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To assess the impgrtance of visual attributes relative to acoustic and Y
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semantic attributes in children's encoding, a 64~item recognition test Was adminise

915%1e objects accompanied by aural lnbela. By manipulating the picture label,

and referent in various combinations, distractor items were formed to gauge the

'

relative dominance of the visual, acoustic, and aemnntic attributes, False recog-

[} L

nition data suggest the importance of ‘the acouptic attribute for younger subjeots y
J

but not older ones, the yisual attribute gor bqth nges, and\the semantic attribute ’

Y
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Any full account of childrenfs learning must confront.the°questions‘of,yhat-

ffeatures of a stimulus input are most prominent, in a child's encoding and whether

these features change with age, Impetus for investigation of these issues was’
- . .

suppliedmby Underwood's (1969) conception of memory as a grouping of attributes
(such as temporal -frequency, and verbal associative attributes) and his suggestion
that the particular attribute or attributes dominant in memory may shift with

development. .

% Previous research on developmental trends in attribute dominance has focused

-

on the roles of acoustic and semantic attributes and has generally shqwn Ehat while

A

the acoustic attribute plays a largexrole in the encoding of young children, its . .;Vi
B L9 X . .

importance'diminishes with agefas‘varipus semantic componenfs become more prominent,

-

Using a false recognition paradigm, Bach and Underwood (1970) found that second-
,graders are more likely to judge as "old" a word that ‘sounds like one they have
;.seen before (acoustic distractor) th;n one that is a verbal associate of the old
word (associative distractor), Sixth-graders, on the other hand> make more false

\ recognition responges to verbal associates.of old words than to acoustic distractors.
Similarly, Ghatala (l970),iusing the same.paradigm to test the‘ ffects of acoustic,

associative and conceptual (category superordinate) ‘distractorg with second-

fourth—, and sixth-graders, found that the importance of acousgtic attributes

tance did not increase with age. Felzen and Anisfeld (1970 administered a

~ ] ! 1]

- i

-potency with age, Using a free recall paradigm, Hasher and Clifton (1974) found that\
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second~graders recalled more of Ehe_ﬁords that could be clustered a¢cording to
acoustic similarity than of those that could beQClustered according .to semantic

similarity. In contrast, sixth«graders recalled more of the semantically cluster-

able words. .

- . . . . N

Despite the relative consistency of outcomes indicating.an age~related

increase in the importance of semantic features relative to acoustic ones, the
- ) . - ‘ ‘
understanding of developmental changes in encoding patterns that ican bé generated

« -~ |

. ) : !
from the evidence is limited since the relevant reseaxch has dealt only with verbal

-

- materials and has not assessed\thesdevelopmental course of the impofténce of

i

. . .
visual-imaginal attributes in children's encoding. This gap is emphasized by the
importance attached to visual features and imagery in theories such as those of

Bruner (1964) and Paivio (1971). . \

Bruner's hypothesis of developmental shifts from enactive (motor) to ikonic .

(visual) and finally symbolic (verbal) represeﬁtation has developmental implicad

L3

tions concerning the relative ?mportande of v%sual—imaginal attributes compared

to seméntic bnes: If igdeed‘a major shift occurs around tﬁe age of 7 from primary
dependqnée.on visual representation to reliance gn symbolig répresentation, one
would éipeétivisual atFributes‘to dominﬂﬁe in encqding during the early elementary
. school years and the semanticfathibutes to dominate in the later yeéts., In

% ’ - -
coritrast, Paivio's emphasis on the continuing importance of imagery in memory

leads to the prediction that visual attributes will have significant effects

thrbughout development. Thus,'an'appréisai of the relative importance of visual

'

. : I .
framework, promised not:only to fill an obvious gap in empirical information

features, conducféd by means of methods associated with an attribute dominance ./ .

but to test the ﬁtilfty of theoretical positions as well. ’Such an .assessment

£l

was the major goal of the present study.

