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ABSTRACT" R

, The purpose of thlS study was to determlne whether
chlldren as young *as second-graders could encode categorlcally Hlthln
an abstract evaluative dimension. The study uses mode of stimulus

_presentatlon (auditory ‘or visyal) as an indeperdent variable. The
subjects were 40 white middle, class children from grades 2; 4, and 6,

. who wvere randomly assigned to one, of four experlmental condltlons.-A
control group received four trials of words from the same- subjectLve
.category. Interference betﬁeen trials followed Wicken's release from
proactive 1nterfer°nce paradigm and- con51sted of a color naming .
distractor task. An experimental group received three trials of words'
from the same subjectlve category with a shift to anothem category on
. the fourth trial. The.interference remalned the same. Subjects were
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- Some of the results 1nd1cated ‘that the experlmental&groups at each. _ .
grade level show' 'an increase in recall from trial 3 to trial 4. » u
Slgnlflcant main effects were found for overall recall. performance

\ between grades and across trials. The mode of preseéntation did not
© . appear to have a differential" effect on. the chlldren's encodlng at.
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s ' The study of.encoding.in'memory research-focuses_on the.input stage of
. ) . h » \ : : ;
=t ' information Qrocessing. Information input mechanisms-are of import ‘to the .
. - : -
ot development of efficient nemory fnnctioninp since information nust be
(g T X
efficiently ‘encoded in order to_be further nrocessed into a form permittinp
efficient retrieval. How a child encodes 1nformation will then effect ?
. . b, R4 N
o e 'subseduent prOcessdng and retrieval of that information. The studv of~

- = .o

encodino and-factors affectinﬁ tﬁe development of the encodino process are

, .thue of critical imnortance to the understanding of memory develonment.
_ A widely investioated encoding mechanism in §horﬁ—term memory (%TM) Y
“ . o / s 7 e’ ~

| B is’ the catesorization of information. Underwood (1969) asserts that~verba1

RN
: 4

inFormation is encoded alonP a number of dimensions or cate?ories in GT”

“

w”ickens (1970) hynothesizes that cate orical encodinb tf these dimensioﬁs
may be assessed experimentally throuph the release from oroactive interfer-
ence (PI) paradipm. In this Drocedure, triads of words from the same sub-

L. v

R ’l ' 1ective cateaory are presented briefly over a span of four or five trials. -

) . : - \ c e
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- Same categorv structure imposed by’adul_ z esta, 1966 Annett 1959)

Y . +

' oerFormanc

: callv due o the increasing difficulty in distin uishino~among the iters”

L

fromga common cateporv in recall rr'he interf ence/effect increases with

Successive tria ls resultinq in a proeressive decline/in accuracy of recall

/ .
oHonever, if stimuli from another- cateoory areiyfesenﬁgﬂ on.the fourth or °

P —,

_,fifth tria1 performance on this trial 1is tyv cally improved : The sub1ect

/ s

is released" from the interference effect bresumably because” the newly

A

;encoded stimuli are more- easily distinpuishable as unique items and are thére-
fore less Subject to 1nterference in retrieval' jWickens (1970) labels this‘, j
phenomenon release from vroacfive in.erﬁerence (él) The;paradigm provides' "

~of.the encoéinp process. - .

The release from PI paradigm is a potenti#&ly Dowerful tool in the,

evidence for~the cateoo;ical natur

; investigation of the develOpment of categorica enco@ﬁn Farlier studies

/ /. -
/ ‘
have shown that voung 7Hildren can cate?orize words into essentially the

LY

/
)

uqowever the sponténedﬁs use of these catego ies by younger children is not

v
@

/
reliable nhen?menon. Fourth graders did qét spontaneously use the cate—~

oories thev f/rmed in a sort task to Structure their subsequent recall .

/
¢

_(Liberty and' Ornstein, 1973) Several studies have used the

) . ' ' _ - .o
hafto.and Ornstein 1972: Wagner, 1970).




7;. has vielded equivocal results.

