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ABSTRACT ' '

This study investigated the Telative effectiveness of >
verbal and visual modes of preskntation oh the learning of :
paired-associates by 64 3-year-old/dnd 64 8-year-old children. Nine
pictorial paired-associates and 9 verbal paired-associates ‘were
formed from pictures or names of familiar-objects. At each age level,
8 male and 8 female subjects vere assigned@ to one of 4 presentation
qpnditions. (1) auvditory, (2) visual sequential:.(subjects were shown
the stimulus picture of each pair for 2 seconds followed by-the
response picture -for 2 seconds), (3} visual simultanéous-2 seconds
exposure (subjects viewed earh stimulus response pair simultandously
for 2 seconds), and (4) visual simultaneous-4 seconds exposure
(subjects viewed each stimulus~-response -pair simultaneously for 4
seconds), Following presentation subjects were tested individually

~ for recognitioh in 3 trials. Results showed that the overall -
perforaance of g8-year-olds wvas significantly bhetter than that of
3-year-olds in a11 conditibns*'houever. the initial performance of e
‘the tvo groups aid not.differ significantly. The 8-year-olds showead -

improved performance only on the second and third trials. Only the

ual~-simultaneous conditions prod @ a significant difference in

the fiean number of correct responses when compared with the auditory
mode of presentation, It is corcluded that the influence of mode of

presentation on leatfiing 'is*a pomglex phenomenon. (BRT)
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. % The ‘Effect of Mode of Presentation on the Learning of - oo

~ * ) .

Paired-Associatea at Two Levela of Development . .
. , ’ waan. Bate-and James L. Pate ] :;5 C
Georgia State Univeraity ) ' .

) .

The present reaeaIC§ was designed to investigEte the relative effective-

ness of auditory snd visusl modea of preaentation‘on the, learning of paired-

- Q' - -
aéébciacga by children 8t two develqpment&l levels, agea three years and eight yeara.
Thia ia net g,hew subject of inveatigation in the field of child development, for .

it has both practical and theoretical implications. From & practical poiat of view,

educatora are concerneﬂ sbout the optimtl emphasia on picterial versua verbal o~

-

presentation at different age levela. -Ftom 8 theoretical standpoiet.-two poaitions
are tenable. The cognitive-developmentsl view hsa, as 8 central tenet, the did~

L] ’ * ‘/
. - . . y
tinctibn between three modes of repreaentation, action, imngery, and language, as

1andmarka of development; imagery repreaentation is related to the visual mode of

pteaenmation, and language repreaentation is related t:ﬂz:e;fggttory mode ' of ‘pre~ .

aentatipn. The learning theory view holda that practi ith a particular.fo of

t atimulatiqn is the mo&t potent variable in determining the influence of preaghta-

tion mcde on learning.

‘

aud{:ory modea of presentation affect éLildren a learning of paired-

differentially at various agea (e g, Budoff & Quinlan, 196&. Copper & Gaith, 1967;

Hill & Haecker, 1966; Jones, 1973). However, the ‘codtradictory findings acroas
atudiés are difficult to ioterpref in terms of eatablishing A deve lopmentsl index
' N

for the ‘éffect of mode of preaentation or in terms of fin ng unequivocal asupport
P . . - L. AT *

& L)

’fbr a particular theoreticsl poaitiﬁn. An examination AOf the‘atudiee available

-

indicatee that' the inconaiatent findinga across atudfes may reflect the variastions
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in methodqlquiauch as diffe;encea in material used (i.e., pictures gg_words), e

differences in task requirements (i.e., anticipation vs study-test method; Tecog=
/ T ‘ . : -
nictian !g_;ecall test), and differences 19 the presentation conditions for viaugl

and auditory modes (i.e., simultaneous vs sequential pgeaentation}. An addictional
4 ! .

K

l _source of variation is apparent 1@rthe age levels studied; the range of ages com=-

’ba:ed across studies probably represents the reality of subject availability rathex
/ - '
than Some ayatematlc effort at comparing different age levélq. Keeping these

potentially critical methodblogica] aﬁﬁ subject variables 1in mihq, three factors

were considered carefully in the deaign of the present atudy. 1). the ages of the

gubjects, 2) the equating of auditory and visual modes of presentation, ande
3) the test response.

