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In order to provide an estisate of" oncoding vithin
the. active mode and a cosparisoa betveen three modes cf
tqp:oaontation {enactive, imagery, and wverbal), 36 second grade
childres froa the high socioceconosic cchseaity cf Beverly fills,

., ‘Califoraia, were preseated with object pairs wader one cf three
-;eoaattionn (haptic-object ver 1susl-chject versus asral-label).

Thé pairs were preseated for ev recogaition resgonse, amd it was
found that the childrea responded better to vissal-chject than to ,
haptic-qbject and aural-labél preseatstics. Ia a second experiaent,”
S4 kiadergardea childrea were presented siagle cbjects in the
aptic-cbject node of study, in order to sssess retrieval fros the

B onactiso<-q¢o 0ld73ew rgcogaition testing was condected for objects

“presentsd in one-of -thrse modes. The pattera of test sode perforsance
siggested that each of 'the incongruent test copditions produced a
decresent in perfo e relative to the coagruent test acde;

__however, reliabdle toroncos between the test modes were not -

detected. The patt of perforsance suggests that visual imagery is
‘a sdrfe hospitable flode for the storage df ccicrete inforsation thaa
either the enactive oxr verbal, while the sisilarity of perfcrsance in
the secoad experisent suggests that sukjects vere reasonably
efficient at accessing 1n£ozlation stored vithin tie enactive acde.
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_ment rather than replace the preceeding mode, different modes can be expected

Children's Recognition Memory: - S

An" Analysis of Haptic, Visual and
~~Yertal Presentation Effecis

 TBeryl R. Davis and Danfel W. Kee
University of-Southern California

- -
~

Researéh in children's memory suggests that both \;erbal and ﬂn;gery
modes of representatlon can urideriie the efficient relational encodlng of
cancrete- stimuli (Pressley, 1977; Reese, 1977) F.ncodlng within the dif- -
ferent modes can be affected by the mode of stimulus presentation, such -that
the.yerbal presentatlon of object labels elicits pnnarlly verbal representa-
tional encoding, while the visual presentation of object pictures elicits
primarily magery representatloual encoding (cf., Kee, 1976). Re’s’earch indi-
cates that pictures result in higher levels of palred-associage perfomance
than words (Rohwer, Kee & Guy, 1975), suggesting that the imacery mode of .
representatwn is superior to verbal for the encoding of concrete stimuli.

~1n’ addltion to the verbal and visual-imagery modes of representation, o
thlrd enactlve made has been suggested by Bruner (1967) whereby the child can
cogni tively represent objects by means of actions pérformed upon them. Accord-
1nq to Bruner, the enectlve mode is the first mode of representatwn available\
to_the child. Subsequently, the 1magery and verbal modes of representation

emerge. thleveach succeeding mode of representat‘ion is posited to supple- .

to predominate at various stages of development.

Research concerning encoding within the enactive mode has been minimal,

but suggestive. For example, In:ln (1971) demonstrated that paired-associate
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_performance is enhanceﬁ' when childret gre allowed to handle and "Took at to-be;

remembered (TBR) toy-objects relative to merely looking at then side-by-side.
Wolff (e.g., Holff & Levin, 1972; Wolff, Levin, & ..ongobardi, 1972) has

' denonstrated 1wmveﬁent in paired-associate Iearning uhen children are given"
. an oppoitunity to act out an interaction nith toy objects under an interactive

imagery instruction condition relative to a condition in which the children
are only given the -instructional prompt. A linitation in-these studies and
others (e.g. i:msini, 1969) is that the effects of. haptic manipulation of.
the"objects has not been pure, thereby beclouding-the-rote-of enactive Tepre-'
sentation in children's memory. For example, in the:study‘by Ipvin sdi:jects '

I3

who handled the toy objects also saw the objects side-by-side. In the studies

by Wolff, subjects 'were given a-brief look at the TER toy objects prior to

“manipulating them behind a screen. . < f

o Eiperinentl

Experiment 1 wa%p_erforled to p‘pvide an estimate of encoding uithin the
enactive node and to provide a comparison between the three mdes of represen-
tation posited by Bruner: enactive, imagery (ikonic) ‘and Verbal. Encoding
within the different modes was. manipulated by varying the mode of stimulus
preséntation: haptic-object vs. visuaT-object vs. aural-label. A paired-
associate task utflizing a study-test recognition prdcedure was used. The
study trial consists of presenting the. TBR stimuli to the subjects,- while the

test trial comsists of presenting both old items (i .e., pairs presented on

A4

the study trial) a¥ong with new items (i.e., repaired ftems) to subjects for

an old/new recognition jrespanse. An important feature of this procedure 1is

that the stimlus presentation 1s identical at study and test, theréby facil-

. {tating a relatively pure estimate of the influence of presentation mode on
the storage of to-be-ren'eubered stimli.‘
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' _jgcts and Design. Thirty-six seeond grade children’ with a mean age N

of 7.85 years (SD 14.31. range 7.25 to 8.83) fron the Mgh socioecononic
status comnitx ofBeverly Hills, Califomia participatei! 4n the experiment.

