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Subjects were presented with a sequence of picture-word items. The pictures were line draw
ings of common objects, and the words were the names of the objects. Half of the items were fol
lowed quickly by the next item, and the other half by a 15-sec "rehearsal interval." The subjects 
were told to use these intervals to rehearse the item just presented, either by saying the word 
over and over to themselves or by maintaining the picture before the mind's eye. There followed 
a test in which each item from the study list was cued with a fragment of either the picture or 
the name. Consistent with previous findings, identification was more probable for fragments of 
items that had been followed by a rehearsal interval. In addition, this advantage was found to 
be greater when the type of cue matched the mode of rehearsal that the subject had been in
structed to adopt; there was in fact little, if any, advantage of rehearsal when cue and mode of 
rehearsal mismatched. This pattern of results suggests functionally distinct pictorial and verbal 
modes of rehearsal that serve not only to maintain information in conscious mind but also to 
build up memory proper. 

Covert or mental rehearsal can be an effective means 
of acquiring information, and largely for this reason it 
has become a central construct in memory theories and 
the subject of a great deal of laboratory research (John
son, 1980). In the overwhelming majority of cases, the 
rehearsed materials in this research have been verbal, and 
a widely held assumption that rehearsal takes a verbal, 
and more specifically, a speech-like, form has provided 
a satisfactory interpretation of the data. What is not clear 
is whether rehearsal can take other forms-whether, for 
example, the acquisition of information can be promoted 
by a form of covert rehearsal that can reasonably be 
characterized as pictorial. 

As it happens, a few studies have investigated the role 
of rehearsal in memory for nonverbal materials, mostly 
pictorial items such as line drawings and photographs. 
Dominating this research is a paradigm in which, in its 
simplest form, a sequence of pictures is presented with 
blank intervals interpolated after some, but not all, of the 
pictures, and then, after all pictures have been presented, 
a recognition test is given. With occasional exceptions 
(Bird & Cook, 1979; Shaffer & Shiffrin, 1972), this 
research has revealed a reliably higher level of recogni
tion for those pictures followed by a blank interval than 
for those followed directly by the next picture in the se
quence (Hines & Smith, 1977; Intraub, 1979; Lutz & 
Scheirer, 1974; Read, 1979; Tversky & Sherman, 1975; 
Weaver, 1974; Weaver & Stanny, 1978). Moreover, this 
beneficial effect has been shown to be under the subject's 
control, and therefore may be said to arise from a deliber-
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ate strategy of rehearsal rather than from passive consoli
dation of the last-presented picture during the blank in
terval. Thus, when two or more pictures are presented, 
either simultaneously or in quick succession, and then one 
(or some subset) of them is cued for rehearsal, the cued 
picture(s) will be more likely to be identified in a later 
recognition test than will the uncued picture(s) (Graefe 
& Watkins, 1980; Watkins & Graefe, 1981). 

Although these studies demonstrate that rehearsal can 
be an effective means of remembering pictorial material, 
they do not demonstrate that the rehearsal is of a pictorial 
nature. Perhaps the observed effect is due to rehearsal 
that is no different from the speech-like rehearsal pre
sumed to occur for verbal material. The improvement in 
picture identification could have arisen from rehearsal of 
verbal labels or descriptions of the pictures rather than 
from rehearsal of pictorial images. 

To be sure, some of the picture-rehearsal studies have 
obtained a reliable rehearsal effect with pictures that were 
not easy to label (e.g., Hines & Smith, 1977) or with the 
usefulness of simple labels undercut by the inclusion in 
the recognition test of distractor pictures that shared the 
same labels as the target pictures (Read, 1979; Tversky 
& Sherman, 1975; Weaver, 1974; Weaver & Stanny, 
1978). But such precautions hardly rule out a verbal in
terpretation of the observed rehearsal effects; after all, 
a statistically significant effect can occur if just some sub
jects apply just partially adequate verbal descriptions to 
just some items. In short, there is currently no clear evi
dence that learning can occur through a nonverbal mode 
of rehearsal. 

