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What do people remember about pictures? An experiment was conducted to determine
whether pecople’s memories of pictures include abstract representations of the pictures’
ineanings and visual representations of the pictorial information. Subjects were asked to
study droodles which were either accompanied by a meaningful interpretation or not.
Memory for the pictures was then tested using four different retrieval tasks. Each task was
asswned to rely, in different specific ways, on the visual and semantic components of
memory. The results are consistent with the notion that subjects have semantic and visual
representasions of pictures in memory, and are discussed in terms of the utility of having
abstract propositivnal and concrete analogue representations in memory.

What do people remember when they re-
member paintings, pictures, and other complex
forms of visual information? Why is it that eve-
ryone seems to remember what the painting of
the Last Supper looks like, but, other than artists,
art historians and art students, most people find
it hard to distinguish one Jackson Pollock or one
Mondrian painting from another? The difference

between paintings like the Last Supper, on the

one hand, and non-representational art, on the
other, seems to be that people are able to capture
the meaning of the former but not of the latter.
This observation has prompted psychologists to
propose that people do not remember pictures as
exact visual objects. Instead, people remember
some abstract representation that captures the
meaning of the picture (Pylyshyn, 1973).
Several studies have found support for the

position that people remember abstract repre--

sentations of visual information. Wiseman and
- Neisser (1974), for example, showed their sub-
jects a picture which appeared to be a random
collection of dots and stains. The subjects did not
see any meaning in the pictures and they showed
very poor memories for these. However, when
the subjects were told to detect the hidden figure
in the pictures, they showed much better mem-
ory for the picture. Similarly, Bower, Karlin, and
Dueck (1975) showed their subjects sets of droo-

dles or line drawings'that seem to have no mean-
ing. Some subjects were given verbal labels
which were meaningful interpretations of the

droodles, while the rest were not. In a subsequent -

recall test, subjects who were given verbal labels
showed much better recall than those who were
not given the labels.

Evidence for the abstract representation ar- .

gument include findings which show that sub-
jects extract features of a picture that are
important to its. meaning, but not those details
that are trivial and irrelevant. Mandler and
Ritchey (1977), for example, had their subjects
study pictures of scenes. One was a scene of a
geography class, with a teacher, a student, a
globe, a world map, and other classroom furni-
ture. After viewing a set of these scenes, the
subjects were tested for their memory for the
pictures using a recognition task. The recogni-
tion task involved the studied scenes and two
types of distractors. The token distractors were
identical to the studied scene except for one
minor detail. For example, the pattem of the
teacher’s skirt in the geography class scene was
different. The type change distractors, on the
other hand, were identical to the studied scene
except for one important detail that changes the
meaning of the scene; for example, the world

map was changed to an art drawing which -
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changes the subject of the class. Subjects were
able to reject the token distractors only 60% of
the time (which is just about chance levels) but
were able to reject the type change distractors
94% of the time. The results are consistent with
the argument that subjects remember an abstract
representation of the pictures that extracts the
physical elements of the picture related to the
picture’s meaning.

There is some evidence, however, that peo-
ple seem to process images or representations of
visual information in the same way perceptual
information is processed. For example, in visual
scanning experiments (Finke, 1980; Kosslyn,
Ball & Reiser, 1978; Kosslyn & Pomerantz,
1977; Reed, Hock & Lockhead, 1983), the time
it takes a subject to scan between two objects in
an image was found to be a function of their
distance from each other in the actual picture. If
information about the location and distance be-
tween objects is represented only in proposi-
tional form, then scanning time between two
objects should not be dependent on veridical
distance. Furthermore, mental rotation experi-
ments (e.g., Cooper & Shepard, 1973; Shepard
& Metzler, 1971; Tarr & Pinker, 1989) indicate
that when given pictures of patterns or objects in
different orientations, subjects seem to manipu-
late images of these objects in order to recognize
them. For example, the time it takes a subject to
determine whether a pattern was a normal letter
or its mirror image depends on how much the
pattern was rotated from its upright position
(Cooper & Shepard, 1973). These results could
be better explained on the basis of visual repre-
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sentations in memory than on the basis of ab-
stract representations.

