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The present study 1nvestlgated the development of

Abstrect,'i ' o

verbal and visual processes in short term sequentlal memory -

for plctorlal materlal. 'leferent_groups‘of Ss from Grades

“ -

‘I, I1I, and V were given eight trials on“a'serial.recognition

task with Acoustically Qissimilar (AD), Acoustically Similar
N ’ N p s

(AS), or Abstract Lﬁ), 1ctures, The AD pictures had

%

distinctive- soundlng names,tthe AS plctures ‘had’ acoustlcally -
+

similar  names and the A pictures were abstract reconstructions

’i_of the components'of items from the first two lists. Each _ -

*

.8 was presented with fiveoitems from one of the three lists,

-

one by one. -After presentation S had‘té point to the pictures-

he had seen, in the order 1n which they had been presented, ‘

‘a

“on a panecl bcar;pg the complete set.. . !

Performance was highest for list AD, °followed by

-

list AS and A'respectively,-and imprdved with increasiﬁg age

: oh-all lists. The dlfference between llsts AD and AS within -

r

" each grade was statlstlcally rellable only for Grade III.

L N -

‘List A was slgnlflcantly dlfferent from list Awaithln each

grade level but was not different from list AS in any grade.

' A supplementary analy51s of performance dn llSt A alone,'

whlch 1ncludéd only those Ss who reported using no. labelllng
strategles for these items, revealed that the Grade V Ss were

not different frpm Grades I and III., These results, -along *
. : | d

_ with the resdlts of serial pasition analyses, were interpreted

as providing further suppott for the influence of hoth'verbal

and 'visual processes in picture memory. - L SR
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. deecrlblng the way in whlch visual 1nfprmat10n is retalned in

-v1sual 1nformatlon (Posner, 1967) Rrsearch on the retention

"\ ) i L] N . L) " - L]
3visual'encoding,processes are involved in the retention of

Chapter 1

This stddy invéstigated short-term recognition memory B

_ for three types‘of pictorial ﬁaterial in children of threeA

+ . . TR |
©

dlfferent .age groups, the aim. of the study being to examine

developmental aspects of the effects of visual and verbal

- »

(naming) memory processes. A general reﬁlew of the current:’

h ]

11terature on.visual memory will set the perspectlve for the

subsequent'discusalon of plctorlal memory in partlcular.‘ It

" e

will be shown °"that research'dealing with processing’of visdal ' ‘-\:

materlal has 1ed to' two types of theoretlcal formulations for

S a
' B

short- term memory (STM). One type of theory empha51zes verbal

© - or audltory speech—motor encodlng of 1nformatlon (e.g. Sperllng,

l -
- £y

1963; 1967) while, the’ other suggests that both verbal and

o
T

"of mean;ngful plctures lS more readlly 1nterpretab1e in terms

: pict0r1a1 material 1ndlcate the use of the v15ual code onlyh

_the purpose of the presegg the51s 1§Jto 1nvestlgate,

able from'a number of studies with adults, the conclusion from

L -

of the second approach

Studles which deal with chlldren s retentlon of

r

g 7 A
untll speech has developed, after whlch ‘the available verbal T

code becomes predominant (Conrad, 1971;-F1ave11, 19?0) Slnce-

strong evidence for the existence of agvisual'code is avail-

o -

these developmental‘studies seems incomplete. However, iittle,_
. t

attentlon has. been dlrected toward examlnatlon of the \rlsual‘r""p L,

code in children after the verbal code has developed Thus, o o

N -



inforﬁetion:processing. Posner *(:1967), without refuting

'representatlon of the stlmulus which might 1nclude serial’

;- v

developmentally; the function of "both visual and verbal

processes in memory for plctorlal material.

Verbal and Visual’ Short—Term Hemorz_Codes ' . : .

Sperllng (1963, 1963) postulates that stimulus materiaI,

even when visually presented, is encode& in an auditory speech—
s

:motor ‘or verbal form ano is then.retalned in an audltory store

through continued rehearsql. Support -for th13 theory comes

. ) , R .
from'studies on confusion errors in STM and interference

'effects‘ﬁith acoustically. similar material. For ‘example,

. T . i \ '
Conrad (1964) and Wickelgren (1965) found tha errorsain'recall"

[A3

. h . B . . ‘ .
‘of .visually presented.letters were highly correlated with

: i o E _ ' o oo
‘Listening errors to the same letters under masked 'conditions.

Simiiarly» decreased retention over short time intervals has

-

been reported for lists of letters (Conrad & Hull . 1964) and

. words (Baddeley, 1966) constructed from acoustlcally 51m11ar

items, ?

w
L

» .

experimehtal resultsﬂoﬁ the type just cited, other writers have: .

o o . .
noted that the'ﬁodel is ing%mplete as a description.of wvisual

.l- - . -
Sperling's- model, has pointed out that both verbal® and visual

codes may be used to retein infonmetion in STM. Thus.verbal
# *

encodlng is not-a necessary condlt}on for storage of visual . .

o materlal- in addltlon, certaln information may be stored as

1mages. In thls-case, ‘an image is a relatlvely dlrect

a '

posltlon and other detailed 1nformatlon whrch would not appear

1-While Sgerlihg's'model ie’cepable of accounting for ""\ '



. (den Heyer &,Barrett, 1973‘.%%ay10r & Taub, 19'}'2).

in & vérba;l désecription of the stimq‘]'.us (Posner, 1967,. p. 5‘0)'. "
Evidence in support.of this approach cbmes from studies of
visua,l' sea&ch'fasks with lei:ters (e.g. '_Chgtée & };?ps‘nér, 1965

cited in Posrner, 1967), reactionl,t:.m@ differences associated’

4

with compérisons of letters wié ‘FII:he same name or 1dent1ca1

-

characterlstlcs (Posner, Bcues, EJ.chelman.r & Tayior, 1869}

and retent;.on of" spat:.al infermation for presentéd 1etters

[ R .
The results -

reported by den Heyer and -Barrett (1972) serve as one demon- -

stration of the existence of both visual and verbléi’modés Jof
représeqtétion in STM. They presented thg subjects (Ss) with
a 6 x4 item matrix containing randomly positionéd letters.and .

