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, Jinety -Six educable mentally retarded individuals

(10-16 years old) sere randomly :assigied to one of four experimental
conditions to listeeto a 20-sentence story. Picture Si viewed
illustratipns of the story, imagery Ss were instructed to generate
mental pictures of the story, Repitition Control Ss. heard -each -

sentence of the story twice, and ,Control Ss listened Io the story
once. Planned cOmparisOns revealed that Picture Ss outperformed all
other .groups.: Differences among the other idenditions4 age by
conditions interactions,, and. age ,differencesjper se were not
significant. (Author/CL)

6

/

******************************4************************ ****************
Reproductions supplied by EDRS are the best that can be wade

from the original dobeeent. .* *

***************ii***0*******************************.*******************

A

A,



US DEPARTMENT pF HEALTH.
EDUCATION i WELFARE
NATIONAL INSTITUTE 011s

EIYUCATION,

THIS DOCUMENT HAS BEEN REPRI
DUCED EXACTLY AS RECEIVED FRO
THE PERSON OR ORGANIZATIO ORIGIN-
ATNT POINTS OF VIEW OR RINION't

ST DO NOT NECESSARIL REPRE-
SENT OFFICIAL NATIONAL I ITUTE OF
EDUCATION P9SITION 0 LICY

ir

Working Paper'No. 214

STRATEGIES-IN,READING .COMPREHENSION:

. VILI. PICTURES,-IMAGERY; AND RETARDED CHILDREN'S
'STORY RECALL

;

by

Bruce G. Bender and Joel R. Levin

Report from the Project on
Studies in Lang e and Communication Processes

Joel R. Levin
Faculty Associate

PERMISSION TO REPRODUCE THIS
MATERIAL ARS BEEN GRANTED BY

ti

Bruce G. Bender

TO THE EDUCATIONAL RESOURCES

NiINFORMATION CENTER (ERIC) AND
USERS OF THE ERIC SYSTEM

Wisconsin Research and Development .

Center for Cognitive Learning
. The University of Wis6onsin

Madison, Wisconsin

Septentbet 1977

WO/

1.



t

1.

Ry

a

4

Published by. as Wisconsin Research and Development Center for Cognitive-Learning,

supported in part as a research and development cantor)by funds from the National

Institute of Education, Department _of Health, Education, and Welfare. The opinioni

expressed hereindo not necessarily reflect the positioor policy of the National

Institute of Education and no official endorseient by that agency should be inferred.

Center Contract No. NEC00-3-0065

ii

3

1



t-

I

4-

WISCONSIN RESEARCH AND DEVELOPMENT
CENTER FOR COGNITIVE LEARNING

MISSION

(111,he mission of the Wisconsin Res4arch and Development Center
fdtCognitive Learning is to help learners develop as rapidly

and effectively as possible their potential aihuman.ibeings

and as contributing members of society. The R&D Center is

'striving to fulfill this goal by

conducting research to discover more about
..how children learn

cie;telopfii improved instructional strategies,
procesbes and materials for school administrators,
teachers, ,and children, and

w
'offering assistance to educators and citizens
which will help transfer the of research

and development into prectic

1, PROGRAM

The activities of-the Wisconsin R&D Center are organized
around one unifying theme, Individually Guided Education.

A
'FUNDING

The Wisconsin R&D Center is supported with funds froM the
National Institute of Education; the Bureau of EdUCation for
the Handicapped, U.S. Office of Education; and the University

of Wisconsin.
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ABSTRACT

Pictures and Imagery

41.

