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Visual and Verbél Memory Processes
in Children's Palred-Associate Learning

In recent years there has been considerable controversy over develop-
mental changis in the effectlive utilization of verbal versus visual elaberation
in forming c:hnections betweenn stimulus and response elements in a paired-
associate task. Many studlies have reported that young children make more
efficienf use of verbal than pictorial elaboration In learning paired-associates
while older children are more efficient In use of visual elaboration (e.g.
Milgram, 1967, Reese, 1965). The data arekpuzzllng in view of many dévélop-
mental theorles which focus on the earlier acquisition of pictorial representa;
tion and the difficulties which the young child has in getting words to serve
a controlling function. iIn addition to the theoretical proposals that verbal
elaboration ought to follow rather than precede vfsual elaboration; there are
also methodological flaws in the studies of eiaboration.

Dilley and Palvio (1968; Paivio 1970) have suggested that the fallure
of young children to use pictorial material is a function of decoding, not
encoding. The young child is able to encode and store the material in Image
form, but is not as efficient as the older child at decoding these images
Into a verbal form. Previous investigators had required the subject to give
an overt verbal respbhse on the test trials. If the child is supplied with a
verbal code the task is easy but when the child is provided with pictorial
stimuli he must translate that image into a verbal code. Dilley and Paivio
suggested that young children might have more difficulty than older children in
doing such coding. It has been hypothesized that with increasing age a child
becomes more adept at translating from non-verbal images to verbal modes = of
of cogn!tive representattqn when the tésk requires 1t.

'The“folloﬁing study stems from the Dilley and Paivio analysis and is
addressed to several issues. First, if the problem is verbal recall then the

use of 8 recognition task should eliminate the need for children to translate

visual images into verbal codes and thus the difference between visual and
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verbal stimulil should disappear. By varying the modality of input and
recognition, a test d} the difficulty of translating material across mod-
aliiies could also be assessed. Secondly, by using a recognition paradigm
one might be able to focus more clearly on problems in the use of mnemonics.
A recall task places more demands on retrieval; thus the recognition paradigm
allows a closer assessment of the modality of encoding or storage.

| There have been several studies which hav> used a recognition design but
the studies have produced Incoﬁslstent results and their designs have pre-
cluded making inferences about the relative efficacy of verbal versus vicual
encoding at :various ages.

Studies by Jones (1973) and Davidson, Adams (1972) used only one age
group. Davidson and Adams and Holyoak, Hogeterp and Yuille (1972) confounded
verbai and visual presentation mode.

The following study varies the age of the subject; .the modz of presentation
and the mode of testing, and the presence or absence of a verbal or visual

connective using a recignition paradigm.

METHOD

Design. The experiment co&sisted of eight conditions  with three variables in-
volvad In the design. The first variabl; was mode of study, which Qas either

a visual or a verbal presentation of the study items. The second variable wés
the mode of test, which was either a visual or a verbal presentation of’thevav_h
test items - original study pairs and distractor pairs. The third variable was
the presence or absence of a mnemonic on the study trials = the mnemonics were
either the presentation of a sentence combining the elements of each palr or

the presentation of an interaction picture combining the elements of each pair.
Sublects. The sample consisted of_llz children equally divided between two ages,
four and eight years (mean ages - 4.5 and 8.7 years). There were an equal

number of males and females in each condition.
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Materials. In all conditions each palred-assocliate contained an animal as

stimulls term and a common object as response term. In the verbal control
groups and In all verbal recognition test groups the palred-associate list
consisted of the spoken names of each object in the peir. in the verbal
context groups thé‘;tlmulls and the response of each were placed In a spoken
sentence which described a gIvenQInteractIon - the interactlons employed action
verbs such as push, kick, and 1ick. For example,the cat- 1icks the 1oll1pop.

The paired-associate 11st in the visual control groups and all visual
recognition test groups consisted of pictures of the stimul!é-response objects
placed on 5X7 inch cards. All pictures were hand-drawn with colored detaiis.

In the visual context groups the stimulfs and response objects of each palr were
pictorially ‘depicted in an interaction correspcnding to tﬁose empioyed in the
verba' context conditions.

A common pool of high frequency items was employed for thé two age levels.
The study list consisted of four and eight pairs Eependlng on the age group.

The test 1ist consisted of twelve pairs for the four year olds and twenty-four
pairs for the eight year olds.

The test 1ist was composed of the original stlmﬁfls-respanse palrs pre=-
sented on study trials and new distractor pairs. The distractor pairs employed
;n the-recogniéion test trials consjsted of two types. Half of the distractors
were ''within-11st" distractors, constructed by taking each stimulls and palring
it with a different response from within the original study 1ist. The other
half of the distractors were "extra-list' distractors, constructed by taking
each stimulis and pairing it with a completely new response item which had never
been presented tn the study list. For the "within-11st'" disiractors, a stimulis
Ttem was paired with three different "'within'' response dlstraétors over the
three test trials. For the "extra~list'' distractor pairs, a response item which

belonged to the category ''extra-1ist! appeared only once cver all test trials.
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Procedure. The children differed Tn the method of presentation of the materlals,
,dépendlng on the specific conditlion. As shown In Table 1, the first label réfers
to the method of presentation of materials on §tudy trlals and the second label
refers to the method of presentation on the test trlals. :
Each chlld was tested individually and was glven the paired-assoclate 11st
for three trlals with the study-test method of paired-associate lea'ning. On the

study trlals the chlld saw each palr (or heard each palr)kat a 5 second rate of

presentation.He was told to remember the object whlch was matched with each
animal. Then he was given a recognition test In which orlglnal pairs and
distractor pairs were presented one at a time at a 10 second rate. As a re-
cognlition test palr was presented thg child was asked a question of the format: .
In verbal test. 'Was (stlmuils Rame) matcixed with (response nénle)?" or In |
visual test. 'Was this (shown stimulis picture) matched with thls (shown re-

sponse picture)?" The chlld was to.respOnd Yes or No depeinding on whether he

thought the stimulis and response were correctiy matched on the test.