.. . The selection of ages three years and eight-years was madg on the basis of

AS

findings’ in a number of 1nvestigation3 which suggest that six {s the critical age

in the child‘s development in terms of the shift in the level of cognitive func-
- r B ‘ -

tioning (e.g., Jensen, 1971; Piagef. ¥954) and the influence of language on

L

learning (e.g., Kendler & Kendler, 1962; White, 1965). Therefore, 1& appearéd

jrgaaondble to -inciude’.children considerably above' ag well as below the age of six
1n;order to optimize opportunities Ffor differentlal effects of mode of presentation

of paired—aaaocigtea at the developmental levels, to be observed.
Y

-

* In order to asa:aa the importance of equating .more nearly the presentation

.- -

conditions in the tyo |modes of presentation, thr?e conditions of visual presenta-
. ) T, \

tion were included, icture ‘paired-assoclates yere presented to two groups of

subjects at each age level in the typical simultaneocus manner;. one group received

Pl

a two-pecond himultan oué-éxpoaure while the other group received a four—second

aimultqheoug‘expoaure .In. a third visual presentation condition, stimulus items

were presented for tw¢ seconds followed by a two-second exposure of response items.

Iﬁurally presented material was adminiatered sequentially in tﬁh>typical manner with

two seconds between the stimulus item and the response item. - A

*

& -

.- _
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~ A recognition tesk, rsther thsn s recsll tssk, was used to measure lesrning.

The_uselof a recognition task in whﬁch auﬁ}ecta sre tested with items presented
L] - é

.in the manner in which they have.bégﬁ studied should eliminste the potentia; dif-

-

ficuley of Eragsiating visual informstion into s verbsl response. Subjects were

required to respond "yes'' or "no" tg three response items (the correct response

-

- 8nd two intrslist distrsctor items) for egch stimulus presentéd. An sdditionsl

sttempt to equate lesrning and test conditions was made by requiring thst the-

viaual.fecogni;ion task items be presented either simultaneously or aequens}ally
ss sppropriate for the lesrning condition.

-

Bosed on the two theoretical positions mentioned above three predictions

were made: 3

L

1) che number of correct responses of eight~yesr-old children would differ

slgnificantly from the number of correct resppnses of three~year old children in

each mode of presentstion;

- .
2) the performance of three-year-old childrenm, sccording to the cognitive-

developmentsl position,  would be in the folloiring grder from most to least effi-

*

clent learning--visual simultaneous-4 second éxpoaufe, visual simultsneous-2 second

~

. exposure, visual saquentisl, suditory; the pefformance of three-yesr-old children,

sccording to the lesrning theory position, would be-in the following order from

{
most to least efficient lesrning--auditory, visual aimultanegg?-b second, visual

simulraneous-2 sccond, ;;aual sequentisl; -
. 5) the performanqgﬁof elght-yesr-old children, sccor , to the cognitive-
developmental position, woydd be in the following order ‘from most to }eaat'efficieqt
léarningﬁ-audito;y, visysl aimhltane;us-d second, visual simultaneous-2 second,
visusl sequentisl; the performance of eight~yesr-old childan, atcording to the
lesrning theory position, would Be in the‘following order\!rom most to least effic-—
1ent.learning--viéuai simultsneous—-4 second, visual simultsngous-—2 ﬂtfond, visusl

sequential, suditory. . v

. . 5

+
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N R ' &  METHOD
1 cts
Subjects were 64 three-year old and 64 eight-year-old Caucaaian children

from middle.to upper socio-economic levels, with equal num@grsfaf malea and femaiea N

P
r
at each age ldvel, , ¢
. ) * ff
- Materials e ) ' s

¥ .
- + o

Nine pictorial paired-assoclates were formed from. a group of eighteen black

« and whitelliﬁe drawings of familiar objejta. Nine verbal pq;red-asaociatea were

formed with the names of the objects. &eaponﬂe_memberd were agsigned randomly to

stimulus members and then reassigqed to avoid any obvious assocfations. The two

distysctor items which were used in the recognition test werg’ selected randomly -

from the response ltems with the restrictions that each sponse item was used

three times and that each response item was presen in each of the three test

positions. S . ‘ - '“\

————,

Presentetion Cbnditionsj"

At ¢ i i, eight wale and eight female subjects were assigned ran-
fHomly to onme of\ four ;:;:entation conﬂ}tigﬁ;g;euditory, visual sequential, visual-
( a¥mnultaneous-2 sécon - expoeure-,\ﬁ;;h.i 8 ultgneous-é seconds exposm:e. The *
/)>” e:e::;air 1nterv;}\}n éath condition was seconds ~and the ianter-trial ilater- |
/ val wze 20 seconds. Ncross cohdi;iona. aubjecta werk*teauired to respond 'yae" .

orv "mo' to 1tems inat ree-choice rEEbgqiEfofhteat (the correct response ‘and two

*
[

intra-list Qiatractor items). , : ' .

Lt . b -

1

In the auditory condition, the experimenter spoke alowiy and distianctly.