Ninety-six educable mental retardates, agesr10 to 16 years, were

randomly assigned todhe of four experimental conditions to listen to a

20-sentence story. Picture subjects viewed illustrations of t

Imagery subjects were instructed to generate mental pictures of the story,

Repetition COntrol subjects heard each pentence of the story twice, and

Control subjects eimply neA to the story once. Planned comparisons

revealedisthat Picture subjects outperformed all other groups. Differences

among the otherlconditions, age by conditions interactions, and age

differences per se'were not iiignificant. A number of theoretically and

practicellyinteresting.issues are diSe'ussed in the context of recent

story-recall findings with normal Children.
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Strategies in Reading Comprehension:

'VIII. Pictures, Imagery, and Retarded children's

Story Recall

The competent learner, when faced with a learning task, will usuapy

first assess ita-demands, and then engage in en appropriatd information-
-,

. ,
!

processing strategy. The retarded learner, in contrast, is a much more

passive participant, often failing to think about thematerial.in any

meaningful,way_that will facilitate memory for its content. Brown D.974)

proposed that normal-retardate learning differences can frequently be traced

.

to the failure of retardates to engage in any strategic behavior.. 'She offers

evidence, however, that educable mentally retarded. (EMR) adolescents can learn

at/near-normal levels when instructed in the use of a strategy to mediate

,

Their,leaping--,a finding that is consistent with the, notion thgt retardates

suffer from a production deficiency (Flave11,970).,,
4

Other in4edgators have demonstrated that the learning of EMR smhjects

increases significantly when they are provided with an appropriate informa-
.

'tion-processing strategy. These studies have focused primarily on'iaired-

associate leatning,'demonstrating that'EMRs can improve their learning oik.

. .

to-be-associated items when supplied with sentence mediators (Turnure:&

Walsh, 1971), when provided with pictutes of pairs of objects interacting

(Milgram & Riedel, 1969), and when instructed to generate a mental image

of interacting object pairs (Yarmey & Bowen, 1972).

Although the effects of mediational strategies have geen examined with
4

44.

,respett,to-th ld)rning-of arbitrary associates, littli'is known about'the

potential, facilitation of retardates' recall of an actual, story when a
a

mediational strategy is introduced. As far as normal children are concerned,
*

ti
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.Pictures and Imagery

3

I .

imenter-provided pictures and subject- generated imagery have both been
. . ; , , .

found to improve story However, whereas picebres are'known to

1.

facilitste,the storylrecall of normal
-
children at ,all grade leveineluding,

.
,

.' kindergarten (Levin & Lesgold, Note 1), the ability to benefit from a mental

seems to be developmental in nature. In particular,, not

until about third grade can normal children buccesifully employ an imagery

strategy to improve their story recall, - (unless special techniques ark

111
devised (Guttmann, Levin, & Pressley, in.press; Ihimrotr, l9741. This is

.

Alin contrast to the paired-associate results, where children about two or
b

three years younger benefit from an imagery strategy (Levin, 1976). Lesgold,
mi

Levin, Shimron, and Guttmann (1975) suggest that this lag in children's

\ability to employ an imagery strategy (between paired-associate and story

recall tasks) may be attributed to theiditional requirement of keeping

,- track of the theme of the story, including inter-sentence relationships.

*Since the story-recall task is assumed to be more'complex than the

. paired- associate task in the Pascual-Leone (1970Psense, and since EMI

children may be::,presumed to be-less effective learners in Comparison to

normals, it is not appropoate to generalize across tasks and subject

populations when deciding which props and strategies will facilitate P,[ is

story recall. The present investigation focussed on experimentee-providei

. -I/
pictures and subject-generated imagery-at candidates that respectively

might and might not be successful. Two control groups werei also earplyed,

one to compare directly with the'Picture condition, and one with the Imagery

condition. In the formet,Repetition Control condition, subjects heard

each sentence of the story twice. Such experimenter-lrovided.repetition

controls-for the possibility that pictures do little more than provide
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Pictures and Imagery

4

dEpecond exR9sure to' the story, and bas been demonstrated 'to be helpful with

normal children (Levin, Bender, &,Lesgold, 1976; Ruch & Levin, in press).

'The latter Control group was allowed pm hear Je stoiY,only once And was

N

given no special props or ,instructions; the initiation of any learning

strategy,, such as silent rehearsal, was eft up to theNubject.