\Eaﬁﬁ“ot bad connotatipns) asv;timuli in the release from PI paranigm with»
g“-“ . ‘\. 0 ’ ) N 7 I’{”. . . » - ) 77 S
second- and sixth-~graders j? obtained /a significant release effect. These
. } - . * ‘ . - ‘A{ .
rebults are in'éontfast toﬂthe findings of Cermak Sapthky and-Moshierf

(1972) wﬁlch supgested th.t second—graders could not use the Fvaluatlve

dimension as. an encodino'tool. Cevmak et al. (1972) concluded that the .
develonment of the enc ding process occurs between the second- and sixth—

prades, w1th classifi ation as shown by a build—up of PI developing hetween
i ;s \

~ the second and fourt? grades and differentlal encoding, as shown by akrelease

.

R

. / ' -
from PI,;developinijbetween>the fourth and sixth erades. These results
y ] . ‘ . .

s | .- e ' - 2 -
further complicate,theﬁ@ﬁeStion of whether youne children can spontaneously

l,'<"

use abstract categoriés as encodinp devices. Further investi?ation 1s
A, - -

,V'ide evidence for a hétter understanding of the level of

‘j/} l, and raue of stimulus presentation.» It seems that mode of stimulus

IR 4

rmak et i_ since Pender used an auditory presentatdon and Cerwak used
, ¢ _ . .
‘a visual presentation. ' ‘

- ©




©

. !._ . ) .-vv; . 7 s .5 )
A sygtematic 1nvestiyation of thd effects of mode of’ stimulus presen-

D

tation in developmental studies of the encoding process has not bepn carried

‘out. An auditOry'bresentation could facilitate the”efficiency of the encoding _

. -~
@

o proccss, thereby allowing the encoding of more abstract dimensions such as-

~
*

- the anluative dimens1on. In an attempt ‘to. determine whether or not" children
as youn0 as second—graders could encode cateporicallv within an abstract
I
dimension, the present ‘study us ed'mode of stimulus presentation (auditory

/ 23 \

or visual) as an additional independent variable. The "ickea_s (1970)

'releaqe from PI paradigm was used to te°t build—up and release from PI

S with»second—,,fourth—, apd eixth—graders!' Three factors,were investigated: - -
Ability to use the Evaluative dimensicn as an encoding tpol, effects. of ) >

o auditgr§ and visual presentations, and developmental differedces as defined:
. S NN : - : ‘ -
’ by grade 1eVéln . . R “ . ‘ o » o
w» : N . ° . . .

- e ' : SO Method ' C 4 o

Desien - . S ' L < N

" The degi;n‘was_comprised of three.betmeeﬁ;subjects factors: Grade

level (second, fourth or sixth), Presentation modality (auditory or visual),'

.o and Fxperimental or control'grbups (shift or non-shift ongthe final trial).

The number of correctly recalled words,per trial sfrved as a within-subjects
. bu repeated measure of performance..,Suhjects f ‘om each grade level were assigned .
N
) \ .
\ ‘< to an auditory shift Proup, an auditory nop—shift group,#a visual shift
‘ grouo or a/—Isual non—shift group. The non-shift groups received four trials
of wordv from the same subiective category while the shift groups were shifted .-~ ;
. - - “ , _ ‘ ;
i in category on the fourth and final trial. Order of category shifts was
. s ot LN : : S
. .. ~‘counterbaldnced. - = ' e B ) e ' v
Subiects - . o N o -
y R ‘ . . ) . 4 v ) ' R . ’ y

~v.

Forty white, middle cIass.children_from each of three grade levels

Sy . . . . 4 ) - ) T
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a . . .

"f(secOnd, fourth and sixth).aefﬂtclpeter's Flementary School in Saratoga

'Sprinés, New York,wergtmed in the experiment. Subjects fn'eachvgrade

level were randonly assigned_to_one of four experimental conditions. Fach

N

,condition was balanced for sex:' Pretesting of stimulus materials was’

performed on a similar group of second~graders at the Colonial Road gchool

»- N
. * ; .

in Franklin Lakes, New Jersey.

