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.-how children learn "

® ¢eVelopiﬁg improved instructional strategies, -
proceskes and materials for school administrators,
teachers, .and children, and

L]

e 'offering assistance to educatore and citizens

*“~ -+ - which will help transfer theéoutcomes of research

_and development into practic
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~ ABSTRACT ,/—‘7«’,//— - /?'

. . -
Ninety-six educable mental retardates, aged/io to 16 years, were 7

randomly assigned to. dhe of four experimental conditions to listen to a

Co
20-sentence story Picture subjects viewed illg:trations of JLe §t0ty, ‘

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

Repetition Control subjects heard each gentence of the story twice, arid
" Control subjects simply lfgteneﬁ to the story once. Planned comparisons
\‘ .

revealedsthat Picture subjects outperformed all other groups. Differences

”

among the otﬁer‘conditions, age by conditibns interactione, and age
. » ¢ ~ ‘
differences per sefwere not sign'ifican_t. A number of theoretically and

practically interesting.issues are discussed in the context of recent
riqally i : .

story-recall findings with normal éﬁildren.

. : . \



Strategies in Reading Comprehension: . \

“VIIL. 'fictureg, Imagery, and Retarded Children's

Stoty Recall

. o, .,' ,‘.’ /

. The competent learner, when faced with a learning task, will.usu§ﬂly

© first assess itg demands, and then engage in an appropriaté information-

.

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

]

passive participant, often failing to thiﬁi about the material in any »

-

meaningful‘way_that will facilitate memory for its content. Brown (1974)

proposed that normal-retardate learning differences can frequently be traced

3

to the failure of retardates to engage in any gtrate#it behavior._'?he offers

evidence, hqwever, that educable mentally retatded-(FMR) adolescents can learn

at’near-normal levels when instructed in the use of a strategy to mediate
. ‘ { B ‘ N
‘their Jdearning--a finding that is consistent with the. notion th‘t retardates
. . v )
suffer from a production deficiency (Flavell, :1970)« ‘
. .

Other in&ésqIZators have demonstrated that the learning of EMR subjects

"increases significantly when they are provided‘with an appropriate informa-

tion-processing strategy. These studies have focused primarily op‘ﬁaired-

7

associate learning, demonstrating that EMRs can improve their learning of

. N . ’ x )
to-be-associated itéms when supplied with sentence nediators (Turnure. &

L4 ,

Walsh, 1971), when provided with pictures of pairs of objects interacting
) - . 4 ! \ ‘ ’l -

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

of interacting obj? pairs (Yarmey & Bowen, 1972).

Althbughcthé ffects of mediational strategies have Heen ex?mined with’
. - . i '

. respett to-the 1 rning‘of arbitrary associates, little’is known about *the

» ',

potential facilitation of retardates’ recall of an actual. story when a
K T
mediational strategy 1s introduced. As fav as normal children are concerned,

P
‘ . . . - B
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N N .’ I
found to improve story recall.

facilita‘te\the story ‘recall of normal{children at ’all grade leve,l< including
kindergarten (Levin & Lesgold, Note 1), the ability to benefit from a mental
imagery strategy/seems to be developmental in nature.

qntil about third grade can formal children successfully employ an imagery ]

.

. . L} . .
strategy to improve their story recall, 4inless special techniques arg

: ;’f

Pictures and Imagery

\X

L4

3

t .

’ - -
\ékpgrimenter-provided pictures and sﬁbject-generated imagery have both been

However, whereas picfures are’ known to

In particular§ not

.
>

devised (Guttmann, Levin, & Pressley, in press; 'ihimron; 1974) This is

in contrast to theé paired-associate results, where children about two or »

. o,

three years younger berefit from an imagery strategy (hfvin, 1976).

Lesgold,

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

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

recall tasks) may be attributed to g

he a

ditional requirement of keepfng

track of the itheme of the story, inclu&ing inter-sentence relationships.