!_The atimulue item and the response item were aeparated by 2 ééconda_ Following

L

. each study trial, the experimenter presented the stimulus followed by. the cholce

.
L

items at a rate of onme word evérf two seconds. |
T Subjeota in, the visual sequential condition were shown the stimulus plcture

Qo of each pair for 2 seconds followed by the response picfure for 2 seconds. Between 6

ERIC

cammmmm each stimulus-response pair, subjects viewed a blank vwhite page for 3 seconds. On
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test trials, subjects were shown the stimulus for 2 seconds follewed by the choice

v o

items, each exposed for 2 seconds. Following the third choice item for- each pair,

a blank white page was exposed for 3 seconds. e : . . .

/" : 1 ’
In the visual simultaneous-2 seconds exposure .condition, Bubjects viéwed

each stimylus-response  pair simultanéously for 2 seconde folldwed by a blank white
page for 3 seconds. On test t;1a13,~ihe stimulug item, the corréct response item ‘

/ . ] _ o
and, the two distractor items were presented simultaneously for 6 seconds, followgd .

Ll

by a blank white page exposed for 3 seconds. .

-

S _

The pnocedure in the visual aimultaneous—& seconds'exposure condition was
the same as that in the 2 Beconds exposure coﬁdition except that each séimulus-

; X ~ n
response palr was presented for 4 seconds during study trials and the stimulus $$9
item and the three cholce items were exposed for ]2 seconds on test trials.
% . - .

-

Procedure - - .
' ' ¥

Y Subjeéﬁs were tested 1nd1vidualiy. Prior ta the presentation of the\experi-'f

mental materials, two study-test trials were preseated with three' practice ‘paired- -

associatea in the mode appropriate for each copditioﬁ. Subjects who were not
able to understand thé taék~rpquirements‘weré replaced. - Following the practice

K

! *
trials, each subject received three study-test trials with latra-list order ran-

. . i -

* domized for each of the three study and test trials.

v - - . -+

RESULTS

-

Correct responaes were analxzed in a 2x2x4x3 analysis of variance with age,’

Bex, and wode of presentation as between-subject variables and trials as a within~

subjects variable. - The Neyman-Keuls test was used for post-hoc comparisons.

Main effects were found for age, mode of presentation and trials. The age effect

-

confirmed the prediction that the number of correct responses for eight-year-old

L

subjects would exceed the adber of correct responses for three-year—old subjects.

L4
r

Analywis of the maln effect for mode of présentatiaﬁ {ndicated significant
. %

-

differcnces between the means for visuéf sequential presentation and visual sim- °

7. ;

-
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- 6
ultaneous~-2 péqond.pfeaentgtion. Q_(3,112)= 6-139.E<;019 and visual simultaneous—
4 second Presentation, g_(4,1121=f8.17, p’.01; and between the auditory presenta~ -

. .
tion and visual simultaneous-2 second presentation, q (2,112)= 5.?0. p~+0l1, and

visnal sigultaneous-4 second presentation, q (3,112)=5.93, p-.01. No other .

> 1

paifa weré'aignifican;}y different, ' .
The‘predicted Age by Moée of Prgaenbatioghinteractioh was not found. 1In

fact] thébrank order of correct reaponses in the f;ur modes of presentation is

identical fot-eightvyé;r-old subjects and €hree-year—old subjecta. (See Table '1)

_The significant effect for trials 1is fgflected in the general increase in

the level of correct reaponding acrosa trials; the means for Trials 1 & 2 differed,

.4 (2,224)= 7,30, p<.0l, as did-the means for Trials 2 & 3; g (2,224)= 5.88, p<.0l,

While as stated, the main effects of both age and trials were significant,

- -

these effects must be interpreted with care

a the Age by Trials interaction also -

waa eignificant. hﬂ shoyn 1n<f§b1e 2, the ean number of correit reaponada of
eight-year~oid subjecta differed over tripls with an increase in correct reaponding .

fron Trials 1 to 2, g (2,224)= 8.06, p</Ol, and Trials 2 to 3, g (2,224) = 7.13,

p<.01, while ;o significant difference in the mean number of co;rect reaponsea over
triala was foﬁnd for' the thrée—year-old subjecta. While eight-yfgr—old‘aubjedfg
performei better on each trial, it should Ee-;oted[that three~year~old aubjects

and eight~year-old subjects did not differ in the mean number of correct reaponaes

on Irial 1. .

. Tﬁe findiﬁg common to both age groupa in every analysis performed Yaa the
coﬁsi&teﬂt_inferiority of the visual eequential pfeaentation. The apparent dif- A
ficulty'of thic task re}ative to the other preasentation modéa was obaerved alaso in
the rejection of three-year-4ld’male aubjects dug¢ to their failure to uriderstand
the requireménta of the taak as quonatrated in the péﬁctice triala. The 21 three-

year-old aubjecta who vere rejected agpeared to be distributed somewhat evenly

acroaa sex and mode of preeentation conditions with the exception of male aubjects

1a the visual aequential condition.

