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College students were exposed once to a sequence of 12 picture-phrase combinations varying
along two dimensions: emotionality of the picture and relatedness of the phrase to the picture.
Retention of both pictures and phrases was tested after 24 h. Emotional materials were recalled
better than nonemotional; enhancement was greatest for pictures and greater for phrases
related to pictures than for unrelated phrases. Relatedness was important for phrases, but not
for pictures, suggesting that pictures cue verbal recall, but not vice versa. An extension of the

encoding variability hypothesis was supported.

Research on the learning and retention of emotional
verbal materials has a long and diverse history, but
relatively few studies have shown definite results. A fair
amount of research has been done to investigate the
Freudian theory of repression, with mixed and often
ambiguous results (Aborn, 1953; Erickson, 1938;
Merrill, 1954; Zeller, 1950). More recently studies
manipulating physiological and social variables have
found evidence that emotionality enhances retention
(e.g., Holmes & Schallow, 1969). Results of verbal learn-
ing studies, however, have indicated that emotionality is
not a relevant variable in verbal retention; that is, words
that are defined or rated as emotional are not remember-
ed any better than words that are not (Klugman, 1956;
Kott, 1955; Weiner, 1966), even though the scaling of
emotionality seems to be highly reliable (Koen, 1962;
Underwood, 1966).

The failure of verbal learning studies to find con-
sistent emotionality effects is puzzling, for there are
clear theoretical reasons for expecting positive effects.
Emotional enhancement can be predicted because of
increased arousal during learning (Duffy, 1957), or
because of deeper levels of processing which, logically
and psychologically, would be expected for meaningful
emotional materials (Craik & Lockhart, 1972). Also,
there is considerable evidence that encoding variability
enhances free recall of a memory item (e.g., Melton &
Martin, 1972; Tzeng, 1973), presumably because more
coded versions of the item are available during retrieval
(Paivio, 1971). It seems reasonable that emotional
arousal during processing of verbal materials would
provide an additional distinctive code for storage. Why,
then, have well controlled studies with reliable scaling of
emotionality failed to produce consistent emotionality
enhancement? It may be that these studies have failed
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to produce sufficient emotional arousal to activate the
emotional code since the methods have usually involved
presentation of serial lists of paired associate lists of
single verbal items. Individual words obviously include
evaluative or affective associaticns, but these effects are
probably not sufficient to produce actual emotional
arousal; that is, they are intellectual and semantic reac-
tions rather than experiential reactions. Perhaps an
emotional experience is necessary to activate the kind of
emotional code which probably affects retention in our
everyday lives. In searching for a method to produce this
realistic emotional effect, we considered the use of
pictorial materials.

One method that seemed promising involved the
presentation of a picture with a verbal caption (Bahrick
& Gharrity, 1976). Their results indicate that pictorial
information facilitates free recall of related but not
unrelated verbal captions. This method seemed appro-
priate for the study of emotionality. It was reasoned
that an emotional picture presented with a verbal phrase
would elicit a more realistic emotional response than
would a verbal phrase by itself or accompanied by a
nonemotional picture.

On this premise, the present study examined the
effects of pictorial emotionality on the retention of both
pictures and phrases. Since Bahrick and Gharrity (1976)
found pictorial facilitation for related but not unrelated
verbal information, relatedness of the picture to the
phrase was included in our experiment. Pictorial emo-
tionality was crossed with picture-phrase relatedness in a
2 by 2 factorial design.

The variable encoding hypothesis applied to this de-
sign allows clear predictions for phrase recall: (1) High-
est recall of phrases for the emotional-related (E-R)
condition would be expected since three codes would
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be available (emotional, pictorial, and verbal); (2) inter-
mediate levels of recall would be expected for the
emotional-unrelated (E-U) and nonemotional-related
(N-R) conditions, since two codes would be available
[emotional and verbal or imaginal and verbal, respec-
tively, with the assumption that imaginal coding of the
verbal phrase would not occur in the unrelated condi-
tions (Bahrick & Gharrity, 1976)]; and (3) poorest
recall would be expected for the nonemotional-unrelated
condition since only the verbal code would be available.