Kosslyn & Pomerantz (1977) argued that
people do have visua! representations of visual
information, but they are also interpreted and
analyzed in a manner that characicrizes abstract
representations. This experiment attempts to
show that memory for pictures has two compo-
nents that correspond to the analogue visual rep-
resentation and the abstract scmantic
representations of the visual information. The
experimental procedures are based on Bower,
Karlin, and Dueck’s (1975) experiment with
droodles.

Subjects were asked to study pairs of droo-
dies like those shown in Figure 1. Half of the
subjects were given verbal lzbels of the drocdle
pair, and the other half were not. The assumption
was that subjects who were given verbal labels
would represent both the visual and the semantic
components of the picture. The other subjects
would only have the visual representations.

The subjects’ memories for these droodles
were then tested using one of four different
memory retrieval tasks: free recall, cucd recall,
correct cue recognition, and wrong cue recogni-
tion. In particular, the different tasks tested the
subjects’ memory for the picture on the right side
of each pair presented in the study sct. For the
free recall task, the subjects were required o
recall as many droodles on the right side of the
pairs by drawing these in a blank sheet of paper.
In the cued-recall task, the subjects were given
the left droodle of the pair and they were asked
to recall the corresponding drocdle on the right
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Figure 1. Examples of droodle pairs
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side. Examples of these items are shown in Fig-
ure 2a. The recognition tasks consisted of 40
droodle pairs and the subjects were required to
encircle those pairs in which the droodle on the
right side appeared in the study set. In the right
cue recognition, 20 of the 40 droodle pairs were
. exactly those which were presented in the study
set, and 20 were complctely new pairs. Examples
of these items aré shown in Figure 2b. For the
wrong-cl¢ recognition the pairs, the target droo-

dlcs on the right side were presented with left

droodles other than that used in the study set,
hence the term “wrong cue.” Examples of .these
items are shown in'Figure 2c. .
The different retrieval tasks involve differ-
-ent ‘modes of processing. Dyne Humphreys,
* Bain, and Pike (1990), for example, argue that
recall and recogmuon are fundamentally differ-
ent tasks in the scnse that recognition allows
direct access to mcmory, whereas recall does
not. In pamcular ‘according to Jacoby (1983),
freerecall tasks are conccplually driven retrieval
tasks. In free recall tasks, subJects are given no

cues to guide performance. Therefore, the sub-
jects have to rely on stored concepts to facilitate
remembering. Factors that have been identified
as effective in aiding free recall usually involve
generative or elaborative processing, and can
therefore be viewed as facilitating conceptually
driven processing.

Récognition tasks, on the other hand, are
said to be more a combination of conceptually
driven processing and data-driven processing
(Jacoby & Dallas, 1981; Johnston, Dark & Ja-
coby, 1985; Mandler, 1980). In standard recog-
nition tasks, aside from using stored concepts,

‘subjects also have to rely on the perceptual re-

cord of the stimuli. To correctly recognize a
previously experienced stimulus, subjects rely
both on some semantic representation of the
stimulus as well as on matching the surface
features of thc original stimulus with the items

“in the recogmuon set. Furthermore, factors that

have shown o affect recogmuon are all related
to quahues of the perceptual record of the infor-
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Figure 2. (a) Examples of test items for cued recall task (b) Examples
of test items for correct cue’ reoognmon task..First-two itéms are correct
targets and last two items are incorrect targets (c) Examples of test
items for wrong cue recognition task. First two itemns are correct targets
and Iast two ltems are mcorrect targets. :
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nation (e.g., persistence of the stimuli, surface
similarity/dissimilarity, etc.).

The other two retrieval tasks differ from free
recall and standard recognition in specified
ways, as well. Cued recall tasks, like free recall,
zve also conceptually driven tasks. However, the
cue could serve to facilitate or interfere with the
conceptual processing depending on whether the
cue is conceptually asscciated with the target
information. The wrong cue recognition tasks,
like standard recognition, are also both concep-
tually driven and data driven. However, the in-
appropriate cue should interfere with efficient
retrieval of the semantic and visual information.