Materials,
/

“

ential._\TweIVe con

_‘were chosen.

-1 - . ’ St

Stimulus words were selected from. the Heise (1965? and Osgood, Sucil

24

&
[

tatively good words and twelve connotatively bad words

and Tannenbaum (195;}/ratinds of Vnolish words along the’ Semantic Diffe1~

The.words'were pretested'on a separate group of second-graders

to énsure readabiliﬁy and sa11ence of connotation. The words were grouped

into two sets of tr1 ds and presentation of the triads was random. For
the visual Presentatlon, the words- were 1ettered with 5/8" transfer, létters ’

and were presented individually throuph a 7" x 7/8 aperture of a 12 X 12" :

black screen.

\ 7

A

For the auditory presentation, the words were read to the .

o

sug%ect. A ready signal consisted of either a star or the call "ready" and

" the recall signal was a printed question’mark or the call OK”, depending

/ - - ’ - L’

on the experimental condiqdon (auditory or visual) to which the. subject

was assigned.

N

o

.

"~ A color matrix of 84 circles‘(diameter = 27). of nine colors

was used as a distractor task in which the subject named colors to the beat

¢

‘ .
of a metronome.

~ d
N .

a

. ~ ' - <. : :
Procedure \\\\\\\\\\\\;a\i . .
- Subjects were teste -ndividually with a'modification of the Wickens

(1970) Daradigm. A color naming distractor task and the presentation of

practice trials of’ unrelated material to: familiarized the subject with the

[

- 8

_procedure were substituted. ?he female experimenter was seated across from




o \ . . - .
- practice to the test trials. ' The inter-trial interval was six seconds,

. .
©

the subject and read the instructions for the task to the subiect.. Each

»

subﬁect received three'practice trials. The’read§ signal was ﬁresented

“for two seconds, the stimulus triad for siy seconds (tWo seconds per word),

folloWed by a color naming task of fifteen seconds duration. The recall

: signal was then presented and the subject was given fifteen seconds to

_recall the words. A two~minute fest period was included between the

conclusion of the pract!ce trials‘and the onset of the test trials to allow

for the dissipation of inhibiting_effects that might;carry over from the

-

each subject receiving four test trials. Five orders of four triads-were

: 'y .2
used under each condition. The exoerimental and control subjects were

they received the same order of numbered triads for the first

yoked in thatl

three trials. On the fourth and final trial the experimental sub1ects

-

were shifted to -the numerical equivalent of the non-ghift triad presented

. 1A
> R

- to the control.subjects./ ' : ‘ o - e

. / "+, Results =, -

- [
N !

-Figure l_shows the mean correct recall on each  trial for each of the
subgroups for the second-, féurth~, and sixth-graders. Each shift group
shows an increase in recall fromjtria1.3 to trial & (the critical shift

trial).

- owm S am am ww e e - e em em mm me o em

.

»

"}which shows no change in~performance. Table l,shows the mean recall on each.




A

trial for each hrgup’of sutiec~s. 'The maxiﬁum possible score on each trial
-was three points -An overa]1 analysis of variance (Winer, 1971) of the
number of correct responses’ was perforhed on the between—subiects factors'
of condition (shift or non-shift){‘nodality {visual or auditory)»and grade
level (second fourth or Sixth) and-the Within subjebts factor of tfials.

_Qignificant main effects wvere found for overall recall performance between

grades (F (2, 108) = 8.081, p<:.001) and across trials (E‘(S, 324)~= 13.637,

p<;.001).,VSignificant interactive effects_weré found between the‘overall -

,conditions~of trials and shift/non-shift (F (3,324) = 7 335 p<; 001). .