réquired that they ‘é.‘i.multaneously retain both ‘the; position . and

-

identity of the items "over a 10 sec. retention inIérvarl.This

intérval was filled with ‘one of three differentot pes of

_1nterpolated actlvzl.ty, -a verbal task 1nv01v1ng ad 1t10n of
dJ.gJ.ts, a visual task 1nvolv1ng dlscrlrru.natlon be ween’ dot |
_patterns, and a np-actlw.ty control. .The’ results showed that
‘the type of‘ 1nterpolated task was selectwe 1n affectlng the
type of information loss, w1th visual 1nterpolat10n inter-

. fering with retentlon of pos:.tlon 1nforma.t10n and the verbal
task 1nterfer1ng with retention of item 1nformat10n The
presence of two separate codes, one for visual \retentlon and
the other for verbal, is thus clearly 1mp11ed

‘ ';[‘hese .studles“ suggegt, tfzen, thai; even though acoustic
or verl_:val encoding basi'been shown td exist for-a variety of‘

sﬁimulusg?uaterial, this does not seem to be a necessary

o gresivafiay

C
.
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cond1t1on for the retention. of visual :|_nformatlon. Visual )

encodlng rnay apparently funct:.on together w:.th or 1ndependent
; .

of ‘verbal encoding in storage and retentlon of materlal in

'STH‘I. What is the relevance of these two types of approaches
for the etudy of pJ.cture memory? The ev:Ldencef SO far from a
number of experlments favours the second approach whereby .

tored in a nonvelrba). wvisual form ‘or

plctures',can be eJ.thergs )
encoded verbally by means of ‘the'ir iinpl‘icit labels, or both,
1

-

These studies will now be'examined in more detail.
Bahr:.ck and Boucher (1968) , using drawings of common -

il

objects, obta:med retentlon measures for the names .of the
objects by a verbal recall test, which was followed by'a visual
/

recognitlon test elther 1rnmed1.ately or two weeks after present—

ation. No correlat:.on between the recall of object names and
accuracy of visual r-ecognitlon was found; that is, falllng to
¢

recall the objects name - dJ.d not affect recognition of its
The authors concluded that the "visual and verbal

drawlng_. )
components of these stlmul:l. ‘aré reta:.ned 1ndependently.

Addltlonal ev:.dence suggested that the verbal - component appears
LN

to play a greater role in immediate than in delayed recall

*
I

y .

. T E‘urt,her supPort for the operatlon of the v1sua1 code
in memory for complex plctures comes from an experlment by
shaffer and Shiffrin (1972). They varied both the stimulus’ /

exposure time and the _time between successive  stimuli in a
Mean confidence ratings.fbr recog-

-

picture recognition task.
old" J.ncreased with exposure times of

’ nizing a picture as.
but were not affected by 1nterst1mulus

0.2 to 4.0 sec.



Q1

,..a-

< an 1ncrease in performance with 1ncreas:|.ng _mterstlmuluS ti

intervals_ of 1 ’0,"2 0, ‘and 4.0 sec"l‘ The fallu:;e to obse% )

\along, with the abser_lce of recency effects .in the data, led the

.. - . {

authors to suggest that there is no analog of verbal rehedrsal
. . " . . . . v g

in visual STM, Differentiation of the two processing- systems

by this. characteristic again suggests their functionad in-~

LS " .
_—

dependence.

-"Iiversky“ (1969) used schematic faces with well~learned -

' ‘nonseﬁse names as-stimu'li, thus making both visual and verbal

_ encodlng avallable to the S. A reaction time task vkas used, >

“.such that presentatlon of either a name or a face was followed‘:

'by-.an item of the opposite type. . The Ss "had to respond.’[same"

. if both stimuli were of ‘the ‘'Same name or "different"” otherwise.

L

.-'A set to encode the first stimulus either';r‘_ijaa*ly or verbally )

was induced by manipuleting the 8s' expec €ions of whether -

- e

the second stlmulus would be a name or a face. ‘Reaotion times -

were slower for those- palrs where the second presentatlon was ‘

“in the unexpected modallty as compared with expected occurrences.

L

b
- of the S with -the oo}:hrrence of nsual or verbal encodlng

s

d.ep_endlng upon the an,tlcn.pated use to whlch the informatidn
is to beput : T } ' BRI W
Pinally, PaJ.VJ.O and Csapo (1969) manlpulated the '
ava‘ilablllty of visual and verbal codes by uslng __three types
of mater:.al—-p\lctures, concrete words, and abstract words ~

presented at two dlfferent‘apresentatlon rates. (The results-

.1nvolv:|.ng abstract word l:l.sts are of no dlrect concern to the ¢

S B

ﬁﬁ'

\ .
Tversky concluded’that/modallty of encodlng is under the control ¢



present indestigation} s0 only the fihdings obtained with

'ing of informatioq in ‘the spatial senée.-) . .

pictorlal material.- However, the- functlons of the two codes L

*appear to be different, rn that the visual code 1s more

As the Shaffer and- Shlffrln (1972) data 1nd1cate. v1sua1

L . R
- . 1 . - . . o AT

. f

pictutes and.concrete words will be considered.)  The fast;’ .
. . . - \ . . e

rate, 5.3 items per sec., was designed to reduce verbal, N

1abe11ing of the pictures, 1eav1ng pr1mar11y the V1sual code'

available, whereas at . the slow rate of 2 1tems.per sec. "both

codes were presumed to be avallable. P1ctures were superior -, 4.

_to words in nonsequent1al-tasks (free'recall and ‘recognition)

at the slow rate, presumably because of the operatlon of both

codes, and not 1nferlor to words even.at the fast rate. .