The rationale for varying the memory re-
trieval tasks is that for each retrieval task, sub-
jects would have to rely on the visual and
semaniic componenis of their memory for pic-
tures in different ways. We can, therefore, make
very specific predictions about how subjects
would perform in each of the retrieval tasks
depending on the kind of information that was
presented when the dreodles were first studied.
Generally, for example, recognition should be
better than recall because subjects have both the
visual and semantic components of their mem-
ory to use in recognition and only the semantic
component in recall. Also, performance in all the
retrieval tasks should be better when the droo-
dles are presented with verbal labels than when
they are not. The verbal label strengthens the
semantic component of the memory for the droo-
dles that should facilitate the conceptually driven
processes in all the tasks.

If the droodles were presented without ver-
bal labels, performance in free recall should be
better than in cued recall, because the cue is not
meaningfully asscciated to the target. Therefore,
it will interfere with the retrieval process instead
of facilitating it. However, if the droodles are
presented with labels, the cues become meaning-
fully associated to the targets and should facili-
tate the conceptual processing. Therefore,
performance in cued recall should be better than
in free recall. A corollary of these two predic-
tions is that the benefit of having verbal labels
should be greater in the cued recall tasks than in
the free recall tasks, because the cue becomes a
useful conceptual cue to retrieval in cued recall,

Performance in the correct cue recogniiion
task should also be better than in the wroag cue
recognition task, because the inappropriaie cue
in the latter would interfere with the coagepiu-
ally driven and data-driven processing. Having
verbal labels associated with the ¢rcodics, row-
ever, could offset the effects of the wrong cue.
This effect would imply that the beaefit of hav-
ing verbal labels should be greater for the wrong
cue recognition than for the correct cuc recogni-
tion.

To summarize, this experimeni was ¢e-
signed to test whether people’s memorics for
droodles contain both a visual represeatst.on of
the visual information as well as scmar.tic repre-
sentation of the meaning of the visual informa-
tion, The visual and semantic componenis of
memory for pictures are tesicd by using four
different memory retrieval tasks that tap, in Gif-
ferent specified ways, these two compuincats.
The following hypotheses werc tested:

(1) Memory for the droodles should be bel-
ter if they are studied with veroal [zoels;

(2) Performance in recogrition tasks should
be better than in recall tasks;

(3) Performance in free recall should be bet-
ter than in cued recall when the drocdles
arc studied without verbal labels. The
reverse should be true when the droodles
are studicd with verbal iabels. The bene-
fit of verbal labels should be greater for
the cued recall task; and

(4) Performance in correct cue recognition
should be better than in wrong cue rec-
ognition. The benefit of verdal labels
should be greater for the wrong cuc rec-
ognition task.

METHOD

Subjects

Subjects were 80 Introductory Psychology
students from the University of the Philippincs,
Diliman, who participated in the experimen: as
part of a class requircment. They were randomly
assigned to the label condition (N=40) or (o the
no label condition (N=40). The subjects in cach
group were further randomly assigned to onc of
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the four retrieval tasks (for each labelling condi-
tion, N=10 for each task).

Materials

Twenty pairs of nonsensical pictures or ~
“droodles” were presented to the subjectson 5x |

8 inch cards. Droodles are drawings that seem
meaningless but turn out to have funny interpre-
tations. The droodles in each pair are related in
simple ways, as specified by their labels. Figure

1 shows some examples of droodle pairs with

their corresponding labels.