In order to. judge whether subjects were "comprehending" as well as

""rotely remembering" information in the story, two types of.questions

were used for testing. "Verbatim" uestions contained words taken verbatim'

out of the original phssage. Accordingto Anderson (1972), such questions

can be answered by matching their surface,ielements with those of the

original communication even in the absence of cotplete comprehension of

the passage's content. "Paraphrase" questions, on the other hand, contained
. ,

statements whose meanings were equivalent to the original statements, but
4

were composed of synonyms of the substantive words previously used in the

story. Since memory for the sound of the exact,words used in the passike

is not helpful, it is assumed)that these questions can be answered

only if the passage was understood. .

Ruch ana'reVin (in press) and Peng (Note 2) found that experimenter-
.

pfovided pictures facilitated normal second- "and third-grade children's

recall of both verbatim- and paraphrase-cued story information. Interestingly;

however, Ruch and Levin also found that experimenter-provided repetitions

facilitated verbatim - .though not paraphrase-cued information. These

data are consistent With the interpretation that pictures lead tool

more complete processing of story material in comparison to simple

repetition, at least with normal children. In the present study, this

interpretation was examined with respect to EMR children.

8
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Method
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Pictures and Imagery
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Ninety-six subjects (age range 10 years, 0 'months to 16.years, 11 months)

were taken from public school special education classes in Madison, WisConsin.

Subjects were. divided into a."'group of 48 older (CA = 15.0 years; IQ = 69.4).
.

and 48 younger (CA = 12.0 years; IQ = 72.3) children. All'subjeCts had ,

been classified as Educable Mentially Retarded by the scbool system and

evinced RO clinical abnormalities (neurological damage,lbevere sensory

defects or physical stigmata).

Design and Materials

.A 20-sentence, fictitious' tory was adapted from a longer story used

by Pressley (1976). Each Sentence was constructed such that it contained

an item of information of a unique nature (e.g., a dog is holding a banjo),

which could be requested with a single question. A colored, cartoon-ftkes

drawing was constructed for each of the 20 sentences depicting the events

in the ,story.

A question was formulated to measure recall of information contained
OP

in each of the 20 sentences'oNthe story. lEach question was produced in

two forms, verbatim (e.g., for the original sentence containing "a dog

holding a banjo came running up to the gate", the verbatim question was

"What was the dog holding as he ran tip to the gate?" and the paraphrase

question was "What was the hound carrying as he arrived at th.entrance?").

tin order to minimize the cumulative effects of the story sequene

and ayoid the possibility of-penalizing subjects who could not answer a

preceding question, most questions provided information sought in previous
1

,

questions (Levin, 1973).. All questions were read to a group of normal

pilot subjects pho had not heard the Story. The failure of subjects in

. 9
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this group to guess c ect answers verified that information contained

in the questions was not availiBle via prior kiowledge or associations.

Each subject was randomly assigned to one of four experimental

conditions: Picture, where : ubjects viewed a picture while hearing each

sentence of the story; Imager , where subjects were instructed to gen

erste a mental picture for each'sentence of 'the story; Repetition Control,

where subjects listened to each ntence twice.in succession; and Control, "

where,pqbjects listened to the ent re story without pictures or special.

A\

instructions.

A three-sentence practice.story, along with instructions and props

appropriate for the subject's condition, was gl.ven,,foilowed by sample

questions. The practice'story and questions were recorded on tape,

as were the actual story and questions. For'the actual story, one of

two question orders was employed, with each order containing 10 verbatim

and 10 .paraphraSe questions. Question types were randomly interspersed
.

across the 20 gustions,'and reversed. between orders,

Procedure

Subjects were tested individUally in a room with only the experimenter

present. All subAects were told initially that they meregoing.to hear a

and that afterward they would be'asked to answer some questions

about .the story. Following thorodghinstructions and the practice story,

.

subjeCts listened to the actual story. Subjects in the Imagery condition'

were reminn4 to image at three preselbetedcapots during ehe story, so
'

that performarite failure could not be attributed to a simp1 "strategy

discontinuancelexplanation. Immediately after the story wos cotpleted,

, 10
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.

the questions were played,and the\ subject's responses recorded on an

answer sheet b/ the experimenter. When testineWas completed, each

Subject was asked not to tell his/he clasSmaies about the story or

.testing activities., .