. However, pictures suffered in sequent1a1 tasks.(serial learning:

and memory span{gszt only_at the fast rate, @here the 6erbal

- code was unavailable. ThlS result was conflrmed when sequentlal b

' retentlon was tested by a serlal reconstructlon task - (Pa1v1o

LY

& Csapo, 1971). ° The flndlngs are in accord w1th the approach

that both ¥visual and verbal codes are ordinarily present'for -

" retention of pictoriai material, but-are functionally die- e

-

tlngu15hable in -terms’ of thelr‘capa01ty for 1nformatlon= ‘ S

' proce551ng. Thus the verbal code is more spec1allzed for

u
s

ST e
sequential processing and~the v;sual code for parallel-process—

* . -
[l

: f

1

-Beveral’ conc1u51ons can be drawn from the’ above studles.-
First of @11 it is apparent that both verbal and ‘visual codes

are a:ailable and utlllzed in visual STM for the storage of

- effectlve for nonsequent1a1 storage of p1ctor1al 1nformatlon.'

. LN
.
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of objécts), as compéred to verbal instr@ctiohs alqhe. These

" ‘results' suggest that 8s at this stage of development a;e_nét

able to retain verbal instructions bgCause of pﬁe lack of.
internﬁi symbolié.repres;ntation. HOWeéer, Ebe'uée of non-
verbal cues had iittle effect ;pon re£ention with secpnd’grade'
'Es, who dig not perforﬂ gifferently with verﬁal only, non-
verbal (visuél) only, or verbal and nonverbal mixed instructioqs
.(Corsini, 1969b} . This aée group had.prégumably»beén able £o"
ﬁroduce verbal representatiqés-of'their annas‘a mnemoniclaid;ﬂ
. Similarly, serigl‘order STHM studies dealing with
rehearsal étrategieé'of différgnt aée g;oupé confirm- the
developmental trend of the verbaiicode as an efficient
éedi§#ion strategy. hven fhoﬁgh children as young as five
yeérs_-old' are 'ca;_:able of éove_rtly n‘amintj obj_eci:s or picture.s .
présgnted_to:them (Lbcke & Fehr, 1970); naming is generally
not efficient as a mediator when retention of serial order .
"information is requiféd {Flaveil, et.‘gl., 1966; Hagen & '.
Fxgngsley, 1968} . Instruétions to label‘stihulus items a;oud
does‘facilitazsdperformance witﬁffi;st— and tﬁifd;g;qde §5 '
"but are agqin inefféctive,w%th-Ss in fifth grade (Hageh &
Kingsley,llQGB). Presumably, firi$ and thied gr§de Ss #ave
:the capacity to use verbalization as an aid to.retention, and

-

yerbalization instructions®serve to increase. the use of such

strategies; With older children, however, spontaneous verbal-
izaﬁionvis much more prevalent, and is thergfore less likely

'to be inflyenced by instructions (cif., Corsini, 1969b}.

-
“1



s

presentation cards, was presented the Ss being required to

L .

Kingsley and Hagen {19695 demonstrated that‘ihduced

:reheareaL-ii.el verbalization of picture namesrwlth picturesﬁ

L] . N o .' * . . -
no longer present) can facilitate retention even with nursery

Tt

"schoollchildren. In this experiment four groups of nursery

D

‘'school children were presented with stimuli consieting‘of
hard-to-label shapes. The Ss were shown six:of these items
bne by one, with the items béing,placed face down in 5 row

after presentatlon.. Then a cue card,. identical. to one of the

1f1nd the splmulus item which matched the cue card by turnlng

| .
up as few of the presentatlon cards as 90551b1e. "Three of

L]
»

-the‘groupsllearned a. meaningfui-onéhsyllable name for each

shape, whr1¢ the fourth group recelved no label pretralnlng._
- I l 1}
Of ‘the three label cohdltnons. one. group overtly labelled and

' rehearsed the ltems during learning, one group merely overtly

labelled the items,ﬁand the last group was instructed to eay

the labels ‘covertly. The group. with induced rehearsal was
-. r ' ‘ o E ! . - ! b .

significantly superior to thefdther twgd groups, especially on
items occupying early serial positions. HOwever, the oVert

iabelling group performed-as well as the inducedirehearsal group

at the most recént serial positiOne. The covert 1abe111ng and .

the &ontrol .groups d1d not d1ffer 1n overall performance. _The

results 1nd1cate that covert labelllng does ‘not facilitate

performance with these Ss,'and overt labelling affects only

- Ly

retentlon of- recent“ltems. Induced rehearsal however, fac—'

111tates overall performance by enhanC1ng recall of items at

. early serla; p051tIon5. The failure of_covert and overt



T

-

L
- Ll -‘ . -
v .
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-1 . L .

labelllng groups to perform better than tha control group

is interpreted as due to a lack of spoptaneous rehegrsal at

“_this_age;'evén though the lqpé;s are available. This outcome

r

is éonsistent with the findings reported by Flavell, et al.

(1966).

+

. ' &
In general, then, all of the above studies, using’

pictures as stimulus material, suggest that with children

-

beyond nu¥rsery school age, utilization of the verbal code is

an effective- strategy to employ when namable items axe to, b€

held in memory for brief_périods of time, and that this code

develops.with_adé. Conrad'(197i) examined directly the relation

" of covert speech deveIopment and the use of the verbal code

- for reténtion of visual inﬁormation;in éhildrén of'five age
1evels - three to f;ve; six seveo, 91ght, and eleven years.
Two types of plctorlal material were used, pigctures whloh had
11ke-soundlng names (MAT, BAT, CAT, HAT, TAP, MAN, RAT, BAG)
and plctures whlch had dlSSlmllar sopndlng names (GIRL, SPOON,

CLOCK, HAND, HORSE, FISH, BUS, TRAIN). Using two identical

" packs' of plcture cards the Ss were presented with a selected é%?
. . - L ' ‘5 \.

. .- . toe A
subset of the original eight cards, the size of the subset

i

being determined separately for each age' group. These cards

.ﬁere named by the experimenter (E) and ;urned faot'down_one by

one, Then the full set was exposed,,tﬁe‘g's task being to .. = .. -

‘match the cards that were face down to those in tHe full set !