The purpose of this article is to report an experiment 
designed to address this issue, and specifically the ques
tion of whether memory, as measured in a subsequent test, 
can be enhanced by a pictorial as well as by a verbal mode 
of rehearsal. Subjects were presented with a series of 
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picture-name items, some of which were followed directly 
by the next item and others by a "rehearsal interval." 
Half of the subjects were encouraged to use these inter
vals to rehearse the name of the just-presented item, and 
the other half to rehearse the picture. If rehearsal were 
functionally equivalent for the two groups, then its effect, 
as indicated in subsequent memory tests, would be ex
pected to be the same. If, on the other hand, the two 
groups really were using functionally different modes of 
rehearsal, then the effect on performance might well differ 
in a way that depended on the type oftest. Presumably, 
one group would rehearse in a way that would selectively 
enhance memory for the verbal aspect of the items, 
whereas the other group would rehearse in a manner that 
would selectively enhance memory for the pictorial aspect. 
To distinguish between these two possibilities, all the sub
jects were given two kinds of memory tests, one that could 
reasonably be assumed to be specifically sensitive to the 
verbal aspect of the studied items, and the other to the 
pictorial aspect. More concretely, one test called for iden
tification of fragments of the names, and the other for 
identification of fragments of the pictures. At issue was 
whether the effect of rehearsal interval depended on 
whether the way in which the subjects had been instructed 
to rehearse matched or mismatched the type of fragment 
used in the identification test. 

A L s s c 

METHOD 

Materials 
Fifty-two stimulus pictures were used, 4 for practice and 48 in 

the experiment proper. The pictures were simple line drawings of 
familiar objects; examples are shown in the upper panel of Figure I. 
The pictures were presented by means of a slide projector, with 
an area of projection of approximately 2 ft square, and the sub
jects were seated 8 to 16 ft from the screen. The names of the ob
jects were presented from a tape recorder. 

The fragments used in the test phase of the experiment were of 
two kinds, word fragments and picture fragments. A word frag
ment included approximately half of the letters in the word, with 
dashes in place of the missing letters. Choice of letters for inclu
sion in the fragments was such that, from among the 52 words used 
in the experiment, each fragment fitted only the word for which 
it was intended. The picture fragments were obtained by overlay
ing the pictures with Letratone L T 163 transparency, which resem
bles a wall of opaque bricks fixed by transparent mortar; in addi
tion, these fragments were presented out of focus, the extent of 
defocusing having been determined on an individual picture basis 
in pilot research. Examples of the two types of fragments are shown 
in the middle and lower panels of Figure I. 

Design 
The subjects were assigned randomly to two groups of equal size, 

which may be called the verbal rehearsal group and the pictorial 
rehearsal group. 

Both groups were presented with the same sequence of 32 picture
name items, which were chosen randomly from the main 48-item 
set. For any given subject, a randomly selected half of these 32 

o s I HER 

____ iii.~"'il ---------------------------------
Figure 1. Examples of the pictures used in the study pbase of the experiment (upper panel), and of the word 

fragments (middle panel) and picture fragments Gower panel) used in the test phase. The picture fragments were 
presented out of focus. 



items were presented in the rehearsal condition, and the other half 
in the nonrehearsal condition. The assignment of items to the re
hearsal and nonrehearsal conditions was counterbalanced between 
subjects so that each picture occurred in each condition for an equal 
number of subjects within both the verbal and the pictorial rehear
sal groups. 

Consider now the fragment identification test. For any given sub
ject, 8 of the 16 items that had been presented in the rehearsal con
dition and 8 of the 16 that had been presented in the nonrehearsal 
condition were cued with word fragments, and the remainder with 
picture fragments; similarly, 8 of the 16 new items (i.e., those that 
had not been presented at all in the study sequence) were cued with 
word fragments, and the other 8 were cued with picture fragments. 
The choice of which subset of 8 items were cued with which type 
of fragment was counterbalanced such that each item from the study 
sequence occurred in each combination of rehearsal condition and 
fragment type for a quarter of the subjects within each rehearsal 
group, and each new item was cued with each type of fragment 
for half of the subjects within each group. 

In short, if we restrict consideration to the items in the study se
quence, the experiment is of mixed design, with requested mode 
of rehearsal (verbal or pictorial) as a between-subjects variable and 
rehearsal condition (rehearsal or nonrehearsal) and type of frag
ment (word fragments or picture fragments) as within-subjects vari
ables. The variables were combined factorially, with items being 
completely counterbalanced between combinations of conditions. 

Subjects 
The subjects were 64 Rice University students. They participated 

for payor in fulfillment of a course requirement. 