The different retrieval tasks were presented
in individual sheets of paper. For the free recall
task, the test sheets contained 20 blank boxes.
For the cued recall task, the test sheets contained
20 pairs of boxes, the left sides of which con-
sisted of the 20 droodles shown on the left side
in the study set. On the right side, the boxes were
blank (see Figure 2a for examples). For the cor-
rect cue recognition task, the test sheet contained
40 droodle pairs, the 20 pairs shown in the study
set and 20 new pairs (see Figure 2b for exam-
ples). The old and new pairs were arranged ran-
domly in the test sheet. For the wrong cue
recognition task, the test sheet also consisted of
40 droodle pairs. These pairs were divided as
follows: (1) for 10 pairs, the right droodle ap-
peared in the study, but the left side was a totally
new droodle; (2) for 10 pairs, the right droodle
appeared in the study set and the left droodle was
also in the study set, but not the corresponding
left droodle; (3) for 10 pairs, the right droodle
was a new droodle and the left droodle was one
that appeared in the study set paired with a
different droodle; and (4) for 10 pairs, both the
right and Ieft side pictures were new (see Figure
2c for examples). The 20 pairs in sets (1) and (2)
were the correct target items, and the rest in sets
(3) and (4) were the incorrect targets. The correct
and incorrect targets were arranged randomly in
the test sheet.

A one page multiple choice test with ten
trivia questions was also used as a distractor task.

-Procedure

" The subjects participated in the experiment
in groups of five. They were informed that the
¢xperiment ‘was about memory for pictures.

They were told thai they would be presented

pairs of pictures for 10 seconds each and they

were supposed to study these pairs. For the sub-
jects in the label condition, the subjects were

-verbally given a meaningful interpretation for

each droodle in the pair with the presentation of
each pair. For the subject in the no label condi-
tion no interpretations accompanied the pictures.
After the 20 pairs in the study set were presented,
the subjects were given the distractor task. The
subjects were given two minutes to complete the
distractor task. .

Immediately after the distractor task, they
were tested for their memory for the study set.

- Subjects who were given the free recall task were

instructed to draw the gist of as many of the
pictures they remember to have appeared on the
right side of the pictures they saw in the study
set. They were told to draw their answers cn the
blank boxes in the shect they were given. They
were given seven minutes to complete the task.
Subjects who were given the cued recall task
were asked to do the same task -as in the free
recall task. However, the subjects were told that
their test sheet included the drawings on the left
side of the pairs. They should draw the cnirect
picture that was earlier presented with the draw-
ing on the left side. They were also given seven
minutes to complete the task. Subjects in the
correct cue recognition and wrong cue recogni-
tion tasks were told that their test sheet contained
drawing pairs with old and new drawings. Their
task was to choose and place a checkmark before
each pair in which the right side picture appeared
in the study set. They were given three minutes
to complete the task. The answer sheets were
collected after the times elapsed. The subjects
were debriefed about the nature and the hypothe-
ses of the experiment.

’ RESULTS

For the recall tasks, a drawing was coded as
a correct recall if the drawing resembled and/or
captured the gist of the original target dreodles.
The number of correctly recalled or recognized
drawings was counted for each subject (perfect
score = 20). For each condition, the mean num-
ber of correct answers was computed. The means
are summarized in Table 1.
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Table 1. Mean proportion of correct answers (and standard error)
as a function of labelling and retrieval task

Free recall
Cued recall
Correct cue recognition

Wrong cue recognition

No label Label

8.0(1.9) 11.8 (1.8)
6.6 (2.3) 16.4(2.1)
19.1 (1.0) 19.5 (0.9)
13.3 (2.0) 171 (2.7)

These data were analyzed using a 2 x 4
(labelling x refrieval task) Analysis of Variance
for compietely randomized factorial designs.
Cersistent with tae predictions, the analysis
saowed a main effect of labelling (7,1,72 =
105.08, MSe = 3.73, p<.0001). Subjects given
verbal labels with the droodles showed better
memory than those who were not. This result
repiicetes Bower, Karlin, and Dueck’s (1975)
findirgs. Also as predicted, there was a main
effec: ¢f retrieval task (F,3,72 = 93.01,

MEe3.73, p<0001), and the pattern of restlis
sugﬂcx that subjects showed better memory in
e wecogmition fasks then in {he recall tasks,
e wrs 2'so 2 relieble Interection beiwees
‘2320 ing and retrieval task (,3,72 =20.48, MSe
"'3 ’73 p<.0001), which suggests that the effects
of izhelling varied across thc retricval tasks.