L

without viewing the_face-down test cards. Two types of
comparisons whre made: {(a) performance on the two sets of

materlals, and (b) dlfferences among the flve age groups. To

a2

]



- - .o . s . B .._' ..1.-1 -
: .t . : ,
gimplify intggpretations of the results, the level of task '

dlfflculty for the acoustlcally szmllar ('homophone") set was
S . .

held constant at 50% conrect recall " in all groups.. The on;y

- ‘measure used in analyzlng the data was the percEntage of

-

correct matches for the "nonhomophcone! set. The" resulté
L L] * ) - ¢

i

showed no difference between the two sets of stlmull for the -

Ss below five years of age. However, at 5-6 years superiofj

- ,recall was exhibited on'the'nonhomophone'set, an advantage‘

which increased-with_inoteasing age. These results are inter-—
lpreted.as indicating that it is not until five years of age
that children.begin using the verbal code to retain picture

1nformatlon, since after the 'age of five plctures with like-.

'sounding names become more dlfflcult to remember (are confused

-more) as.compared to those -with dlstlnctlve,names. The fact .

L3

‘that no difference occurred for Ss under five years'of age.

suggests a greater importance of the visual code at these age'
levels. o

From these studies we can conclude that the verbal
code 'is a very important strateéj for storing pictorial

F
¢

material. However, none of the studies méntioned.above has

" been directly concerned ,with the process of visual encoding,

even though the materlals used would ‘be very llkely to arouse
v1sual traces. The almost exclu51ve 1nterest in the. develop—
mental.aspects of veroallzatlon by most 1nvestlgators gives
the impression that verbal mediators come to reglacelvisuel
me@iators'at around five yeers of adé. Such a‘conclﬁsion is,

of course, inconsistent with the adult studies discussed at



~ should be pinimal.

T VI

the beginning of this 1ntroduct10n, whlch show gquite clearly n

' the existence of both verbal and V1sua1 memory codes.

The present experlment-was de51gned to examine the
functlon of both verbal and-visual codes in serial proce551ng
gflpiqtorial materia}-by qhilﬁreﬁ Pf different gra ;evels
(I; III,'and-V), tﬂe.probiem dﬁ'primary interest h ing to .
determine what happens to the visual code after the verbal
code becomes avallable as a mediator of retentlon. To achleve
{hls, the availability of the verbal code was manlpulated
using three different kinds of pictorial materlal: famlhlar'”
plctures wlth dlstlnctlve labels, familiar plctures w1th ‘

acoustlcally 51m11ar labels {c.£., Conrad's (1971) nonhomophone

and homophone s&ts) “and unfamlllar abstract“ plctures with
'y

no apparent laﬁels. ’Items 1n the first set have both verbal

P
and visual codes avallable, those of the second set have both

codes avallabLe but with the verbal code belng less useful
as a_mediatdr, while in the third set use of the verbal code
The: task used was serlal recognltlon, sxmllar to that

used by Conrad (1971). It follows from the Paivio 5hd Csapo

'(i969, 1971)-findin§s that if in a 5equent1a1 task only the

visual éodehis available to.the S, performance should be lower
than for i h1ch permit uSe of a verbal code. Fu:thermore,

with'a'verbalidode available,%Eerformance should be better

for 1tems whlch have dlstlnctlve, as opposed to acoustlcally

.almllar, labels (Conrad, -1971). In addition; it follows from

child etudies of_verbaltmediatioh (Cenrad,‘1971;‘Flavell, et al.,

)
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1966; Hagen & Kingsley, 1968; Keeney, et al., 1967) that .

F 2

o

‘with increasing age, as verbal mediation becomes increasingly
R 0 - - ' - B . W .

- effective, If the use of the visual code reriains ‘unaffected’
_ by  the onset of covert verbalization at;ility, ‘however, we

. . . /
» expect minimal differendes across age groups on the non-.:

_ . )
.  labelable, abstract items.
B L
! " ‘
!
)
- '
L -
5‘ 1
»
, .
I LS .“ 1
! N - o 3
v \ ¥
- . . ".
! ¥ ' - !
r _‘h
LA
¥ f
1
kY
" . 5
3.
1
L]
- R \
L] [ -n . )

13

formance on the acoustically dissimilar list sﬁhoul'd‘ increase .

o K



Chaﬁter 2’
A Method

Materials

P
white line diawings. The Acoustlcelly

qu stimulus 1tems consrsted of 24 simple black andﬂ,

ﬂ'i\‘

Dissimilar {(AD) l;st

comprised pidtures of objeécts which had dissimilar-sounding

names (GIRL, HOUSE, FISH, CLOCK, - SPOON,

t

BOAT, HORSE, KITE).

- The -first five of these stimuli were selectep from C0nrad'_

(L971) nonhomophone list, and the remalnlng three from -

[

chlldren s drawing and @olouring. books.

The -Acoustically

Similar (AS) 1lSt was made up of plctures whose 1abels had

slmllarﬂéoundlng names (MAN, HAT, CAT,
PAN). Three of.these 1tems {MAN, HAT,
(1971) "homophone” list, the remailnder

list supplled by Baddeley (1966} .~ The

prlsed vigual reconstructlons of eight

CAN, CAB, CAP, FAN,
CAT) came from Conraﬁfs

being chosen frpﬁ a

Abstract {A) set com-. .., .

randomly-selected items

from:the other twp sets. The use of reconstructibns for the

"abstract" visual items is derived from the work of Fantz . .

(1961). In his work on pattern perception in infants, Fantz

(l961) rearranged the featﬁres of meaningful pictures (faces)‘

in.a scrambled pattern to provide a set of control "stimuli

equated with the faces in terms of stimulus,complex;ty;

i R ' ‘ .
Similarly, in the-present study reconstructions of familiar.

the items of ‘the three lists as closely.as possible. . The

elght pictures chosen for list A were GIRL, MAN CAN, KITE,

'CAB, FISH, SPOON, CLOCK. The stlmulus items of. all three 115ts

‘ are_given‘in'Appendig A,

’
by

- pictures, instead of purely abstract forms, were used to match’

1

¢
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- The stimuli were: drawn by an artist ﬁﬁﬁ*prinﬁbﬂ on _

4. x 4 in. plasticized cards. TeR copies of each set were

! »

constructed in this manner. The cardF of ‘one of these copies -

i\fere moﬁpted in a randomlbrdér on a white panel for use as
- .the ofiginai recognition-éet. A second panei‘wés coﬁstructéd
| with thé ¢ards in q;différent random order to control for
possiﬁle‘spatial position artifacts,

The ‘actual test items used were five of the above

pictures- randomly drawn-from the_respective'sets, with the

single constraint that-no one picture be régeated on each trial.