¢

Testing the relatiVelimportance of the visual attribute requires the use of

pictorial as well as verbal materials, and verbal-pictorial materials can quite

v
)
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éasily be fitted into the false recognition paradigm used in most previous {

developmental attribute dominance studies. Moreover, employing a combination

of piqtotial and verbal materials allaws 'for the separate manipulation of visual,

acoustic, and semantic input, m{E}ng possible the formation of distractors which

are the same as the target with respect to one attribute but quite different with

regard to the other two. This‘procedure re60ves the problem of interpretation
presented by previous studies where distractors were similar, rather than’idenﬁiéal;
to the tazget with respect to the relevant attribute anﬁ hence could be rejeeted

by a subj6q£.either bécause he had not encoded the relevant attribute ox becapse

he had encoded and retained it pérfeCtly. The?prOCedureyalso ameliorates the

. ! ‘
problep of equating various types of distractors with regard to their %}milarity
b f
- N

to the\original word. f ‘ .
METHOD e

Subjects

A total of 72 subjects, 36 each from the first and sixth grades, were tssted.

At the time of testing, the mean age of the first-graders was 6 years, 11 months,

-

with a range from 5-years,>$ months ta 8 years. Sixth-graders ;;ﬁged in age from
11 years, 5 months to 13 years, 6 months with a mean age of 12 years. The subjects

were drawn from a public elementary Qchool in a high-SES, predominantly white,

L)

]
suburban area. ' > ) .

B ‘ .. ‘ |
Sampling was random, except with regard to sex. The sixth-grade sample was

. .

chosen to include 18 boys and 18 girls. Equal numberstof boys and girls were not

avallable for the first-grade sample; that sample contained 12.boys and 24 girls

’ [ ‘ . «

with a' 1:2 ratio of prs,go girls in each ékperimentél condition,
Procedure . S : “ .

The recognition test was individually admémistered to each subject. Initially,
. ' LY ’
the subject was informed that he would be seeing slides of various objects and
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" hearing theiy hames. He was instructed to watch

er the items.

-~

The 70fitem study list was then administerqd s% a rate of 2. seconds pe

-

repetitipns of those he had already begn shéwn. If an item consisted of a pi:ture

givgn feedback toncerning the correctness ofohis responses. If the Subject/mads

f the distractor practice items, the experimenter explained to

énd

such instances the proper response was "new." The ¢ime inter-

. . | .
val between the termination of the study list and the beginning of the 7Lst trial
, , , ] ]
depended upon the subject's performance on the ‘practice items, but averaéed around
J

'

1"'1/2 minuteS. . " . , " \ l' nq/

After the subject completed the pradtice items and indicated tha? he under-
stood the procedure and instructions, he was told that he would be askﬁd to respond
to the rest of the test items without feedback. ' The subject was instructed to
respond\to every 1tem, even if unsure of his answer.' The test list %ss administercd
with a Qfsecond interlten intsrval. Each slide was shown for 2 secg;ds, followedc

\

\ ) M ’ - . .
by a 2-second period during which the screen was blank and the subject gave his

recognition response. The subject's oral responses were recodded by the experimenter.

.

Q - . ‘ (3

:
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MatériaISj

i . . ’ . .
- Stimulus materials were linedrawings of common objects on 35 mm transparencies

accompanied by orally presented vetbal labels. The study list contained 6 initial

®

practice items and 64 regular items, compriéing 24 target, 12 control, and 28 filler

\ . .
items. Like’the study list, the test list was4J/0 items long, consisting of 12

.

repeated target items, 12 distractor|items (one for each of the unrepeated targets),

12 control items repeated from the s udy list, 12 new control items, 16 fillers'
: : LT
(half of which were repetitions from|the study list), and 6 initial practice itéms. -

Thelqomposition of the téstilist provided for a'50:50-rétio of old to new items.

o

Thus, half of the target items| on.a given study list reappeared at test. The

repeated targets were exact repetitions of critical items on the study list. Those

1]

targets not repeated on the test list were replaced by distractor items. The
. . N . .

r

distractor items were related to the original target items in one of three ways::-

Acousti® distractors were ltems with labela'iﬁgt were homéphonous with one of the

°

target items. Visual distractors tonsisted of a picture identical to that used for
5 o . - “ N .