"o test dircctly tne specific experimental
arediciicns, the means were further analyzed
using the Cicchetil approximation (Cicchetti,

972} of the Tukey multiple-range test for means
hzsed on the interaction of at least two varinbles
{fzmilywisc o = .05). When the subjects were
ag; given verbal labels with the droodles, both
sy s of recognition were beiter than both types
cf zecell (19.1 & 13.3 vs. 8.0 & 6.6). When ihe
subjects were given labcls, correct cue recogni-
tion was better than both types of recall (19.5 vs.
1:.8 & 16.4), and wrong cue rccognition was
seiier than free recall (17.1 vs. 11.8). Oveqali,
these results support the prediction that recogni-
tion will be better than recall.

Tt was predicted that when subjects were not
given labels, free recall would be oetter than
cued recall. The means show the predicted pat-
tern (8.0 vs. 6.6), but the difference is not staiis-

tically reliable. However, as pregictad, whe
subjects were given labels, cued recall wes bc:?.'; :
than frce recall (16.4 vs. 11.8). “’unh@zmo*c (51
benefit brought about by having varbal 20
was considerably grezaicr for the cued ieost? 1o
(increase of 9.8 points which isa 198% m.x:"a,‘w
ment) than for the frec recall task (inctease o
points which is a 48% improvemen:).

Also as predicted, correct cue #ecognise
was better than wrong cue recognition when .o
subjecis were not given iabels (131 ws, 10,3
Whes the subjecis were given labe’s, (hoc s
still an advantage of corrcet cue recopnive
{19.5 vs. 17.1), but this gificrence was nv" i
tistically reliable. This non-ieliabic @ivhrc s,
however, might be due to 2 ceiling ¢f ﬁe:i ford
correct cue recognition. Also as predivics, i
benelit of having labels is much greai s for e
wrong cue recognition (incrcase of 3.8 which i
a 29% improvement) than for the coitect suu
recognition, where there was no ¢hserved ind
provement. Again, the abscnce of g abeiling
effect in the correci cue vetricval task ceuld be
due to & ceiling effect. Ceilirg cficeis wotwiinr-
standing, the resulis arc consisicnt with the vic,:
that retricval tasks tap ooth the SCmMaiutic witd
visual components of memory rep./esciteliors
for picturcs.

DISCUSSION

The experiment was designed *o find out i
neople’s memories for pictures inglude an sk-
straci representation of the meaning of the pic-
wres as well as a visual represeniation of the
picture itsclf. The subjects’ peiformances in Gid-
ferent retricval tasks support the notion that teo-
ple represent both the visual infoanation sitd the
meaning of this information.
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The results show that, among all conditions,
performance was worst in the free recall and
cued recall 1asks when the subjects were not
given verbal labels with the droodles. In these
. recall tasks the subjects had to rely mainly on the
semantic component of their memory repre-
sentations to facilitate memory retrieval. The
droodles, however, were not given meaningful
interpretations in these conditions, therefore, the
semantic component was weak. They may have
visual representations, but these were not par-
ticularly useful for recall tasks which are primar-
ily conceptually driven processes.

However, performance in both recall tasks
improved substantially when the droodles were
presented with meaningful interpretations.
These meaningful interpretations strengthened
the semuntic component of the memory repre-
sentations, and therefore, facilitated retrieval in
the conceptually driven recall tasks. Having a
cue that was conceptually related to the target
picture in the cued recall tasks further enhanced
memory retricval. With the cue, subjects no
longer had to rely solely on stored concepts to
facilitate memory. The cue allowed betier access
to the semantic component of the memory rep-
rescntations. Hence, the stronger labelling effect
for the cued recall task than for the free recall
task.