: _The chﬂdren were randomly assigned to one of the three presentation condi-

tions: haptic-object vs. visgal-object vs. aural-ldel. ., »
Materia's and Procedures. _A twenty-pair 1ist of commgn to oi)jects was

. assembled for use on the study trial. A1l toys were small (between

two and four fnches) for the children to hold: comfortably fn one hand, yet
large emugh for then to 1dent1fy by touch alone. PYlot teSting with the

_objects tndicated that all were highly ‘identifhble by sight, touch and * _

name.with children as young as preschool (e.g., balloon, car, shovel) Itéu ‘
labels were selected by pilot testing with preschool children, utilizing
those. labels most commonly used by the children. For the test trial this

11st was altered so that hal f of the pairs were old (i . pairs were 1dent1- :
cal nith the study trial), whﬂe half of the pairs were new'(i.e., repaired)
Two different test 1ists were used in order to counterbalance old and new

pairs such that old pairs in dne 14st would be new (1.e.. mpaired) 1tems 1n .
the other 1ist. s LI

!
2

~ Aural-label presentation cons isted of the experimenter naming the TBR
toy objects for the child (es. balloon-shovel) Each pair wgs named three
times for each child to correspond with the length of time the children

would observe the '1tems 4n the visual-object condition and handle the {items

in the 'hapﬂc-object condition. In the visual-object condition the subjects

were shown the actual toy objects. The experimenter first pregented one
1m'-1ned,1ately followed by the setond,.then held the items side-by-side
for the duration of the interval. Finally, for'the ha;zic-object presentation

o -
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-seated, at a table across from the feuale experimenter Tﬁe’ subject was told )

" subjects blindly handled each of the objécts’ in the pair. Objects were
handed to the:chi‘ldren ih " the- -same order ‘In chh they were named, again

-
e .

to cori'espdnd with the aural- label and vi sual-object presentation condi tions.

A cardboard box was ‘used ‘ln \dlich two holes had been cut out through which -

subjects could insert their ﬁan‘dr A _cloth curtain covered the openi ngs to

prevent subjects from seeing the toys. The back of the boxnas open allouing :
experinenter to place the toys in subjects" hands. At no tine (did the subo o

jécts see ‘the objects ' ' E
. \‘_\ -

<

\Subjects were tested individually ‘in a quiet room. Each subject was .

.that (s)he was going to play a memory gane in which_(s)he would handle, see, ° {
or be told a names of pairs of toy objects. Subjects were presented uith .

the TBR toy- objects at a 10 second vate on the study trial. Pilot testing .
had indicated that lo’seconds uas 's;?fficient tiue for the subject to correctly
identify two objects in the haptic-object mode. Approximately 60 seconds
after the coup1etion of this trial a single recognition test trial was admin-

_ istered. Tﬁis test consisted of the presentation of old and ngw pairs in_a
_random order for an old/neu recoqnition response. The test mode was identi-
cal to the study lnode and presentation of TBR objects was pure. Because the
:test tFial was subject paced, a record was kept of the amount of ‘time each
» subject requi red to cowlete the test phase. T ’ -

}

Results e F '

The dependent variable selected for analysis was a corre'cted‘recognition

score (hits minus.false alarms). A hit was deffned in the scoring procedure

as ‘the subject saying "old" to an old pair, while a false alarm was defined

as a subject saying "old” to a repaired item.° Table 1' presents the’means

s S Insert Table 1 about: here -
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for the experimental conditions. An Malysis of variance was perfomed and

- | indicated a ‘significant main effect for preseotat'lon mode, F (2, 33) = 6.41, :‘
p< .01, Pair-wise coq)arisons were nade by the Scheffe method and revealed
_ that the visual -obJect condition was' associated with a mg\er level of per-
formance than bpth the haptic-object and avral- 1abel conditions (r<.. 05)\
which did not d%ffer frw each other (p> .05). Thisfoutcoﬂ.\suggests .