Procedure 
The subjects were tested up to six at a time. They were told in 

some detail how a long sequence of picture-name items would be 
presented, with unfilled intervals occurring after some, but not all, 
of the items. These intervals were to be used to rehearse the just
presented item, and the form of this rehearsal was carefully 
described. The subjects in the verbal rehearsal group were told to 
concentrate on the name of the object and to mentally repeat it over 
and over; those in the pictorial rehearsal group were told to main
tain an image of the picture throughout the interval and to scan the 
image continuously with the mind's eye. 

Presentation of the main sequence was preceded by a practice 
sequence that included just four items. Each picture was displayed 
for 1.25 sec, and its name was given auditorily as the picture was 
shown on the screen. The first and fourth items of the practice se
quence were followed by a 15-sec blank interval and then, after 
a .75-sec change time, by the next item or by an end-of-sequence 
slide. The other two items were followed by the next item after 
just the change time. Ten seconds into each rehearsal interval, the 
subjects were signaled to rate on prepared response sheets their suc
cess in following the rehearsal instructions, using a 5-point scale 
ranging from "not at all well" (1) to "very well" (5); the purpose 
of this requirement was merely to encourage the subjects to take 
the rehearsal instructions seriously. Both the names of the items 
and the rehearsal-rating signal (the word "rate") were presented 
by means of a tape recorder. Note that the subjects did not know 
the rehearsal condition of an item until .75 sec after its presenta
tion, so that any advantage that the rehearsal condition might show 
in fragment identification should not be attributed to a difference 
in the kind or amount of attention paid to the items during their 
actual presentation. 

The practice sequence was followed by a practice test in which 
the subjects were presented with fragments of the two rehearsal items 
and of two new items in random order; note that there was no test 
of the two nonrehearsal items. The fragments were displayed for 
10 sec each and were all of a form corresponding to the mode of 
rehearsal the subjects had been instructed to adopt-word fragments 
for the verbal rehearsal group and picture fragments for the pic-
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torial rehearsal group. There was a blank interval of 5 sec between 
fragments, which allowed the subjects to write the name of the item 
just cued. The subjects were led to expect that the practice study
test procedure would be a precise miniature version of that for the 
experiment proper, the intention here being to encourage the sub
jects both to restrict rehearsal to those items assigned to the rehearsal 
condition and to rehearse in the manner in which they had been 
instructed. 

The presentation phase of the experiment proper was indeed 
merely a lengthier version of the practice presentation phase. The 
test, however, was different. This time, all of the presented items, 
the nonrehearsal as well as the rehearsal items, were cued. In ad
dition, the test included both kinds of fragment cues, and not just 
the kind that the subjects had been led to expect. Just prior to the 
main test, the nature of the unfamiliar cue was explained and its 
use illustrated with items from the practice set. The experimenter 
explained that both picture-fragment cues and word-fragment cues 
would be presented, and that for each cue the answer could be a 
rehearsal, a nonrehearsal, or a new item. In all cases, their task 
was the same: to try to identify the items of which the cues were 
fragments. Timing was as in the practice phase. 

RESULTS 

Figure 2 summarizes the results in terms of the per
centage of fragments identified. The upper panel shows 
how, for each rehearsal group, picture fragment identifi
cation varied according to whether the items being cued 
had been rehearsed, had been presented but not rehearsed, 
or were new; the lower panel does the same thing for word 
fragment identification. Of primary concern are the data 
for the nonrehearsal and rehearsal conditions. As Figure 2 
shows, these data conform rather well to the hypothesis 
of separate pictorial and verbal modes of rehearsal, for 
they indicate that allowing a subject to rehearse a picture
name item had a greater effect on later identification of 
a fragment of the picture or of the name when the type 
of rehearsal the subjects were instructed to adopt was con
sistent with the type of fragment used. Thus, as the up
per panel of Figure 2 shows, when the fragments in the 
identification test were of pictures, the advantage of the 
rehearsal condition over the nonrehearsal condition was 
greater for the pictorial rehearsal group than for the ver
bal rehearsal group. And conversely, as the lower panel 
shows, when the fragments were of words, the advan
tage of the rehearsal condition was greater for (in fact, 
was confined to) the verbal rehearsal group. Notice that, 
for both types of fragments, mode of rehearsal mattered 
for the rehearsal items but not for the nonrehearsal items. 