\e

Jmere\Waspnot a'significant Tifferertial or interactive effect of the modality
factorx indicating that modey

of presentation did not have a differential

effect"on the children's encoding‘at any grade level..p4‘

Newman Keuls Multiple Range tests were performed on the significant
~main and interactive effects. Significant differences were found between

the overall recall performance of the second- and fourth—graders (p<; 05) and

-
.

the sccond- and sixth-graders (n Ol)‘ The difference in performance

between the’ fourth— and sixth-graders was not significant These findings
. A : .

indicate a developmental increase in capasity of recall Significant

differences were also found for all subjects on recall.between trials 1
<.

and 2 (px .01), trialo l and 3 (p( 01), and 'trials 1 and J; (p<. Ol)’ No: ..

. si?nificant differences Were found between any. other combination of trials.

7
However,’differences between any other=trial and'trial 4 would be meaning-

Q

less since trial 4 scores reflect both the shift and non-shift groups. Mo

~>

' significant differences were found with the trials x“shift/non—Shift inter—'
i

actiog/between shift and non—shift oroupé'on\rrial 1, trial 2, or trial

'\

3. Thus, shift and non~shift groups did not differ in the initial build-up
=

of PI Howevers these groups did differ on the critical shift trial (trial -°

« 4) with recall of the shift groups significantly Superior to that of the

v g

<

»
a




b

»

non-shift groups (p €.01). Thus, 4 significant overall build-up and release
o - from Plroccurred for all experimental groups while only a build-up of PI

resulted in the control. grOup These effects indicate successful encoding

: .

- of the Fvaluative stimuli atvéll three or,ade levels.

i g ‘ . - * "
. Discussion L
. The increase in the mean recall as a function.of grade level parallels

v

. 3 . )
v the results of the Cermak et al. (1972) study. These results imply that
memory devalops quantitatively. However;:tAe_quantitative increase in cap-

acity may be due to the qualitative changes in the structures and strategies

.employed'byuthe subject. ‘The results of the present study indicate that a

+, greater increase in the caoacity of memory develops between the second— and

fdurth—orades than between the fourth- and sixth arades- within the Fvaluative

dimension.

Mbre important however, was the finding that children as young as.
seven’years-qld (i.e. second graders) cannot only categorize worcsvalpné
an abstract dimension but;alsobthat they can use this category spontaneously ’
as an encoding device. Results of Cermak et al., 1972 suggested'that while
children are aware.of these'categories, they‘doﬂnaé Spontaneously employ
them in the encoding orocess. The present dqta suggestgthat childrsn can
spontaneously encode within an abstract dimension as fras suggested by the

'results of Pender (1969) There are a number of other factors which may

N
(9

account for the discrepancy between the‘results of the present study,

' Pender (1969) and Cermak et &l. (1972) -~ ’ .

N Flrst the particular stimuli used in the studies differed Although‘

a seeminyly trivial difference ~the pretestin? of-material in the present_

N Ay

study revealed that some of the stimuli -used by Cermak et al (1972) were 4

./1 ¥ A
A

conoldered by the second- graders “to have a’ neutral connotation and thus, a




e : . -
/ ‘ ) 5 o 7 7.. - . - . PO ) - . 9
o N |

.. * would minimize any PI effucts. Older children (i.e. sixth éraders) might

be more aware of the adult connotations which would allow them to correctly - .
. - R4 . : , - . .

categorize the words, resulting in the build-up and release from PI found”

“ by Cermak et al. (1972). The stimulus materials for the present Study-were

judged as categorically salient at the second—grade level. based on the

results of pretesting in which second~graders were asked to classify the

words aS;”good’,‘”bad“, or.”in~between". It'seems that a higber degree

//. ~ of saliencf within categories has a facilitative effect on categorical v

| - encoding. iConSequehtly, younger'children can spontaneously use a category
as an encodiné device; provided the category“structure is sufficiently ,

4 salient;

N .
Lt . . .