-t_5---theﬂsmwuml code is more effective than both the

_/\4

- DS

. verbal and enacti/for the storage of concrete stimli ..Since modal age |
- -
+ of the chﬂdren in this study falls roughly within the range of Bruner s | “"j .
7
ikonic stage, these findings are in concordance with his theory No longer\ ’

relying on a predowinantly haptic modé of internal representation. the

:: \ chiléren appear to be utﬂizing a more developnentally advanc’ed method of S
) ' internal imagery that enables them to create an 1nage aithout haptic manipu- |
. lation althoughothey are still not adept at u*ﬂizing labels to represent - )
- a .. object names. 2 -
g ‘ It will be recalled that the auoon_t of time required by'each subject -

to complete the self-paced test cycle was retorded. An analysis of the
pattern of test time 1nd1cated a significant llaln effect for conditions. co
F (2. 33) = 42, 85 p< .01. Scheffé comarisons indicated that subjects

LCN

required sigmficantly less time to complete the test cycle under aural- .
label presentation (M = 167, 42 sec. ) than visual-ooject presentation (H =
239, 83 sec.), which in turn required less time than haptic-obJect presenta-

» ® [ 4

tion‘(H = 345.Q8 sec. }s p< .05, This pagtern of test time performance,

honever, may be an artifact of the manner 4n which 1 test stimul{ Was pre-.
sented in: the different modes. That is, in _the aural-Jabel mode experinenter . /
4
read the ’Iabels to the subject which required considerably ]ess /time than

selectinq the pairs of. items from ‘their storage compartments and presenting:




. thes for yiewing tn the visual'ol’pject condition or presenting them to the
' subject for haptic identification in the haptic-object mode.

[ ’ L }

L Experikent® Yoo .

:f, ' The second experi-ent wad conducted to assess retriéval from the enact.ive

i{ o / mgde. In the study, all of the parﬁcwat‘ing subjects studied the TBR 1te-s B .
ke under haptic-object presentation. At test, the mde of presentation was

% : unipulated haptir.-object vs. visual- —ob.lect vs. aural -label "If haptic-
i object presentation at study-elicits pri-a 1y enactive encoding of the TBR

items, the congruent test conditibn (1.e. haptic-object) should be assonated

with the Mghest level of perfor-ance, while each,of the incongruent test
| conditions (i.e. with study) should produce a perfomnce decrement (cf
E .. Tulving and Thomson, 1971). - ’*~.,

. ~ Beihod -
i Sub,]ects and Design.- Preliminary testing 1ndi‘ ated that\ floor effects
) ~ Wwould have been observed 1n the 'lncongruent test con§itions 1f\the paired-

-associate procedure were used.” Thus, in the second
changed so that subjects were required to remesber onlly individua) objects |
as opposed to object palrs Altbougn it would have preferabl to ke:p
the task constant, research indicates that similar pat rms of pres tation
.recogn'ition
976). in addition,

to avoid a ceiling effect in the congruent test condition|(1.e. haptic-

mode effects are ty‘pically observed with h paired-agsociate
1ten recognition tasks (cf., Bird & Bennett 1974 Kee,

object’at study and test)' sakpling wa¢ conducted uith kindergarten age
children as opposed to the second grade children used in first experi-
ment. It was expected that the ldndergarten age children (relative to the
second grade chﬂdren) would engage in less spontaneous ng of the

o
. .8.‘
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- conditions (haptic-object vs. visual-object ¥s. aural-label). |

vidual ftem.” The cardboard box used in Experiment 1 was used. Subjects

. alarns) was selected as the dependent variable for anal_ysis. The means for -

stimlus items at study (e.g. visually imaging the item presented under-- /
| .
haptic-object presentati@ thereby providing a relatively pure assessment -

~

_ of retrieval f /m/enactive mode. ' iy ;
- Subjects for the second experiment consisted of fifty«four kindergarten

=

gradechildmnwithaneanageofSQ?years(SD 3.96, r 533t0666)
drawm from the same e1enentary schools which provlded subjects for the first
experiment. The children were randomly assigned to one of the three test ~