~one of the targets with a new labdl that gave it a éompletely different ‘referent.

A semantic distractor was composed of a label synonymous with that of a target

0y

<

pFesented'with a new linedrawing Semantic distractors were drawn to be as visually

o

j . A
dissimilar as possible to the-semantic targets. Examples of target-distractor,

pairs of the three types are shown in Figure 1. Table 1 displays a list of all phe'

Q

target—distractor pairs.

/ - ] . Insert Figure 1 ' - : A

—— A

- Insert Tabie 1

ku - - _‘\\ "

It should be noted that across the three tgpes of targq;—distréétor rela-

\

' ;ionships there is a systematic variation of the §doustic, visual, and semantic

attributes. For;écoustic pairs, the aural 1n§ut is the same for the target and

©
x

L}
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the distractor but the linedrawings (visual'input) and referents (semantic content)
differ{ For visual pairs, the 1inedrawings are identical but the labels (acoustic
1nput) and referents differ. The surface input in both modes'(acoustic and visual)
.differs within semantic pairs but the underiyingﬂmeaning, the referent’class, is
the same. ’

A new item, unrelated to. any of the target items and designated as a new

control item, appeared'either before or after each distractor item on thevrecogni—

tion test. For each distractor®type, half of .the control items appeared immediately

4

~before distractors ‘and half immediately after.

Another set of items served as controls for the target items which were re-
- <

.

peated on the test 1list. A control item repeated from the study list and.unrelatede

to any of the target.items, appeared immediateiy before or after each repeated
. T ) : . ’ 3

target on the test list.

‘

'

;Finally, a number of items were used simply to fill out the study and test

lists. Twenty-eight fillers appeared on the study list; 8 of these and 8 new

<

fillers were included in the test list. fhe only difference between "filler" and

"conttol" items was that the list position and word frequency count of control

’

items was equated with that of’target repetitions and distractors so that responses

to the control items could'prOVide an adequate baseline from which to measure '
@ ) 1y "

experimental effects.

Six practice items appeared at the beginning of both the study .and test.
“ |

1istsf IncludedAamong thevpractice\test items was a d?stractor item of each type
formed from one of the practice study items. ‘

Word frequéncy-was controlled across critical item types and for control
-h items. The mean frequency count (Carroll, Davies, & Richman, 1971) was 203 for

the acoustic target 1tems, 202 for the visual items, and 202 or 203 for the

semantic items on a given study 1ist. Mean word frequency was 202 for both new
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and repeated control items, . )

-

The d%stributiop of the three critical item types with&n the study list 'i , .éf
was controlled so that the same average presentation pgsitioniwas maintained %or '
each type.  The nﬁmber of items intervening.bétwéenifhe appearance of.a.tafget“
.- item on the study list and the appearance of.i;s repetitidn_&raqhe correspondiﬁg,

distractor on the test list (and likewise between the appearance of & control
* ’ [} : ' )

-

NI : ..
item on the study list and its repetition.at test) was alsé controlled.® A(hean y

-
-~

interval of,76-3téms with a range from 68 to 82 was maintained for the three
critical item types and for repeated controls. Finally, twelve study-test lists

: o \ . v
were formed to balance list position and item effects across factofs of interest.

Design . ' % . SR
In the analysis design, grade and sex served as the principal betwéeh—, .

subjects factbré. The factor bf'list was included only for consistency with the -

¢
v

~procedure of subject assignment. Because of’thé différent sex distributions at
the two grade levels, sex was xreateg.as being nested within grade.
The within—subjects factor was criticél item type.(acouStic, visual; or

semantic). False recognitions to distractor items of each type were taken as a *
measure of the potency of the relevant attribute. .A subject's incorrect judgment
of an acoustic distractor as "old" was interpreted as an indication that the S
acoustic‘attributé,(on which the ta£get_aﬁd'distract6r were identical, was

. sufficientiy dominant in the subject's memory to Erigger a recdgnitioﬁ response on

~

an item that differed from the original in its visual and semantic properties. -
o ‘ ) ‘ K \

A false recogﬁition response to a visual distractor would indicatevtﬂat'the visual

attribute was of sufficient weight to override any conflicting information about
- R .