RESULTS

The recognition data were analyzéd In terms of the number oc ''completely
correct hits', which is a strict measure referring to an ola palr correctiy
identified and no false alarms made when either the stimull or the response term
of that palr was presented with sbme other term. A four way analysls of variance
vias performed on the number of completely correct hits and was conducted
separately for the two age groups, 4 and 8 years.
Four year old. The mean number of completely corréct hlts, averaged over three
trials.vfor each groupvin the foﬁr year old éga group is presented In Table 1.
A slignificant maln effect wac found for the presence or absence of a mnemonlct
at the .01 level, Indicating that gie presence'of a mnemonic on study trials
substantlally facilltates performance. A slgnlflcant‘maln ef;ect was also f0undﬁ
for test mode, p ¢ .01. The verbal tesf was more dfff!cult than the visual Zest

for tngse young children.
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One Interaction was also significant at the .01 level, that of study by
test mode. Tukey tests indicated that only two of the four means were signifi=
canFly different: the Visual study - Verbal test versus the Visual study-
Visual test groups. The younger children have difficulty performing cn a verbal
test trial when given a visual study trial. The final significant effect was
the effect of trials, Indicating that learning had occurred.

Eight year old. The mean number of compietely correct hits, averaged over threce .

trials, for each group in the eight year oid age group ls presented in Table 1.
As_1n the four year old analysis, the main effect of presence or abence of
mremonic was significant at the .01 level, indicating that the presence of a
mnemonic on the study trlals facilItates performance. Performance also in-
creased over trials. With the elght year old groups no significant differenceé
were found for test mode or study by test mode interaction, dontraqy to what

was found In the younger_childreﬁ's performance.

CONCLUSION

The data.fevealed several critical findings. Relevant t¢o the Issue on
memory representation in younger chlldren is the dlscussion of thz encceding
and decoding abtiities of the younger children. The inferior performance by the
children in the visual study - verbal test groups, relative to the visual study-
visual tests groups, suggests that the younger chlidren have difficulty trans-
lating from a visual imac:ry mode to é verbal mode In order to respond
appropriately on the verbally coded recognition test trlal. The inferfor per-
formance by children who werc requlired to swltch from a visual study mode to a
verbd test mode does not appear to be due slmﬁiy to a difficulty encounterer

In changing from study to test trial as indicated hy the lack of difference

btwezen the verbal-visual and verbal - verbal conditions.
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lt Is clearly evldent ‘that tha younger chlldren are capable of handllng o
and efficlently dealing with the visual study materlals when allowed to respénd }J,m
In a vlsual mode on a subsequent test. The dlfflculty arlses when the younger‘;
- child muct transform the vlsual lmage to a verbal mode The data appear to
.“; support the Dilley and Palvlo (1962) and Paivio (l970) h"pothefls that Imagery f
can be a beneficlal mode of learning at all ages and the ablllty,whlch younger
| chlldren have not fully developed ls_the ablllty to symbOIlcally transfomn |
images to'words. ' | : -

A critical 1issue concerned the developmental chang@s in the efflclencyfofllf“
_the mnemonlc strategles in the recults there were some de flnlteldevelop—, R
mental trends. The younger chlldren performed much better when the test
materlals were visual than when they were verbal materlals. The older chlldren
performed equally well with visual and with verhal testrltems. lrraddltion-to,,ff
this age difference another difference was evldentlln a comparlson of the vlsua‘
study - verbal test group with the visual study - vis ual test group As has
‘been pointed out, the younger chlldren exhlblted very poor performance when '
allowed to study the materlal visually and then were required to respond on a

verbally coded test. The older children exhlbnted no such difflculty with a

verbal test following a visual study. These .results appear to support the

hypothesls that with increasing age the chlld develops the abllity to make

spoentaneous transformations from Images to words.

The present research has attempted to effectively demonstrate that non=

. verbal processes can be handled efficlently by younger chlldren In learnlng and_'

memory tasks. The results 'suggest that the youngar chuldren can encode vlsual

information but are Inefflclent at decodlng or transformlng the lmaglnal code

to a verhal code; Thls may account for'! the results of prevlous studies whlch

found thekyounger chlldren Inefflclent ln processlng vnsual,materlals.
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y correct hits for four year cld group:

Nean numbar co

Stuay mode - Test woda Mnemonin No Mremonic
Verbal study ~ Verbal test| 1I. 2.57 v. 1,19
Verbal study - Visual test| IT. 2.71 VI. 1.29
Visual study - Verbal test] IIL.| 1.71 VII. .78
Visual study - Visual test| IV. 3.05 VIII.| 1.4

ug}etely correct hits for eight year old group:

[Haximum 8
S#ﬁdy node -~ Tusﬁamode Mnemonic ] ﬁo ¥nemonic
Verbal study - Verbal tast| I. 6.04 V. 3.38
Verbal study - Visual test 1X. | l5.71 vI. 3.43
Visual study‘~ Verbal tesﬁ III. 6.24 VIX. 3;48
Visual study -~ Visual éast V. 5.09 VIiLL. 3.24%