N ¢ 8

R
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' " ' : DISUGSSION ' .
" The prediction that the behavior of eight~year-old subjects would di er;sig— B
- nificantly from that of three-year—old subjects in a paired-aasociate recognitlon ) v

task was not confirmed without qualificationl While the overall berformaﬂce o
the twprgtb\groups did differ significantly. the 1n1tial performance; that is, ) B
correct responses on Trial 1, dld not differ significantly. The differences on '

Triale 2 and 3. are a result of 1mproved performance nf the eight—year—old subjects..

The three—year-oldisubjects showeg liptle change across trials. These data are -

consistent with research which indicates a difference in the use of learning stia- -
tegies a8 s function of. developmental level (e.g., Stevenson, 1972)s If ic¢ is

assumed that the preschool child either lacks the capacity for mediation (e. g,

w

Reese, 1962) or the ability to utilize mediators effectively (e.gf. Flavell, Beaéh
& Chinsky, 1966), it would)be expected that ‘the efficlency of gtrategles would not

Ancrease over trials for fhe three—year—old subjects bul would increase over trials

o

for the eight-year-old subjects. This interpretation was supported in a recent

study conducted by Bate and Pate (1973) in which the materials and procedure -for

the visual simultaneous-4 second presentation of the present study were uged with . W

- three-year-old subjects. When verbal mediators, sentences, were provided on each

trial by the experimenter, leargang was facilitated such that correct responding

it ¥ -

increased significantly from T 1 to Trials 2 and 3. . '

» b '

Another potential deterrent to 1ncreaseﬂ in the number of correct responses
.ove? trials is the interference provided Sy intra-list distractor items on the '
recognition test. InCerference combined with less efficient learning sﬁrategies
may have increased the deihterious effect on the perfermance of three-year-old
subjects relative to the effect of 1nterference aloqe in the cpse of the eiggt— )
year—old subjects. A study by Bate and Pate is in progress which will make pos—
sible the assessment of the effects of intra- gg:extra—list,éistractor items in

both visual simultanecus and visual sequential ﬁresentation conditions.

The absence of an Age by Mode of Presentation interaction clearly contfadicts

. .

i ——



8
the prediction thac mode of preaentatioe differencially 1nfluencea the learning of
p&ired—easaciatea at the two developmental levels’ obaerVed. On the basia 4f this
finding, the extatence of a developmental difference in the effect of mode of
presentation may be queationed; however this report must ée considered more auggea-
tive than conclusive due to the n&trowl} defined developmental and aoclo-economlc

levels obaerved.

The asuperiority of learning with macérialé presented visually rathe1 than

aurally did not apply across al; viauai preaentation conditiona. Only the visual
almultaneous conditiona produced a significant d%fference in the mean numeerlbf
correct reapensea when compared with the auditory mode of presentation. The evi~
dence suggeats that what appears to be: a difference in visual and eudiCOry modesa

of presentation may reflect differences in the ability qf subjects to proceas in-
formantion pfeaenced simultaneously and sequentially, a phenomenon which Paivio
(1971) and Bower (1969) have discussed in relation to the encoding of apatial in-
formation by the visual ayateq'end of temporal information by the auditory ayatem;

The present report atrengthens Che growieg body of. evidence that the influence

of mode of preeentgtion ¢n learning ia not a simple phenomenon; rather, many fac-
tors must be congldered in prediec1ng learning ouceemea when differeyt modea of
‘presentation are being inveatigated. While the evidence)keported doea not aupport
unequivocally a theoretical poaition, ‘the evieence doka indicate some practical
ipplications for presenting meterials tq{be learned by children at the developmental
levela‘inveac1gaCed. In order to facilitate the learpieg of aaaoq}ationa. pictorial

materials should be included and .fhese materials should be presented in aimultaneoua

visual arrays rather than in sequential preaenéation&.

/ Lad
A
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2 Yrs.
8 Yrs.

Mean

3 Yrs.
B Yrs.

rle an

Table 1 -

Mean Number of Correct Responses as a Function of Age and
Mode of Presentation

Oral
3.3
4.7

4.0

Vis. Seq.
2.7
5.3

3.5

9
- Vis. Sim.-2 Vigse Sim. -4
2

3.7 4.4

6.1 " 6.2

4.9 5'3

. e,
Table 2 s -

Jean Number of Correct Kesponses as .a Funotion of

Tyvial 1
3.2
4.0
KN

Trial 2

3.6
5.4

4.5

!

“hge and Trial . -,

Trial 3+

1.8 .
6.6 °
5.2
g

\ .

l

Mean
3.5

5.3

t
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