The timing of stimulus presentation is another important agpect of the

'

procedure which may shed some light on the discrepancy of results amonq° i -

studies. Cermak et al (1972) presented each trial (two ‘words per trial)

)

for two seconds before beginning the distractor task. However, ‘Pender (1969)

~allowed for a five-second presentation of the'triad followed by z five second
rehearsal interval;‘ lhe rehearsal"interval'was not used”infthe present‘study.
Nevertheless, a longer presentation period was used (siiiseConds per,triad) ' e
because pretesting indicated thatfyounger children would need that amount_of.b

time to read three words.\ Both studies using the longer.presentaion rates

ob%ained release from PI with Second'graders. The temooral aspect of stimulus
) b i
presentation seems relevant to the phenomenon of release from PI. .Perhaps

- . * -

the faster rates of presentation alloWdfor a more strin?enﬁ test of encoding

°in that they show the development of the efficiency in the encoding process.
_;In the context of the ‘previously discussed stﬁdies, it appears that older
\ ‘._ . . ) . -

VAN ' :
children (e. - sixth graders) encode more efficiently since they were the

only Subjects who released from PI WLth the shorter presentation oeriod.

Y - ‘
. . b
. s . - .

v, s
-~
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o Results of the present study indicate that each modality equally fac~-

ilitates the encodinz of the “valuative dimension with children as young

Ty

‘as seven years of age. These data do not ned%ssarily imply“that different .
- .
modality presentations result ih one and the same encoding process. The

) { - hypothesis of the two-stotre STM is, not refuted since gll groups were able _

to encode along the Evaluative\ﬁimension regardless of mode of presentatlon.

e Thus, there may be differentmencoding processes for auditory_and visual b

B

. information. However, it seems that both of these prq§essesTa§elfunEtiOnal

in second-graders. If,modalities*ar encoded d@fferentiallyq it appears

that this type of'différentialﬁencoding ihitially*develops5in children L.

’befOre they<reacﬁ“the second— grade. It may be beneficial to investigate

the differential encoding of modalities in pre—school or kinder: ergar%en child~f

- ren with the methodplogy used in the present study The-age levels would -

-

necessitate the use of non—verbal stimuli. 1f there exists an age 1evel

h - wheré a child could -encode material presented in one modality and could
/ .
_not, encode in_another modality, it would' follow that there are two/processes
of encoding or two gtores in the STM~4an auditory and"viSualfstore. |
| 'In summary,fthe results of the present séudy'indicate;that children.

as young as seven years of age can spontaneously use the abstractfcagegory

.

of the Evaluative dimension of the Semantic'Differential’as an.encodiflg
. R ) o .~ ‘ o

. device 1n both the auditory and visual mode. Although'eVidence has shown‘ -~

that this age ?roup_,ould use the Evaluative dimension ia . overt categoriza— .

~

tion it seems that this categorization strategy is Spontaneously used in

- . -

the cognitive operations of these children. ;%ﬁ
- . K [} < . ) - ’

it
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- - Table 1- - ‘ S
. Group Means of Correct Recall Over Trials - 3 |
: TRIALS ;
1 | 2 3 | 4 |Total | .
- Auditory Shift 1.80 |1.70 {1.70 | 2.00 § 1.80 |
Grade | Visual Shift 2.10 |1,20 {0.90 | 2.00 | 1.55 |
-2 | Auditory’Non-Shift || 2.40 |1.90 {1760 | 1.10 || 1.75- |-
' Visual Non-Shift ~ |{  2.40 {1.50 |{1.70 | 1.60 || 1.80 }
. Auditory Shift 2.30 |2.10.|1.80 | 2.10 | 2.08
Grade | Visual Shift || 2.50 {2.20 [2.10 | 2,50 || 2.32
4 .| Auditory Non-Shift 2,10 [1.70 [¥.50 | 1.40 || 1.68-
, Visual Non-Shift 2.40 {2.20 {1.80 | 1.80 || 2.05
“Auditory Shift T 2.70 |2.20 | 2,00 | 2.30 || 2.30 B
Grade | Visual Shift . ||° 2.60 |2,00 |2.00 | 2.40 || 2.25 ;
6 ‘Auditory Non-Shift || 2.70 (2.20 [2.50 | 1.90 || 2.33
Visual Non-Shift || ~2.60 [2.40 [1.70 | 1.20 || 1.98 ¥
Total 2,39 1.94 [1.77 | 1.86 |} 1.99
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