ascribed
to imagery, including concreteness effects in memory.
More recently, Schwanenflugel and her colleagues
(Schwanenflugel, Harnishfeger, & Stowe, 1988; Schwan
enflugel et al., 1992) have demonstrated that context avail
ability ratings do not predict either comprehension or lex
ical decisions, and they argue, instead, "that abstract
words are comprehended more poorly because persons
take longer to retrieve readily available information as
sociated with them (assessed via ratings of context avail
ability and not via word associations)" (Schwanenflugel,
personal communication, December 17, 1991; cf. Nelson
& Schreiber, 1992).

Schwanenflugel et al. (1992) recently tested the context
availability hypothesis in a study of free recall of con
crete and abstract words. They varied the rated concrete
ness of their stimuli while controlling context availabil
ity (as indexed by normative ratings) and obtained a
reliable concreteness effect in incidental recall following
an imagery rating task but not following a context avail
ability rating task. Those results were interpreted as in
dicating that imagery is used strategically in recall when
"prior contextual knowledge" appears insufficient (see
also Helstrup, 1987).

With this added assumption, the context availability
model retains context effects as the explanation of con
creteness effects in comprehension and memory for sen
tences and paragraphs but invokes imagery as the expla
nation for concreteness effects in memory for word lists.

However, the model does not provide any explanation be
yond dual memory codes of why imagery improves mem
ory when it is strategically employed, and it is clear from
the results above that dual memory codes are insufficient
to explain concreteness effects in free recall."

In our view, the present results can be explained best
in terms of the joint functioning of relational and distinc
tive information in memory. The relational-distinctive
model generally appears to account for a broader range
of imagery-related results than does either the dual coding
or the context availability model (see Marschark & Cor
noldi, 1990; Marschark et al., 1987, for reviews). None
of the three models, however, has been uniformly success
ful in its a priori predictions. At this point, we believe that
there are relatively few theoretical stumbling blocks that
prevent the three models from providing a common ac
count of imagery and concreteness within the relational
distinctive rubric. Hopefully, such a unified account will
prove more powerful than anyone of the models alone.
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NOTES

Related List

Concrete Abstract

Unrelated List

ignorance
kindness
chance
attitude
routine
rumor
mood
advantage
spirit
interest

newspaper
ticket
lake
lamp
chair
snake
iron
doctor
balloon
factory

Concrete
Fruits: peach, orange, banana, grape, strawberry
Musical instruments: cymbal, hom, comet, viola, cello
Insects: caterpillar, centipede, ant, wasp, locust

Abstract
Time: century, month, decade, week, millisecond
Elements: calcium, uranium, magnesium, zinc, helium
Sciences: geology, physiology, botany, zoology, genetics

Stimuli for Experiment 2

APPENDIX

Stimuli for Experiment 1

Concrete
Red things: tomato, blood, rose, apple, cherry
Metal things: fork, submarine, car, pliers, stove
Wooden things: arrow, pencil, desk, floor, violin

Abstract
Religion: belief, devotion, miracle, soul, proverb
Science: precision, astronomy, theory, botany, research
Government: politics, legislation, election,democracy, candidacy

1. The stimuli for this experiment were selected from among those
we were using in other studies at the time. Why they were not all selected
from the Paivio et al. (1986) norms remains a mystery.

2. The subjects were supposed to receive six exemplars from each
category (36 words). Owing to a collation error, however, half of the
subjects only received five exemplars in one category. We therefore
randomly deleted one exemplar from each of the other categories, and
we scored recall with those items deleted.

3. Although the concreteness effect was not reliable in the imagery
plus categorization group, there was a trend in the data such that 4 of
the 6 subjects in the imagery-then-eategorization subgroup recalled more
concrete than abstract words, and in 1 case recall was equal. Mean
while, only 1 of the 6 subjects in the categorization-then-imagery sub
group recalled more concrete words than abstract words, and in 4 cases,
recall was equal.

4. Discussions with Paula Schwanenflugel have failed to reveal why
Schwanenfiugel et al. (1992, Experiment 2) obtained a concreteness ef
fect after an imagery rating task, whereas in the present experiments
we did not. The only apparent difference in method resides in our use
of visual presentation and their use of auditory presentation. Although
it is unclear why mode of presentation would affect concreteness effects,
several hypotheses are currently under investigation.
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