. the’ acoustic and semantic attributes (on which the distractor differed from the .

3

target). Similarly,false'alarms for semantic distractors_were.interpreted as

evidenée that the meaning of an iteW is encoded and remembered to such an extent -

. [N

Q ‘. ‘ : ' ' | 9
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thag it is difficult for the subject to distriminate between old items and items

-

identical to them in meaning even when the surface features vary.

. ‘ RESULTS ’ ' S

2

The principal resclts; as measured by proportionch,possible errors committed

fcﬁieach item type, are displayed in Table 2. All statistical,qests were performed -

K
[

s ' . ) ) .
at o = .05, : : R

- aw

Insert Table 2 - . ' ’ '

- - ——— e et e oy e

’

The results of major theoretical intereJt are the false‘recognition‘rates
for the three critical item typesl. It was decided to assess whether each indivi-

dua dlstractor»type was a s1gnificant factor in- the~subJect s e&coding as well as

. A

to compare the three distractor types to obtain a pattern of attribute dominance.
» /o

Therefore the results for the.distracton.types were evaluated in two ways: (1) by~‘f

testing the differences beﬁween the number of false recognitions ‘made for each |

:

distractor type and the number made for new control items to ascertain whethere
. . M t

- _ ' ? s :
each distractor type was more alluring than were unrelated new items, and (2) by

-

making a set of pairwise comparisons of the number of false recognitions for the

three distractor types. Thus‘six variaiies were.created by testimg each of the
three distractor types against the baseline established for new control items and
by mak}ng the three possible pairwiSe‘comparisons of distractor types. |
Looking first at the. differences between~fa1se recognition rates for each
d1stractor type and the mean false recognition rate for new cont;cl items, a11

three disqractor types produced signlflcant false alarm levels, Fs (1, 24) =

.7.36, 75 24, and 52.83, for acoustic, visual, and semantic d1stractors, respectlve—

'

ly. There were no grade effects for acoustic, visual,.or 'semantic distractors,

/

°

all E§'< 2.35. However, within the first;grade sampfe there were sex differences
in the potency of the visual aqd-semantic distractor effects, with first-grade

girls making more false recognition responses to visual, F (1 24) = 6.03, and

10 ’ .
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séhantic;AE.(l,ZA)-f 7.79,-distradtor‘items than.gid‘fifst—grade boys. e ,
Since there were sex effects, the pattern of attribute dominance was assessed f

» .

" 5 . ! a

. B . 1 . e

separately for.ggch sex within a grade level. The results of this.analysis indicated
. , . A I3 A . ] ‘ ¥ -

that for first-grade bo¥s,, the acoustic and visual -distractors produced significant

°

false - al?rm rates, Fs (i;24)-i 6.40 and 6.35, while the semantic distractdrs did

not, F (1,24) = 3.00. Pairwise comparisons revealed that the visual and acoustic

false/reéognition rates did not differ from each otﬁerg F< 1. ,ft appéars, then,
A & . . .
that for‘first—grade boys,céﬁb acbuétic and visual attributes are important whilé g
the'ﬁnderlying mg;ning of stimu}us materials;pléys a léséer-roie in<iec0gnitibh .
decisions; g | ) - -
. ! ) [
. ~Ip contrast, for firstégrade\firls all three a;tfibuteé play a.:ole.in‘ -

-3

recognition memory. The semantic factor wés significant, F (1’24)~$ 60.17, as ~-
were the acoustic and visﬁal facto?é, Egn(l,ZA) % %.20 and 65.92. The»visual and
»seman;iclgffects did not differ erm each ofhef, F < 1, but‘each was gréEte; thaﬁ
thé acoustic efqut, Fs (i,24) 5125.08 and 10.87. The size of this difference
varied'signifiéantly across the ;Velve 1ists, but inspection of the difference

( ". - ..
for each list r led no consistent ﬁtem,or~item position fattors that could

o

explain the list effect.