- -

The size of the test set was determined on the basis of pildt

fresearch.condudted with Grade II and VI studénts;, .
- \

For pretfﬁining'purposeé,'a-practice set o% eight
cards bearing the first eight letters of ther alphabet were

prepared in the same way as the above stimuli.

-
-

Procedure o _ ' ) ’ N

Each S sat at a table facing the E. 1In all of the -

conditions the ekpefiméntaf task was preceded by-tﬁo trials
on the practice éét. :The'gsAwere:given the following = ua//

instructions:

1

We are goeing to playlé'little game on how well

~ you can remember, with some pictures. But
" -‘. N T . .I .
) ~before we do, first I will tea yqﬁ how we
T . | . ) . . -
. will play.this game with some letters (showing '

X . ® * )
the panel).- See all of ‘these lettérs,herg?'
I will show you some, of these letters. Look at

. - each of them carefully. without saying them

. ¢

IR A \ | v . . 2
* -



’

" would do the same thing Wlth some pictures. '*:

.

9]
. aloud,-and-try todreﬁembér a2ll of them
| because after f_tinish shoéing‘them to you'
LI am 901ng to hide the 1etters and, turn o
B this over (the panel) Again without
‘ talking, you are-gomng to-point‘to me the ; . .-
letters I showed you. égg'you areﬁgoiné.to
point o the 1etter I showed you first,
_frrst, and then to the 'second one and then_
e 'to,the thlnd and.so on. Did you understand? ;
| Now let us try it and see how many letters
_you‘cen‘remember;

After each oractice:trial the E revealed the ordér of

-'the letters by turning each card over one by one. At the end

of two prdbtice trials, the Ss were informed that now they ' -

gl
}n conditions AD and. AS, the orlglnal set was first

presented and the Ss were asked to name all the objects. . This

establlshed that the Ss knew the names of all of the 'pictures.

If any S labelled a picture with a name other than the’ ‘given

r

one, the E sald the correct name and again required ident- f

5_1flcatlon oflall of the plctures. In" condition A this phase

: wag;omitted and testing started immediately; after the practice.

bl

The procedure followed was identical to that used on

[

- the practice trials, where the E showed five pictures, drawn-

randomly from their full sets;*one.by one, each being presented

. for approximately'l 5 sec, Durlng the presentatlon, the panel

bearrng the recognltlon set of eight items was kept face down.

*
. ] T # '

, ‘ S i_l Lo o 186"

¥



! Ss renged in chronological age from 6.0 to d.z'yeers (X .=

S 17

LY

“"After presentation the panel was turned face up and the'S

- pointed to the pictures he saw, in the order they were

]
o

presented. —Durlng testlng knowledge of results was not given
but perlodlcally the E indicated that the S was "d01ng leE"

" There were eight trlals in each condltlon with a

rl

dlfferent random selection of five items presented on each

trial., The two panels, representing different rendom orders

of the picture éards,.were used alternately across trials.

Responses were recorded, in the order in which they were made

by the S. ‘ . . S _ ~

Il

I -

After the testing was over;vthe Ss tested under

~condition A were asked how they had remembered the pictures.

This was done in an attempt to gain informetion about how

i

"these abstract pictures were coded.

Subjects and Design

»

‘Holy Spirit Elementarf School, Manuels, Nfld. The Grade I

the Grade III Ss were between 8.0 and 9 2 years (X = 8.7)
and the Grade ﬁ Ss between 10. 0 and 11.2 (X =_10.7): ﬁ
and females were egqually represented 1n-each age group.

Twenty Ss in each group were tested with one of the

[

~ three experlmenta; lists: AD, AS, or A. The dqsign was thus

1a I x 3 factorlaL w1th three types of lists and"hree grade

+

1evel&. : : ‘ o ‘ _ e

< The §§'ﬁere 180 children from Grades I, III,ieqd v et‘



‘each level of konditions.

fhfee_list conditions at each grade level were carried outg;?
) v

-1

[y . . . ' ) 18
I ighapter k
— Results

Serial Order Recogn{tion

- % The data of prinfdry 'interest weré the number of correct
~—A’“- . . .

recbgnltlons of: items in thelr correct gerial positions. @he

percentage of correct responses as a function of grade levels

. e

and conditions are presented in Fig. 1, where each:point is

a ) LY
- based on 800 observations (5 items x 8 trials x 20 Ss). These

- . . e " "‘-
deta were analyzed by a 3 x 3 factorial analysis of variance
with grade levels and conditions as factors.l ‘The main_Effeth'

+

. of graée and conditions were significant (p<.001 -in eECh'case)f

_ but ‘the grade X ¢ ditlons 1nteract10n was not. (F<1) The R

analy515 of simple effects (Winer, 1962, pp. 236-< 238) is
1
summaylzed in Table 1B, which shows_that.tbe effects of

. conditions was significant_et each grade aé“:e'grades at

-
N E

Multiple comparisons among the sets of means for the N

using the Scheffe technique (Fe;guson;-1966, pp. 296-297).

" The results are éhown in Table 2 of Appendix Br The enly

significant ifference to emerge for Grade I Ss was between
AD and-A pictures (E<.05). In Grade-III however, Ss in the’
AD condition performed signiﬁicantly better than Ss in Moth

AS.and'A conditiqns {(p<.01 in_each case), with the latter two

~'not,differing from each other. The comparisons for Grade V

were similar to Grade I, in .that only the AD.and A'eonditions
N to [ * '\. .

-

The" summary tables for thid and all subsequent analyses are
glven in- Appendlx B. .

]

-]
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_:' i . '. , ' ° : . ) - 3 . .20_
dlffered 51gn1ficantly (RF 01). . B - :_ ' 4

.