These observations were confirmed by statistical anal
yses. Most importantly, an analysis of variance (with re
quested mode of rehearsal as a between-subjects varia
ble, and rehearsal condition and type of fragment as 
within-subjects variables) on data for the rehearsal and 
nonrehearsal items revealed a reliable second-order in
teraction [F(1,62) = 16.43, p < .001]. More specific 
analyses show that this interaction can be described in 
terms of rehearsal's being more advantageous when the 
test fragments were of the kind expected: An analysis of 
the data for just the rehearsal items yielded a reliable in
teraction between mode of rehearsal and type of fragment 
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Figure 2. Mean percentage of picture and word fragments of re
hearsal, nonrehearsal, and new items correctly completed by the 
pictorial and verbal rehearsal groups. 

[F(I,62) = 12.50, P < .001], whereas in a similar anal
ysis of the data for nonrehearsal items, this interaction 
was not reliable [F(1,62) = 0.06, p > .10]. More par
ticularly, performance in the rehearsal condition exceeded 
that in the nonrehearsal condition both when subjects 
expected and received picture fragments [t(31) = 2.63, 
P < .02] and when they expected and received word 
fragments [t(31) = 5.09, P < .001]; by contrast, the re
hearsal condition held no reliable advantage either when 
subjects expected word fragments and received picture 

fragments [t(31) = 1.49, P > .10] or when they expected 
picture fragments and received word fragments [t(31) = 
-0.76, P > .10]. 

Apart from the second-order interaction, the overall 
analysis of the data for the presented items showed reli
able main effects for rehearsal [F(1,62) = 20.24, p < 
.001] and type of fragment [F(1,62) = 27.73, p < .001], 
reflecting a higher level of identification of rehearsal than 
of nonrehearsal items and for word fragments than for 
picture fragments. There was no reliable effect of mode 
of rehearsal [F(1,62) = 0.42, p > .10]. Type of frag
ment interacted with mode ofrehearsal [F(1,62) = 5.50, 
p < .05], which means that although mode of rehearsal 
reliably affected only the rehearsal items, the diluted ef
fect that remained when the data for the nonrehearsal items 
were added in was statistically significant. The interac
tion of mode of rehearsal with rehearsal condition was 
of borderline reliability [F(I,62) = 3.86, p = .06] and 
can be described in terms of a bigger effect of rehearsal 
condition for the verbal rehearsal group than for the pic
torial rehearsal group. Type of fragment did not interact 
with rehearsal condition [F(1,62) = 0.03, p > .10]. 

Although less relevant to the question of primary con
cern, performance on items not presented in the study list 
should be noted. As Figure 2 shows, these items were 
less likely to be identified than were presented items. 
Analyses confirmed that identification was less probable 
for new items than for the nonrehearsal items [ts(63) = 
5.09 and 2.97 for the picture and word fragment tests, 
respectively] orfor the rehearsal items [ts(63) = 7.33 and 
5.20, respectively] (p < .01 in all cases). Analysis of the 
new-item data revealed a reliable main effect for type of 
fragment [F(1,62) = 37.45, p < .001], reflecting a higher 
level of identification in the word fragment test. Neither 
the effect of mode of rehearsal [F(1 ,62) = 0.23, p > .10] 
nor the interaction between mode of rehearsal and type 
of fragment [F(1,62) = 0.36, p > .10] was reliable. This 
last result, along with the lack of a corresponding inter
action in the data for the nonrehearsal items, supports the 
conclusion that the critical second-order interaction for 
the rehearsal and nonrehearsal data had its origin in the 
rehearsal intervals, and, more specifically, that during 
these intervals the subsequent effectiveness of the two 
types of fragments increased to an extent that depended 
on mode of rehearsal. 

CONCLUSION 

Our findings support the notion that rehearsal can take 
a pictorial as well as a verbal form. In particular, instruct
ing the subjects to rehearse in a pictorial fashion enhanced 
their likelihood of identifying a fragment of a rehearsed 
picture but had no beneficial effect whatsoever on the iden
tification of a fragment of the name of the object depicted 
by the picture. Consistent with these findings are those 
from a variety of other studies usually taken, through 
reasoning similar to our own, as indicating that informa
tion can be held in the conscious mind in a form that can 



be either speech-like or pictorial (e.g., Brooks, 1968; 
Peterson, Thomas, & Johnson, 1977). But the present 
findings go beyond the demonstration of two different 
forms of mental representation, for they tell us that each 
form can serve in its own functionally distinct way not 
only as a means of temporarily retaining information in 
mind, but also as a basis of a rehearsal that can affect be
havior long after such retention. 
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