Y

While the pattern of results differed between the sexes for first—graderé,q
a common. pattern was found féf both sexes in the sixth grade. AAmbhg\these,olde;n'

X . :‘ N 4
subjects; the visual and semantic effecfs were significant, Fs (1,24) = 15.11 and
- 14.22 for boys, and Fs (1,24) = 10.25 And 4.50 for girls, while tﬁe’acou§tic o

distractoz/gfieetvwas not, Fs < 1.67,/ For both sexes the semantic distractor

\

[

effect éid not differ from the visual, Fs < 1.50. 1In aummarfx whereas the acoustic

: N
attribute figures in tne performance of first-graders, it plays sno significant role

among sixth-graders, for whom the semantic and visual attributes have equal ,
. . . . . @
importance. ' '
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One'might rgue that the .false recoghition results. for the variols types of 4

~ =
distractors revgal less about the importance of the corresponding attributes in

encoding than about the.differential ease with which the original targets are

_encoded and remembered. Subjects might make more false alarms to distractor items

were more di ult ghan, other study items to encode and remember. "If this hypo-

thesis were valid, one would expect to find a higher ""miss" rate ‘for repeated
. N . W |

- R .. ’ - . - B &
target items’than for'repeated controls. This Yhs hot™~the case, Where miss
. i,

. rates for repeated targets did vary from that for controlsé the difference Was -

4

in favor of the controls, indicating that the target ibems were, 1f “anything,

easier than,the control items to-encode and remember. Likewise, if differential

.

difficulty in encoding the three target typesfwas responsible for the subsequent

differences in false recognitions to the corresponding distractor types, one .would

: %
expect to find differences in miss rates for the three target types. Again, the

»

data do not support such an alternative hyppthesis. Pairwise comparisons of the

1]
¥ . 4 .

miss rates for the three target types ylelded no sigmificant differences, all’

B

T - n ) ‘ -
. Several measures of overall performance were made. Total number of errors

. X . b .
varied with grade, F'(1,24) = 7.25, with sixth-graders making fewer errors. This

. T

grade effect in total errors can be attributed to a differencefzr miss rates,
» \ ’

F (1,24) = 6.13, rathe; than false. recognition rates, F.<1.

a S . - DISCUSSION \\ - :
Previous developmental studies.of attrabute dominahce (Bach & Underwood
“ - 0

1970; Felzen & Anisfeld, 1970; Ghatala, 1970; Hasherb&»Clifton, 1974) have

v " ’ LS

generally shown the acoustic attyibute to be more potent than the semantic for

. .
young subjects, with the semantic attribute dominanm-fbr older subjects. The éﬁ%

: . )
o £

©

v‘findings of thé?present study are consistent with these previous results with.

. ,,.‘ - ’s "
S 12 I

’ D

e

K’
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‘the exception of the data from the first-grade girls, who shé&ed the more "mature'
pattern of\attrfbdte dominance with the semantic attribute stronger than the
acoﬁstic. In the early elementary schooi years, girls often appear Lo develop .
g? cognitivelybmore rapidly than boys, éspeéially in are;s of vé;pal skill (Maccoby,
\ISEB), While the sex difference itéelf is therefore not too s;rpfising, the - . i
) difference in performance between the first-grade girls iﬁ this study and children
v f one and two years older tested in prévious studies still requires explanationﬁ e
Since the use of pictorial materials in addition.to verbal labels was the majorf’ )
innovation of the present investigation, it'wouldlseem reasonable ;o.consider this
factor as a possible cause of the mature encoding pattern of the firsE:érade
girls. Perhaps pictures in some way encourage semanfic encoding and thus lead
children to employ a dévelopmentally‘qdvanced encodinglpétt;rn at an agé several
yeafs younger thaﬁ that at which the same encoding patleyn appears fo’purgly verbal
yaterials. Although consistent with the results éf pi&ture~word comnﬁr}éons inx
otﬁer taéks (Bird & Bennett, 1974; Calhcun, 1é74), in which pic;urea produdcd‘ . N
superior leaﬁhiﬁg for children, this hypothesis requires direct empirical verifica-
tion in a pé;adigm 1ik; the present one.
N A‘second major finding.of the sﬁhdy was the imﬁortancelof the visual