Result
I

'Each question was assigned a vane o one point for scoring. Thus,

the maximum score was 20 points, or 10 verb tiro and 10 paraphrase "pints.

Half-point credit was given for respolsesin which some but T14 all of

7

the information vat correct. Decisions determining the criteria for

the assignment of zero-, half-, or whole-point scoring were based upon

the judgments of two independent raters whotwere ot infOrmed of the.

experimental conditions in yhich the answers appeared.

t

Mean perfO?h<ce in each of the four conditions (expressed as percent

' correct) is presented in Tablei, separately for verbatim and paraphrase
t

Insert Table 1 about here,

questions. For each question variation, 3 families of.comparisons were

conducted. ,First, the conditionh effect Was-aesessed on the basti of the

6 possible pairwise comparisons involying the 4 conditions: econd, these

same 6Lomparisons were examined in.'terma, of their interaction age

(older vs. younger EMRs), Finally, the age main effect itself
1

k evaluated. Thus, in all,. 13 planned compatsons were conducted f r each

question variation. The Type I ercor\raie (a).wes set equal to per

comparison, yielding an experimentwise a of .13 or less per question\

variation (lark% 1968).

11

41.
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Pictures and Imagery

_Since none of %the comparisdhs involving age Was significant,, the diti

. are discussed only in terms of the across -age conditions differences, as'
. Ih

presented in Table Y. Consideration of the age variAile Fill be given

in the Diecussion section.
'

As may be inferred from Table 1, subjects in the Picture condition

performed better than subjects in each of the three other conditions. The

differences were significant for both verbatim questions( all ts (90) > 3.52,

Qs < .0io and paraphrase questions, all ts (90') > 2.98, 2s< .01.. Mpreover,

no differences among the three other'conditions were significant for either
o

question variation.. all It's < 1.51, Rs > . 10. Thus, the results are

quite straightforward, with statistically comparable perforMance profiles

produced by the tw question variations-,

, Discassion '=- 0. -.
4....

>

The effects of shqwing pictures to EMR children while they listen to a
t

story are striking% The amount of facilitation observed in the Picture group,
.

an Average of $9% in comparison to the,Control group--exceeds the Improvement

4
due to pictures.typically found among normal children. (see Pressley, in press).

J

Moreover, since the effect was at least as striking on paraphrase queitioni

as on verhatim'questions, it may be assumed that the advantage of pictdies

is not limited to subjects' memory for surface-level phonological information.

The provision oa pictorial adjunct to a4pdpulation of inefficient learners

increases the amount of information they are able to remember. Thus, the

use of visual-illustrations,by special educators, in booksas well as class-
i .

room aids, warrants continued investigation.

Of equarinterest as the picture effects, but for other reasons, isthe

A s,
-complete lack of facilitation due to either experimenter,provided repetitions or

a
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A

visual imagery instructions. Concerning'the former, in .contrast to previcolsre-
-t, ^
search with normal children (Levin et al., 1976; Ruch & Levin, in press), simply

:repeating each 'sentence of the story did not boost the present EMIR children's

r'ptiformance.,, Thus, whatever mechanism is'actiyated by:repetition in nclimals

.,?
e.g., attention, rehearsal) was not activated here; or at least, it

,did not materialize in learning gains. Thiel lack of facilitatio

repetition among both younger and older EMRa should be of 14me i o mace.
;.

tint.

, ,

to researchers and practitioneriAin the special education qeld,ssisice

there /appears to be scanty systematic data addressing this q4esilon in

EMR pepuiations (see Brown, 1974).