The results of compar;sons amon&’the three grade .,

levels for each list condltlon are shown in Table 3 (Appendlﬂ
T

.B)- In the AD condltlon, performance of Grade ‘T Ss was'k

s
P v

-significantly below that for Grades III and V (p<.dl in each

L]

et ' " . "o . A . °
case), wilth no significant difference betwee%, Grades III. ahﬂ

-

V. The same trend is apparent for ‘the AS condltlon, but here

‘the dlfference between Grades I- and IIXI f£alls just Qhort of

. -

the .05 level. of 51gn1f1cance. Agaln, ‘the performance'oﬁh-

2

~Grade I is inferior to Grade V (p<.0l}). ,The'oqu significant-

| ) N - .
difference in the A €ondition was for Grade I verSus v (EﬁaOI)a

As predlcted, performance was highest for 115t AD,

-

rfollowed by list AS and A respectlvely. However, the dlffer*

.ence. between the AD and "AS’ condltlons within each grade lEVel
was n%t large and was statlstlcally rellable only for Grade
III. These flndlngsiare therefore not completely in agreement
with those reported by Conrad (1971), whoufound significant
differences from age 5 years on. -Discussion of possible ~

-

reasons'for_thig discrepancylﬁill-be presented in a later =
seotidn.'-Between—gradé coﬁbarisons did demonstrate‘the -

expected trends of increase in performance w1th 1ncreasrng

age.‘ Condltlon A, however, resulted in a 51gnf1c1ant dlfference

between Grades I and V,_wh}ch eas-contrary to predlotlon.‘

] Supplementary data were gathered in“an attempt'to
'ﬁxplain the reason for' the 1atter_difference. It was mentioned |
earliex th&t‘at‘the end of the testino-seseion.the Ss under
the,A'oonéltion were informaiiy questioned as to how they ; |
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L 4
condition A,-in.thatydifferEnces between grades become less

pronounced in the present case.' Accordingly. the initial

prediction that agé.differences would be minimal with non-

:labelable,A items receives some support,

/s

Order-Free Recognition® oo -

il

S

The main bgdy of data was algo scoifed for order-free

recognition, i.e., correct reepgnition of items irrespective

~of their output serial position. This follows from Paivio

and Csapo (1969, 1971), who fo&nd:ﬁo difference in retention
of material which differed in the availability’of‘verbal_ahd

visual codes 1in:a nonéequential task, and(thereby sugqgsﬁed

"that the -verbal code is effective primarily as a mediator of

seéuentihl'recall. Thﬁs, eliminating the sequential  scoring
conétraiht in thé.present da£é_might make the effect of the
verbal code leks apparent and thus reduce thé a?fférenCeg
betﬁeen.grade levels and conditions. %he percentage pf

correctly recognized items for all grades in each condition

is presented in Fig. 2. -Comparing these data with Fig. 1 it

can be seen that elimination of the serial order constraint

resilted in a marked overall increase in performance in all

conditions. A 3 x 3 analysis of variance (Table 4A, Appendix

' B} revealed significant grade (Elel) and qonditions {p<.01)

effects with no observable Grade X condition interéction,

F(4, 171) = 1.08. The analysis of simple effects revealed:
significant effects of both grades for conditicns and of
conditions for grades in all except-G;ifé V, where the con-

ditions_effect wés,ﬁot significant, F (2, 171) = 2.46 (Table

- -

4B), - _ ' _ : .

22
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The results of'comparisons among conditions for-

'each grade level are shown ih Table 5 of Append“x B Ia:

Grade I, Ss in the AD condltlon performed 51gn1f1cant1y

kd

better than Ss in both AS and A conditions (both p<. 05) : i

Comparlsons for Grade ITI were similar-to Grade I, in that

n i . . »

 AD eondition differed significantly from AS and A conditions
(both p<.01) .. Comparlsons among the three grade- levels for

each list conditlon showed several age effedts (Table 6)

L]

'In the AD condltlon performance of Grade I Ss was 51gn151cantly

below that of Grade III (p<.05). Agaln in both AS and A

-

conditions performance of Grade I was inferior to Grade v -

-
(p<.0L1 ln each case) - ot

-

As can be seen, elimlnatlon of sequentlal scorlng drd

not greatly affect the overall pattern of results, in that
51gn1f1cant differencés among grade levels and conditions were

still Obtﬂlh&dv. However, the reduotlon of these dlfferences, !

-

in an absolute sense, does 1end-aome-support to the rationale - -

. . . * P f
for,carrying out thesanalysis. It should be pointed out fhat

the inherent_sequehtial nature-of.the taek is not elimInatedil
.by'nonsequential”scoring;'and.thus it is perhaps-not too'l ..'i
_surprisihg‘that‘the reeulta are'not_consistent with thenfihdinge
reported by Paivio'ahd Csapo (196?). |

Serlal Positlon ‘Effectsg

w

N
Jl

A number of studles {e.qg. Jahnhe, 1963) suggest that
immediate”serlal recall of aqdltorily—Presented items {letters
and digite)»produces'a bow-shaped curve with performance being

highest{for initial (primacy) items}'lower for terminal



. . 25 °
(recency) 1tems, -and lowest for middle iters 1n the list.
Vo

The shape of the curve changes with vlsual presentatlon in

that the recency effect is reduced and, in some cases, dls—

©

appears altogether (Cralk 1969 Crowder & Mcrton, 1969)

The reduction .in recency for v1sually presented items has

been attributed to a more rapid loss of Just-presented

information from the visual than from the auditory sensory
G -

Store (Crowder & Morton, 1969).

The examlnatlon of serlal position éffects in the

present data was carried out in an attempt to provide, .