Predictions concerning pictorial recall are less clear
because it is not known whether picture-phrase related-
ness facilitates pictorial recall. Although Paivio (1971)
has argued that superior recall of pictures over verbal
materials is- due to dual coding (i.e., verbal coding of the
pictures as well as imaginal), Nelson and Reed (1977)
have found evidence that pictorial labeling is not auto-
matic and that pictorial superiority does not depend on
dual coding. If verbal coding of pictures does occur, then
in this study the relatedness condition should facilitate
picture as well as phrase recall, and the pattern of
pictorial recall should follow the pattern of phrase recall.
If not, only emotionality should affect pictorial recall;
that is, recall for emotional pictures (two codes) should
be superior to recall for nonemotional pictures (one
code), regardless of the relatedness condition.

METHOD

Subjects

Thirty students were randomly selected from the subject
pool of students enrolled in introductory psychology at
Michigan State University. They were randomly assigned to two
groups of 15.

Materials and Apparatus

Fourteen pictures were cut from various magazines and
newspapers and made into 14-mm slides. Seven were subjectively
rated as highly emotional, the other seven as emotionally
neutral. To check these subjective ratings, the 14 slides were

presented to a class of 30 upper-class students at Michigan State
University. The students were instructed to rate the slides from
1 to 10, with 10 being extremely emotional, and 1 being totally
unemotional. Ratings for the seven emotional pictures ranged
from 7.84 to 9.51, while ratings for the nonemotional pictures
ranged from 2.26 to 4.54. In no instance were the emotional and
nonemotional ratings even close to overlapping. Twelve phrases
were constructed to go with the pictures so that each phrase
that was presented with an emotional picture on List 1 could
be presented with a nonemotional picture on List 2. Thus, the
two picture-phrase lists were constructed in such a way that the
phrases were completely counterbalanced on the emotionality
and relatedness variables. (To accomplish this, it was necessary
to use one emotional and one nonemotional picture in List 2
which were not in List 1; i.e., Lists 1 and 2 had 12 identical
phrases and 10 identical pictures. The 14 pictures and 12 phrases
that were combined to create Lists 1 and 2 can be seen in Table 1.)
Each list contained three emotional pictures with related phrases
(E-R), three emotional pictures with unrelated phrases (E-U),
three nonemotional pictures with related phrases (N-R), and
three nonemotional pictures with unrelated phrases (N-U).
Four presentation sequences were used for each list, so that all
picture-phrase types occurred with approximately equal fre-
quency in all positions, and thus order effects would be unlikely.

The slides were presented on a manually operated Kodak
Carousel slide projector.

Design

A 2 by 2 by 2 repeated-measures design was employed, with
emotionality of the pictures and relatedness of the picture-
phrase combination being the independent variables, and picture
and phrase recall the dependent variables.

Procedure

Subjects were brought individually to a small room (2.7 x
5 m). To maximize the effects of the emotionality variable and
minimize rehearsal and other strategies (Estes & DaPolito, 1967),
incidental learning instructions were given as follows: “You will
be shown a series of 12 pairs of pictures and phrases. You are
simply to observe the picture-phrase pairs; we will discuss what
you saw tomorrow.”

The experimenter then presented the series of 12 pairs,
showing each picture for approximately 1 sec, followed by the
phrase for 1 sec, followed by a 3-sec interval before the presenta-
tion of the next pair. At the end of the series, the subject was
told that he was to return the next day to talk about the slides.

Table 1
Picture-Phrase Combinations, With Phrases Counterbalanced for Groups 1 and 2

Phrase

Emotional Picture

Nonemotional Picture

Related Picture-Phrase Condition

See the baby
Food is important
Let’s eat

No more games
Your turn to jump
Dig another hole

Starving Child (2)

Dead Soldier (1)

Wounded Mother and Baby (2)

Sexy Seminude Eating Scene (2)
Nude Couple Embracing (1)
View Atop a High Building (1)

Woman and Baby (1)

TV Dinner (1)

Family Restaurant (1)
Gambling Scene (2)

Boys Jumping in Sand (2)
Tractor Digging (2)

Unrelated Picture-Phrase Condition

Climb a tree

Radial tires are better
Sailing is fun

It’s raining

There’s a car

Pass the potatoes

Men Hanging (1)

Dead Soldier (2)
Men Hanging (2)

Sexy Eating Scene (1)

Starving Child (1)
View Atop High Building (2)

Family Restaurant (2)
TV Dinner (2)

Student at Blackboard (2)
Gambling Scene (1)

Boys Jumping (1)
Tractor Digging (1)

Note—Subjects in Group 1 always saw an emotional picture with a particular phrase when subjects in Group 2 saw a nonemotional

picture with that phrase and vice versa.