\

Haterials and d_ugg The forty objects frol the first‘\experilent

plus eight new ones were used. The eight new toys had been pretested nith

the orfginal forty ite-s to insure that they were readily identifibble by -

sight and touch and to ebtain mst frequently used labels The sf.u‘iy trial

consisted of the random presentation of thirty-two of the toys at a\ﬁ seeond S "‘
rate. 120 seconds after the study trial a single recognition test tnial uas ) -
administered. l’his consisted of the random presenétion of sSixteen o\ld ite-s
intermixed with sixteen new itens for an old/new recognition response., A‘
total of three different study lists and six different test lists were used

in order to compietely counterbalanoe old and new itens. T
] Study presentatfon consisted of experimnter‘ handing subject an indf-

inserted one hand through each of the holes and used both hands to handie the
object. At no time did subjects see the to)s . During test trials subjects
were handed a single item (haptic-obJect), shown the item (visual-object). .
or verbally supplied a label (aural lebel) Testing was subJect-paced.

-
T

. Results and Discussion '

b

. Similar to Experiment1 a corrected recognjtion score (hits minus false
»




the test conditions are presented in Table 2. As can be seen, the pattern

- ' " )

y Insert Table 2 about here

-

) t
of test -ode perforlance is consistent with thé prediction that a decrement,

in perfomnce uould be associated with the incongruent test modes relative

"to the congruent test mode (i.e. with study). An amalysis of varfance, .

however, failed to detect a reliable main effect for test conditions, E
(2, 51) = 2.08,p > .05. ’

/An analysis was also conducted on the amount of time required by sub--
jects to complete, the test cycle. A significant main effect of conditions

- was observed, F (2, 51) = 23779, p< .01. Scpeffe comparisons indicated

that it required more time to complete the test cycle under haptic-objeet
presentation (M = 382.22 sec.) than visual-object presentation (256.78 sec.),
which in turn required more than the aural-label presentation (M = 141.44
sec.), p .05, As previously discussed, this pattern-of test time may
simply reflect the differential amount of time required to present the test
stimuli in the three different modes on .the test trial.

General Discussion ' . -

Ihe Superior performance associated with visual-obaect presentation
relative to aural-label presentation in the fir% experigent {is consistent
with previous research fi-ndings (cf. Pres.ley, 1977).- The resuTts from this
experiment also indicate that visual-object presentation is superior to
haptic-ob.)ect presentation and that haptic-ObJect presentation does not d1 f-

fer fr;on aural-label. _This pattern of performances clearly indicates that the

f'

4
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visual 1nagery‘representatn6nal mode is more hospitable for the storage of
concrete information than either the enactive or verbal-,

The similardty of perfbrnance in the d{fferent test condttions in Experi-
ment 2 suggests that subjects are reasonably effiejent at accessing 1nfbrmat§on
stored within the enactive mode. - This finding sugbests that at test subjects
eithér recode enoetive representations available 1# memory into the represén-
tational medium of the 1ncongruent test conditton to make a yes/no recognition
response or they recode the test stimuli presented in the 1ncongrnent testr ,

condition into an enactive representation to make a\yes/no recognition re-
sponse. An alternate “interpretation o?¥ the<patternxof-test moée performance
‘is that at'studz, haptic-object presentatwn eliﬁciteg\I repres%ntatlonal en-
coding within all three codes (i.e. enactive, i‘mager;\, and/verbaf\\), thereby
affordfng equivalent accessibility at test under the difﬁérent test condi-
tions. This seems unlikely, hoyever, given the subst;nt1al dlfferences
-—voserved in the first eXper1ment betueen haptic-objec beesentation and
visual-obJect presentation, - ° .// i

- / :
The results qf the present study are consis}ént witH Bruner's notion

that three different modes of representatio:/;yé available in childhood.

Bruner has also suggested that the different/modes can be expected to pre-~
dom1nate at different stages of deve10pment An assessment of potential

developmental changes {n the relative ;f4icacy of storage and retrivalb in .

: tﬁ! three different representational des is a problem worthy of future
J

investigation.
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Experiment 1: Mean Corrected Recognition Score as a function of Presentation
Condition

-
.

o ' . Presentation Condition _ .
Haptic-Object Visual-Object Aural-label -

g - 275 . 6.08 - 2.9 ‘-
g (33) = 6.61 . . b RE
f » . . . - . . R
& ) o - Table2 -+, L e
- ‘Experiment 2: Mean Corrected Recognition Scoré as a function of Test
Condition - - .
SR . Ll -
; o Test Conditions ' ) .
v Haptic-Object.. R Visual-Object " (Aura[-Laﬁel' - -
" 12,61 1.4 ' . 1078 :
. , ‘ =~
" MSE (5') =-7.45 . . to. - :
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