Performance was markedly better in the rec-
ognition tasks. This result is consistent with the
view that in the recognition tasks, subjects are
relying on both the semantic and visual compo-
nents of their memory for pictures. When the
droodles were not presented with meaningful
interpretations, performance in the recognition
tasks was reliably better than in the correspond-
ing recall tasks. While subjects had to depend on

a weak semantic component of their memories’

in the recall tasks, they relied on the weak seman-
tic component and the visual component of their
memories in the recognition tasks, The weaker
performance in the wrong cue recognition task,
compared to the correct cue recognition task,
suggests that the visual component of subjects’
memories might have consisted of a visual rep-
resentation of the pair of droodles and not of
individual representations of the droodles in the
pair. This idea is consistent with the view that

the visual representations are analogues of the
original visual information instead of being ab-
stracted or organized in a meaningful way.

Since the subjects were already effectively
using the visual components of their memories
in the recognition tasks, giving meaningful inter-
pretations with the droodles and strengthening
the semantic component did not lead to as dra-
matic labelling effects as it did with the recall
tasks. In fact, for the correct cued recognition
task, there was no such labelling effect. For the
wrong cued recognition task, the additional se-
mantic component helped the subjects overcome
the interference brought about by the incorrect
visual cues.

Knowing that people’s memory for pictures
has semantic and visual components has some
clear practical implications. For example, this
knowledge should guide study strategies used by
students of geography, anatomy, biology, and
the visual arts. More importantly, however, this
knowledge reveals to us important insights into
the workings of the human mind. Looming be-
hind the issue of visual and semantic repre-
sentations of visual information is the larger
issue of whether representations in general are
concrete analogue representations or abstract
propositional representations.

- There are those who have advocated for
both verbal/propositional and visual repre-
sentations, but, at the same time, proposed the
primacy of the more concrete forms of repre-

sentations (see e.g., Paivio, 1971). Others have -

argued that abstract propositional repre-
sentations are more enduring and are therefore
more important in terms of people’s long term
knowledge (see e.g., Anderson, 1983; Pylyshyn,
1973). The results of this experiment suggest
that both forms of representations can be used
effectively for different types of activities. The
results show the superiority of recognition per-
formance in conditions in which the subjects

were not given labels. In these tasks, the subjects -

only had the visual representation to rely on their
memory because the visual information was es-
sentially meaningless to them. Nevertheless,
subjects’ memory for the pictures was very
good. These results show that people can rely
almost solely on visual representations when
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given tasks that involve matching surface prop-
erties of the information. Trivial as it may seem,
the task of matching surface properties of a
stimulus to stored representations is found in
several of human being’s important activities:
when a surgeon decides that the particular organ
her scalpel is about to excise is the correct body
part her textbook told her to cut; when witnesses
pick the face, features, and built of the suspect
for a crime in a police line-up; when an infant
begins to learn that the particular configuration
of features is her mother’s face; when the hunter-
gatherers had to know which shapes, colors, and
sizes of plants are edible or which shapes, colors,
and sizes of animals are intent on devouring
them, and so on.

On the other hand, the results also show the
strong effect of having meaningful verbal labels
to accompany the visual information. These la-
bels strengthen the semantic representations, and
its effects are most marked in the recall tasks
which rely mainly on stored concepts. The re-
sults demonstrate the importance of semantic
representations of visual information in tasks
that involve generating or accessing information

from stored represcntations. These tasks are
also found in several of human being’s important
activities: when a student answer’s an cssay
question in an exam; when a politician gives an
extemporaneous speech on her proposals; when
an author or a painter renders a particular event
or landscape; and our pre-literate ancestors told
their next generation about their lore, history,
knowledge, and traditions; and so on.

Visual and semantic representations of vis-
ual information, or the coacreie analogure and
abstract propositional representztion of informa-
tion in general, have important functions in hu-
man performance. One form of representation
may prove superior to another in some activitics,
but in other activities the reverse may be true. &t
scems useless, therefore, to claim that onc form
of representation has primacy over the other.
What scems to be important is that both forms of
representations, uscd together or independently,
allow human beings to function cffectively in an
environment that calls on them to rely on “heir
knowledge of a large range of information at any
given time.
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