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Recall and recognition performance were compared under three different modes of presentation 
(written words, black-and-white pictures of objects, and color pictures of objects) for 30 subjects in each of 
three grade levels (college students, sixth graders, and fourth graders). The results showed a 
developmental trend of increasing recall performance' with age. Whereas adult performance was 
significantly affected by mode of presentation (color pictures > black-and-white pictures> written 
words), no difference was found across presentation modes for the fourth and sixth graders. However, the 
data also indicated that children do have pictorial and color cues available in memory in a manner very 
similar to adults. It was suggested that the cognitive structures of children do not utilize this stimulus 
information. 

In recent years it has become generally accepted 
that recall of pictorial stimuli is superior to that of word 
stimuli. A number of experiments using adult subjects 
(e.g., Paivio & Yarmey, 1966; Rowe, 1973; Rowe & 
Paivio, 1971) have supported this assertion. However, 
the data for children are not as extensive, and the 
results have been mixed. Ducharme and Fraisse (l965) 
found that, for 8-year-old children, words were slightly 
easier to memorize than pictures. Cole, Frankel, and 
Sharp (1971) reported that children of all ages from 
6 through 15 showed greater recall for pictures than for 
words. Thus, the data available seem to suggest that the 
word-picture relationship may not · be the same for 
both children and adults. 

A smaller number of experiments have investigated 
the influence of color on the recall of pictures. Paivio 
and Yarmey (l966) and Paivio, Rogers, and Smythe 
(l968) reported no Significant difference between color 
and black-and-white presentations. However, Bousfield, 
Esterson, and Whitmarsh (l957) found that recall of 
words plus colored pictures was superior to words plus 
uncolored pictures, and that recall for both conditions 
was superior to that of words alone. 

The purpose of the present study was to examine 
these word vs. picture and color vs. no-color relation­
ships for both children and adults. 

METHOD 

A 2 by 3 by 3 (sex by grade level by mode of presentation) 
factorial design was used, with Mode of Presentation as a within­
subject factor. Recall and recognition performance was com­
pared for 15 males and 15 females in each of three grade levels: 
college, sixth grade, and fourth grade. The three presentation 
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modes were names of objects (in cursive writing), black-and­
white photographs of the objects, and color photographs of the 
same objects. 

The presentation items were 30 concrete nouns with a 
frequency count of at least 11 per million (Thorndike-Lorge, 
1944). Three different presentation lists were constructed, each 
containing the 30 items on slides, lOin each of the three pres­
entation modes. One-third of each grade-level group was shown 
one of the three slide presentations. The slides were shown for 
3 sec with an intertrial interval of approximately .5 sec. The 
subjects were informed prior to the slide presentation that they 
would be asked to later recall the list of items. 

Following the slide presentations, the subjects wrote down 
as many items as they could remember. A four-alternative 
(new item, old item: written word, color picture, black-and­
white picture) recognition test on the 30 old items and 30 new 
items in printed-word form was given 10 min after the slide 
presentations ceased. The subjects' task was to decide if each 
printed item had appeared before in one of the three presenta­
tion modes. Individual recall- and recognition-test termination 
times were subject determined. 

The recognition data was analyzed within the framework 
of signal detection theory and scored in two ways. First, the 
presented words that were marked as seen (old words) in any 
mode of presentation were scored as correct. Second, the num­
ber of words marked as seen in only the correct mode of pres­
entation were scored as correct. These two "hit" scores, together 
with the false alarm scores, were converted into two d' values 
for each subject. 

RESULTS AND DISCUSSION 

An analysis of variance performed on the recall 
data indicated that females recalled more than males 
[F{l ,84) = 6.56] and that recall increased with age 
[F(2,84) = 3.36] and across modes of presentation 
[F(2,168) = 6.56, all ps < .05]. However, further tests 
on the only significant interaction, Grade by Mode of 
Presentation [F( 4,168) = 3.00], indicated that, while 
mean recall increased with age, only college students' 
recall was affected by mode of presentation (X = 6.7 
color pictures> 5.8 black-and-white pictures> 5.0 
written words, all ps < .05). Mode of presentation had 
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no effect on sixth and fourth graders (X = 5.9, 5.3, 
5.9; 5.5,5.3,4.6, respectively). 

An analysis of variance performed on the d' rec­
ognition data which ignored presentation mode correct­
ness showed only Mode of Presentation [F(2,168) = 
7.63] and Grade Level by Mode of Presentation 
[F(4,168) = 5.06] to be significant variables (both 
ps < .00 I). Further tests showed that, while total 
recognition tended to increase with age, again, only 
college students were affected by mode of presentation 
(X d' = 3.4 for color pictures> 3.0 for black-and-white 
pictures> 2.4 for written words). Mean d' for sixth and 
fourth graders = 2.9,2.9,2.9; 2.4,2.4,2.3, respectively. 

An analysis of variance performed on the correct 
mode recognition data showed a significant effect 
for Grade Level [F(2,84) = 3.13] , Mode of Presentation 
[F(2,168) = 21.40], and Grade Level by Mode of 
Presentation [F(4,108) = 4.14, all ps < .05J. Further 
tests on the d' means and on the percentage of presented 
items correctly identified by presentation mode gave 
the same results. All grade levels identified more color 
pictures (X = 64%) and written words (X = 71 %) in 
their correct mode of presentation than black-and-white 
pictures (X = 47%). The only exceptions were fourth 
graders whose recognition of color pictures (X = 52%) 
was only slightly above that of black-and-white pic­
tures (X = 41%). 

The particular types of mode-identification were 
also analyzed. All grade levels were found to make 
approximately the same basic number and type of 
errors on identifying the presented list items. Few 
errors were made confusing pictures and words, but 
color pictures and black-and-white pictures were often 
confused (picture to word: 2%,2%,6%; word to picture: 
7%, 3%, 8%; color to black-and-white: 20%,21%,25%; 
black-and-white to color: 37%, 38%, 35%, for adults, 
sixth graders, and fourth graders, respectively). 

The fact that fourth and sixth graders were similar 
to college students in the number and type of errors 
made in mode identification of the presented items 
suggests that children at these ages do have both pic­
torial and color information encoded. Neither the 
Ducharme and Fraisse (1965) suggestion that children 
tend not to label pictures as adults do, nor the sugges­
tion that children use uniquely idiosyncratic labels is 
consistent with the present results in which adults 

and children made similar qualitative and quantitative 
errors in mode identification of pictorial stimuli. 

Thus, the results that both color and pictorial cues 
enhanced the recall and old-new recognition per­
formance of adults, but not of fourth and sixth graders, 
cannot be attributed to differences in the encoding or 
processing of such cues that change with age. More 
likely, the differential memory-mode performance of 
adults was due to their more strategic and effective use 
of these encoded cues. For adults, the greater the num­
ber of feature cues describing each stimulus item (labels, 
pictorial cues, color cues, etc.), the greater their ability 
to retrieve or access each item for recall or recognition. 
For children, each new item that was presented had the 
same probability of being remembered, regardless of 
the number or type of feature cues that could have 
distinguished that item from some others. Evidently, 
college students have, perhaps through pragmatic neces­
sity or intellectual development, learned to effectively 
use these encoded feature cues to enhance their recall 
and recognition performance. 
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