'7'46

-The-failure ofjmagery instructions to imprOve recall is similarly
.1

. &
, . ...

interesting, and tieis in directly with some recent developmental notions
,..,

i tiP
about imagery in prpse-learning situations (e.g., Guttmann et al.; in

press; Lesgold et 41.,' 1975).- In this regard, it is difficult to
I

attribute the fiiiure_to any unique characteristics of the present.,

passage. Tirst, although the particular story used here differed

from those in previous .experiments, it nonetheless conformed to Levin

and LesgolO's (Note 1) specifications for enhancing the likelihood of

(4.. obtaining picture and imagery effects, in prose. .Sechnd, aad more to the

point, supplementary data collected on a sample of norma. thi,td,graders

did produce an imagery-Control difference with the same passage.

Two other possible explanations of the imagery strategy's failure',

A

1
,a0ang'EllEs may also be ,dismissed. First, it cannot be argued that subjects1

forgot to keep using the strategy since' it will he remembered that 3

strategy prompts:, were provided by the experimenter throughout the passage.

Neither 'can it be:argued that they simply-lost interest in applying the
% 4 ;

13
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sfrategr, since an analysis of performnce on early and late portions of the
' I',

,
J

,story did not reveal any differential effects. . * 4.

Thusibconsistentwith previous speculations aboutItmagery on this task
mg

(Lesgold et al., 1975), it is assumed that the complex process of generating

and regenerating images while keeping track of the theme and events of a

story is too great a requitement for EMR children. This is in. contrast to

the simpler operation of generating discrete images for Arbitrary pairs,

something with which EMRs are successful (Yarmey & Bowen, 19/2)% Thus, it

. . k

is not enough to ask whether or not retarded children can generate mental
_.

. .
l

images or employ any 'other media tional strategy. The'degree to which the

retardate experiences a.deficiency in his\qrher ability to employ such

411(

trategies varieswith task characteristics, and "...the more that, the
---

4r-
,

;.. aturt of the task'permits strategic 4havior in learning, or requires complex

learningothe greater the'likelihood that brighter...nonretarded groups will
.

outperform 'retarded groups by a wide margin" (SRitz, 1976, p.'49). It remains

to be seen whether extended practice (e.g., Pressley, 1976) or training (e.g.,

Lesgold, McCormick & Golinkoff, 1975) can be employed to help EMR subjects

learn to generate images while listening to a story. That they can dd so

on a .paired-associate task (Yarmey & Bowen, 1912) and on a,prose-learning

task when the experimenter provides a picture for theM to 'encode (the

present results), stronglysuggests'that the foUndation skills fOr effective

imagery training are presentol

Finally, the finding that the average performanCe of older Eles

(14 to 16 year olds) did not surpass that'of younger,EMRS- (10 to 14 year

olds)", while poe6tially intriguing, must be j interpreted, wi',th caution.'

Any number of plausikIi hypotheses can be of/feredto account for this

finding, althdugh the available literature' provides little confirmatory

,

14
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evidence. Although it is possible that cognitive' development between these

two ages has been arrested for EMRs, in contrast to normals, a couple of

artifactual vfriatdes must first be considered. For one, it can be
/ -

argued that the criteria.Used to place children from.this particular school

EMR categories varied'over time, an if present criteria

are less stringent theyoung'er children may be on die whole more able.

Somewhat related to this is the likely possibility that with the current

emphasis on "mainstreaming"--especially in the upper grades- -the older

children still categorized as EMR are comparatively worse off than the

younger children. Such extran us factors must be attended.to before the

notion of A developmental ceiling is accepted.

o

15
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Table 1

Pictures and Imagery

Mean Percent Correct in Each, Ot the 'four Conditions,

by Question Variation
I

ir---

Condition

pApetition.,
.,

-16

Question
)

Variation

Verbatim

Paraphrase
%

Across
Question,
Variations

A

Picture

67.50

5109

63.64'

Imagery

, 36.67 ,

33.33

\N35.00

Control

.0.13

.40.00

41.56

Control

37.50

30:00

33.75

../.

1.

./A4

----a.

a 20

t.
4



Footnote

'Pictures and ImAgery

17

1
It should be noted that an examination orthe'relatalship between

subjects' actualagesand recall in the Control condition (replading

the simpler older=younger distinction) leads to the same conclusion,

since r = .14 across question variations.

21 -.:
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