]

-; additional information on verbal labelling influences in

ordered recognition with children. First of all, serial

position curves for the first trial, free.from_contamination

by practice affects, were plotted (Fig. 3).. These curves are

based on only one data pciht per S at each serial position,

. SO ﬁc formal analyeis was underteken. Descriptively, all

curves exhibit a pronounced prlmacy effect. The facilitated
perfcrmance on list AD is restrlcted to 1ntermed1ate and

recent serial positions for all grades, w1th a recency effect

also occurrlng for list A5 in Grade V alpne. List A, on the

Iother hand, shpows -a minimal recency effect, especially in

: . ) _ ‘ . .
Grade V. These curves, then, indicate that children follow

essentially the same pattern as adults in the serial;retention

: &
of visually-presented items with-a high‘primacy and lower

recency effects. The increased'fecency effect observed for
- lists AD and AS, espe01qlly in Grade V, 1s taken to veflect

the utlllzatlon of the verbal code in addltlon to the v13ual

v . N
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'fxﬂe. The high ﬁrimacy effect on list A for all‘érade-

levels on the first trial, where verbal labelling possibil-
itieS'arE-at a minimum, supporte the notibn that the visual-'
code alone can‘be utilized for retention of pictorialhmaterial
in initial.serialnpoeitions. v '

| 'Seriai posirion curves with the data averaged over

the eight trials were also derermined {Fig. 4). These dara
were: analyzed by a 3x 3 x5 analy31s of variance with grades, .

.

condltlons and serlal 9051t10n as factors {Table 7, Appendlx

) ﬁ)g/?fhe main effects of grades (E< 001}, conditions {p<. 001),
anfl serial pOSltlon (Eﬁ 001) were all 31gn1f1cant. :The -
‘anteractlons of grades X serial p091t10n (EF 05) and condltlons
X ser1a1 p051t10n (E< 05} were also 51gn1ficant ?he grade xy*
'serlal 5051t10n 1nteract10n is plotted in Flg. 5, which shows
that the dlfferences among the three grades were more pro-% ‘
nounced at later serial pOSltlonB. These data are-agaand
con51stent with the notion that the” grade differénceS'reilect
drfﬁgrent degrees'ef verbal labelling. However, rhere is
some hint of a cejling effeet in the recognitien of items
presenﬁed in the first serial position and this might have
contributed arrifactually to the significant interaction. The
coqditiens X serial posirioq interaction (Fig. 6) reflects'
primaril§ the increasiﬁgly higher performance of Ss in the

" -AD cendition over the other ‘two at later serial positions.
Here an1interpreration based oh increased utilization of the

verbal code is also applicable to the recency data. However,

‘-the,posaibility of a ceiling effecr at\serial position 1

[y
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‘material. The results will be discussed in terms of the

-

32 .
" .Chapter 4 C . o -
T b ;  Dbiscussion
‘The main purpose of the present experiment was, to

‘investigate,the deve’lopmental function of both verbal and o

‘visual processes in short-term sequential memory for pictorial

r

predictions made at the outset. First of all, the overall -

L]
Ls .

level of performance on. the ‘three sets of material was .or'dered

PR

" in the expected manner, with- recognition scores being highest, -

:Eor'the AD'list, next highegt for list AS, and lowest for-
5 . . . )

list'A. This ordering was furthermore indépéhdent of grade

qleye‘l ,. As shown by the absence of an interaction- effe_ct in

-y

the initial analysis of variance (Table 1A)- but the pairwise

, L :
comparispgns among the three 1’:i_.s_ts at. each grad,.e revealed

~

slightiy different. patterns of,sign-i-ficanoe‘(Table 2) . -
'I‘he difference between llStS .AD and As did 1ncrease

somewhat w:.th increasing age, lendlng some suppo::t to the

pred:.ct:.on of an 1ncreased use of verbal:.zation by older : f :

ch;.ldren, but the dlfferences were not as great as reported

.by conrad (1971). The pr:.mary dlscrepﬂﬂcy in the two sets of »

k ) ]

'findings l;i.es ‘in the tendency, for perform&nce to asymptote

.

between Grades IIX and v in'the present study. The reason far

' ¢

-this is not coihpletelyoclear. One. poss:.blllty 15 that the

lists® used  here were the same for eec:h ‘grade, whereas Conrad -,

controlled for differences’in list difficulty at different

ages. However, the existence ‘of a ceiling &ffect in the . : ,

.. present data seems ,un_likely, since the ‘Ss in the 'AD condition

/ Tl - . . ', ’ .
. Y
- . . - ' o
. - -
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in Grade, V were performlng at 1ess than 70 percent correct '

An alternatlve interpretation is that verballzatlon strétegles.

were used Eo the same extent in Grade III and V. 'I‘hJ_s f:.ndlng

‘Ql

is not 1mplausable when we consider that ours was a serlal

order recognltlon task, while Conrad's task did not requ:.re

-

retention of order inforrnation. Thus', the developfnental : o

]
-

functlon for use of the verbal code reported by Conrad (1971)

may in- fact hold only for nonsequent:l.al memory tasks., The

L

funct:.on rnay asymptote at an earlier age when 1mpl:.c1t verb~.

ot g - ¥

' al:n.zat:n.on is endouraged by the J.nherent nature of the

experimental pa_radrgm.. . L

It was predicted tnat, .if the use of the ‘visual- code
remains unaffected by increasing‘fuse‘ of the verbal code, '
performanc:e on list A should be relatlvely J.nvarlant across
grade 1evels. This pred_lctz.on_ was not upheld by the initial - -
an_a_lysis of the data; rather, performante on list A p'ara]tl_‘e’led'.
that on l.is‘t AS,.' increasi'ntj"systematicall‘y between Grade I
-and Grade V.. Retention’ was hlgher on llst AS, probably
because verballzatlon could be used Wlth these items to somé .
extent. However, the.effectlveness oflverbaln.zatlon mqst
1{1e_re 'b'en coneidered minimal,. since the difference; between list
‘ .AS and A was riot signifi‘cant at ‘any grade (Table 1). |
The prediction of ,minin'lal retention.differences' :

across grade levels on list A did receive some support from

a supplementary analys:.s of performance on this llSt aloney

‘when the data from those Ss who' reported attaching verbal

labels to some of the 1tems were excluded.  In this case, ‘the
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| - A o Y
Grade V 8s were not different/from Grades I and III, ‘

although the dlfference between the latter two was marglnally

slgnlflcanta nThe tendency for Grad@ \Y Ss to use verballzatlon,,

even Wlth list A items., was 111ustrated also' by the serial :