P

. A . , . . .
attrinte at both ages tested. There was no indication from the data that with

- age ti

: visudl attribute was becoming less important relative to the semantic; the

two w4fé$b£@éq3al importanée for the sixth-graders. While consistent with Paivio's
positéon, this finding contrasts with theikind of prediction one would make from

Bruner's theory, which asserts that symbolic representatiom supercedes visual at
. J N

¥

' abo7@.age 7. : / "‘\
! Another interesting finding was the overall effectiveness of

/

distractors. These results are inconsistent with the vAew-t?at-learning is based

€

the semantic.

"p

primar{ly on the formal, surface properties of stihuli, While the acoustic and

2 visual distractors were both physically identical to their targets on one
o . . , ‘ ' ’ /
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‘modality dimension, the semantic distractors were physically different along both
dimensions. If'encoding were baaed only'upon the physical stimulus features; these
sehantic.distractors would have been no more alluring than unrelated controi items;
HoweVerf the semantic distractora were quite effect}ve, attaining significance for
all groups except the first-grade boys (for whom they approached .significance, < .10).
| It has often been suggested that a gevelopmental shift occurs between the agesy*
of 5 and’ 7 from learning based on external, physical quaiities of stimuli to learn-
ing based upon '"deeper" encodings'or mediating representatigns (Kendler & Kendier,
1967{ .White, 1965). The resplta of the present study are not. incomsistent with
the hypotnesis in demonstrating*the presence of a-significantAamount of senantic
encoding by the.first grade. ‘
However, the hypothesis predicts not only the onset of semantic encoding but
a weakening of the importance of surface features as determinants of 1earning as
well While the resultb for acoustic distractora (which were effective for younger

»

children but not older onee) are consistent with this portion .of the hypothesis,

.
T m e, . q

Lhe vioual diatracﬁor rcoults are not. The hypothesis thus appears tenable for, one

<

,  set of surface features (i.e., acoustic) but not for visual Surfacegigatures of a

pictorialhcharacter, which appear to have a strong influence throughout childhood.

y .
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False Alarms:
Acoustic Distractofs
Visual bistractors

Semantic Distractors

t e

New Controls “.

»

PR Other Fillers
) .&otal Eglse Alarms
Misses

" Acoustie Targets

4 a -
N

Visual Targets ;

Semantic Targets
- o

. 01d Controls

r

Othe;'Fillers

TotallMisses

Total Errors

~

»

First'brade

Sixth Grade‘ Combined
Boys Girls Total Boys... Girls Total )
.25 .16 .19 19 .15 .17 .18
.27 .46 .40 .36 .32 .34 .37
.21 .43 .35 .35 .25 .30 .33
11 .08 .09 13 .12 .13 .11
11 .07 .09 .05 .04 .05 »;- .07
16 .18 .17 18 .14 .16 BT
toe . & -
42 .35 .37 25 2% 2% 31
.38 .33 .35 .35 .18 .27 L e
.35 .31 .33 136 .32 34e_- ") .33
48 43 .44 .33..28 .31 . .38
47 .38 .41 .35 .42 .39 ¢ ] .40
44 .38 .40 .33 30 32 .36
.30 .28 .29 25 .22 .24 .27
.

14

Table 2: Mean Proportion of Possible Errors Committed, by Item Type, Grade, and Sex'
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’ . * Figure 1 - Examples of target-distractor pairs.
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