The subject was firmly instructed that the project would be
sabotaged if he were to discuss the slides with anyone before the
next session.

When the subject returned the next day, the experimenter
handed him a two-page test sheet. He was told not to work on
the second page until the first was completed, and not to go
back to the first page. Typewritten instructions on the top of the
first page read: “Write down all the phrases that you can re-
member from yesterday’s slide series. They needn’t be exact.”
The instructions on the second page read: “Write a brief 5-10
word description of each picture that you can recall from
yesterday’s series.””' To make phrase recall comparable to the
recall of picture descriptions, a phrase was scored as correct if
at least two essential words were included from the original
phrase that clearly identified the phrase. This procedure allowed
for variations in sequencing of critical words and for leaving out
or substituting unimportant words. Any ambiguous phrase was
simply not scored as recalled. Picture descriptions were similarly
scored as correct if at least two essential pictorial components
were described that clearly identified the picture. The scoring
was blind, and two independent judges showed agreement for
all phrases and disagreed on three picture descriptions which
were discarded.

RESULTS AND DISCUSSION

Mean recall per subject for pictures was 5.48, com-
pared with 4.20 for phrases. A Sandler A test was cal-
culated, and the results indicated that pictorial recall
was significantly better than phrase recall [A(29) = .115,
p < .01]. Thus, the pictorial superiority hypothesis
was supported, although the greatest picture-phrase
differences were for emotional vs. nonemotional condi-
tions (see Figure 1).

Two 2 by 2 ANOVA with repeated measures on both
factors were computed to determine the effects of emo-
tionality and relatedness on both picture and phrase
recall. For phrase recall, the main effects of emotionality
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Figure 1. The mean number of items recalled under all condi-
tions of presentation.
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and picture-phrase relatedness were both highly signifi-
cant [F(1,29) = 25.48, p < .01, and F(1,29) = 10.26,
p < .01, respectively] . The interaction of Emotionality
by Picture-Phrase Relatedness was not significant
[F(1,29)=1.34,ns.].

For picture recall, emotionality effects were large
and even more significant [F(1,29) = 70.47, p <.001],
but the relatedness factor and the Emotionality by
Relatedness interaction were not significant [F(1,29) =
1.20, and F(1,29) = .011, respectively] .

Emotionality enhanced both picture and phrase
recall, while picture-phrase relatedness enhanced only
phrase recall. Phrase-recall results supported the encod-
ing variability hypothesis in every respect. E-U and N-R
phrases were recalled with approximately the same
frequency; both were recalled significantly more than
N-U phrases and less than E-R phrases. Thus, the hypo-
thesis of one code for N-U phrases, two for E-U and N-R
phrases, and three for E-R phrases was clearly supported.
While other explanations of these data could no doubt
be found, the extension of encoding variability to
include an emotional code seems both appropriate and
parsimonious.

Nelson and Reed’s (1976) interpretation of pictorial
superiority received indirect support here, for picture-
phrase relatedness did not affect picture recall signifi-
cantly. The related conditions did produce slightly
but not significantly better recall of pictures than the
unrelated conditions (see Figure 1), which may indicate
that some verbal cuing of picture recall occurred. But
the recall procedure (phrases, then pictures) should have
maximized verbal cuing of picture recall, and hence
these data cannot be interpreted as lending any support
to the dual-coding explanation of pictorial superiority.
In conclusion, the manipulation of picture emotionality
is a useful technique for evaluating the effects of emo-
tionality on verbal and pictorial retention and should
lend itself to the study of both individual differences
and content variables in human memory.
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NOTE

1. Since the Bahrick and Gharrity (1976) study showed that
picture recall cues phrase recall, subjects were instructed to recall
phrases before they were asked to recall pictures. That is, we
attempted to avoid pictorial cuing of phrases while maximizing
the possibility of phrase recall cuing picture recall, so as to have
a sensitive measure of any verbal coding of pictures which may
have occurred.
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