*

p051tlon data (Flg. 4), the ana1y51s of. yhlch showed lncreased

recency effects with 1ncreasrng grade {Fig. 8), These 1n—-

L

creases occurred regardless of 115t type, as ev1denced by

'the lack of a SLgnlflcant three—way 1nteractlon in: the R B

ana1y51s of varlance. rAgaln, it should
t

results may he speclflc to the ‘seria

ted that the se

task, and. that the same

-

information

¢

results may not obtaln-when retent1

-

is ' not required. . _ .
: : o P

The results leave 11ttle doubt of the exlstence of a

v1sua1 code for Ss at a11 grade- levels used in the presemt

study. Overall retentlon of the, items 1n llst A was about 40

- * [l T

percent, as compared to.abott 60 gercentwfor lidt AD ltems, .

which were ea511y labelable. The use of a v;sual code is most

¥

Iapparent, however, from the’serlal p031tlon data, especlally

Y - . '

those from the flrst tr1a1 (Flg 3), where any attempts to-:
attach labels to the items of list A should be at an absolute
minimum. It can be seen from.Flg. 3 that performance on list

. A was in general just as good for the - two labelahre-lists' T
when the data for the.first two.or threehseﬁial positipns are
considered * It is difflcult toiseE‘how these'results can be ..
cco ion of a memory'system

] tu . -

accounted for w1thout the postu

v -

whlch ‘can encode materlal
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basisxof a "dual codind"”tﬁecry cf nemory by‘Paifio (1971).
In eummary, then, this study prOV1ded ev1dence for --
the presence of a visual code for retentlon of v1sua1 sequential

lnformatlon 1ndependent of a verbal-code, which 1s-acqu1red

-

with the development of speech The presence of the verbal

o

[y

code was more apparEnt for Grade III than for Grade I Ss, but
.did not increase between Grade III and Grade V, whereas
‘changes in the visual ‘codé ﬁere»less pronounced across all
three gradelleyels: The'results sdgbest that both forms.of

. encoding must be taken into account in'deﬁelopmental studies

‘using pictorial material." : .. B

a
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Appendix B
. .o .* Takle 1 - , .
o _ | ] S -

= =t ] -

L

el oo R L U
‘A. .Analysis of variance summary table for serial order recognition

| souree Sum of Squares d.ff. Mean Square ___F
' " : / . . ¥ ‘
A (Grade)  :' 1487.1 ' 2, 743,55 29,15
| B tconaition) ‘.1273.23 2 586, 62 - 23,00 *+ [
. " '9 ) : ,‘ " . , -.- d-_ ) ' . ! .
laxs .- 59.97 3 14.99 <1
within Cell  4361.5 . 171 - 25,51 ° . ’
. . ' :'—-'g . L . - ,
Total  : 708l.8 179 ,
M . .t - P I
a ’ . . S 1
. > . paﬁ.Ol

D 4 o | ’
' /

- B. Analysis of=varian9e for simple main effects

- X - . ! - .

Source . Sum. of Squares, d.f. .Mean Square' F '
Simple effects cf B : ‘ . ‘ (

- i - e ’

Conditions for Grade I 214.93 2 107.47  4.21*

Conditions ;for Grade TII. - 645.23 - 2 - 322,62 12.65%1

Conditions for Grade V - 373,03  , 3 186.52 7.31{T

Simple effects of A

| Grades for list ap | ss5.63 /.2 ..342,82° 13.44*4

. Grades for list AS | 464.53 -2 232,27  9.11%4
* 1 Grades for list A - . - 336.9 2 _ 184.95 7.25+4
| within ce11 4361.5 ° ° 171 - 25.51
. %p £ .05 .
‘ N T 2L
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1 - ) Table 4 . ‘ i . - ’ !

r ’ .
. . i
s - . . "
. 1

A, Aﬁalysis of variance summary table for order-free:redbgnitia{

!

™ éoufce‘ Sum of Squares . d.f. Mean .Square F-
‘la (Gradey - 227:14 2 113.57 16.46*%
. . . . ) LA )
B (Condition)-  193.67 2° .. 96.84  14.,04%*.
E/ o n I T : B . )
Ax B . 29.83 0 T 4 . 7.46 1,08
Within Cell -  1180.35 171 6.90
Total '1630.99 179 - -
**p<. 01

'B. Analysis of variance for simple main effects

L

L_source ‘ Sum of Sguares d.f. "Mean Square by
, — = I :
Simple effects of B
[Conditions for Grade I 67.23 2 33.62" 4.87%%
Conditions. for Grade III 122.23 2 . §1.12 8.85%+|
Tonditions for GradeV . 34502 2 17J01 .. 2.464
imple effects 6f A
-Erades for List AD 69:03€“ 2 34,52 5.00%*
‘brades for List As 119.23 2 - 59.62  B.64%*
srades for List A ° . 68.7. 2 34.35 4,98+
Within Cell - 1180.35 . 171+  -6.90 -
HRpeLOL N 2
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| :.i Appendix B - ’
‘ Table 6
‘ [} . \',
s . Scheffe comparisons among the mdans for each grade level
" in each list condition (order-free recognition)
o | I ’ ’
., | Condition ' Comparison " F
.v—‘ T - " :
_ AD Grade I, III . 9.06*
R - *  Grade III, V 10,36 '
N : o
Grade V, I - ——— .5.51
as Grade I, IIT 3.71
Grade III,'V 4.96
" b . ) " ‘n -
' Grade V; I. 17,258
A Grade T, IIT 4.70
, Grade III, V 0,81
Grade v, I 9.43%*
_ #p<,05 g '
. - #%p<, 01
!
_" r
[ - - . .".
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 Table & -

' Scheffe comparisons among the means - for each grade level

'in. each list condition (order-free recognition)

Condition o Comparison F
. ,® . - - *
ép . - Gra@e I, 111 & 9.06
) Grade III, V | L0436
’ . ——Grade vV, I = © 5,51
‘a8 . . Grade-'I, TII . 3.71
" Grade III, V . - 4.96
' Grade V, I ‘ , 17.25%% -,
AT ' 'Grade I, III . 4,70
Grade ITI, V , 0.81
Grade V, I T 940w
*p<. 05 -
*hp<, 01
2y .
. j,



