".Since the story-recall task is‘hssumed to be more complex than the

“paired-associate task in the Pascual-Leone (l970$‘sense, and since EMR °

children may be presumed to be’ less effective learners in comparison to

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

J

populations when deciding which props and strategies will facilitate

story recall,

L]

»

e’

The present‘investigation focussed on experimenterhprovide&

. . ) . . _
pictures and subject-generated imagery’ﬂ!,céndidatoa that respectively

might and might not be successful.

-

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

condition.

each sentence of the story twicei ;f

Two control groups were, also e:gployed;

In the former ,Repetition Control condition, subjects‘heard

uch experimenter-provided.repetition

controls for the possibiiity that pictures do little more than provide
} ", ] c .
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a 9econd expgsure to the story, and has been demonstrated ‘to be helpful with

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

“The latter Control group was allowed to hear the story only once and was

N
given no special props or«instructions, the iniﬂiation of any learning

-

¢ strategy, such as silent rehearsal was deft up to the\ﬁubject.

A}
- 3

In order to. judge whether subjects were 'comprehending" as well as S
! .
‘"rotely remembering' information in the story, two types of.questions

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

4

out of the original passage. Accordingétp Anderson (1972), such questions

can be answered by matching their surface3elements with those of the

-~

. original communication even in the absence of complete qomprehension of

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

statements whose meanings were equivalent to the original statements, but

were composed of é&nonyms of the substantive words previously used in the
stdry. Since memory for the sound of the exact words used in the passage

is not helpful, it 1is assumed,ﬁhat these questions can be answered
4 . H

only if the passage was understood. . .
Ruch and\vain (in press) and Peng (Note 2) found that experimenter-
provided pictures facilitated normal second- and third-grade children' s

recall of both verbatim— and paraphrase-cyed story information. lnterestingly,

~ L’

however, Ruch and Levin alsp found that experimenter-provided repetitions
facilitated verbatim-.though not paraphrase-cued information. These
. data are consistent with the interpretation that pictures lead t?d{ -

‘more complete processing of story material in compdrison to simple
repetition, at least with normal children. In the present study, this '

interpretation was examined with .respect to EMR children. v

-
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, . Method ‘
Subjects ' ' § . .

Ninety-six subjects (age range 10 years, 0 honths to 16.years, 11 nonths)

1y

" were taken from public school»epecial'education classes in Madison, Wisconsin,

Subjects were. dfvided into a”group of 48 older (CA = 15.0 years; IQ = 69.4) .. -
, e ;

and 48 younger (EK = 12.0 yeers; Ta = 72.3) children. All subjects had |,
'Y ) -

been classified as Educahle Mentally Retarded h& the school system and

- . Q )
evinced ro clinical abnormalities (neurological damage, Bevere sensory
defects or physical stigmata). ' ) .

Design and Materials . -y

a

A 20-sentenqe, fictitious story was adap‘ed from a longer story osed

by Pressley'(1976) Each'sentence was constructed such that it contained

.,

an item of information of a untque nature (e.g., a dog is holding a bsg] )
which could be requested with a single question. A colored, cartoon-fghe‘

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

1

in the story.

’
-

-y A question was formulated to measure recall of information contained

- in each of the 20 sentences oﬁ\the stotry. ,Each question was produced in

two forqp, verbatim (e +ge, 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 up to the gate?" and the paraphraae

question was "What was the hound carrying as he arrived at th;,entrance?")
Ih order to minimize th® cumulative effects of the story sequen\f
and ayoid the possibility of' penalizing subjects who could not answer a
?receding question, most questions provided information sought in previous
queetions (Levin, 1973)q All questions were read to a group of normal
pilot Suhjecta’yho had not heard 'the 'story. The'failure_of Subiect; in d:
. . . 3 g | '. N

'.' . . " 9 | ) ) )
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i{n the questinns was not avail—BIe via prior k?owledge or associations.

. approbriate for the subject's condition, was given,,foilowed by sample

” ) V Pictures and Imdgery
’ at

- . ‘ ‘ 6. |\

\n

this'group to éuess c-e ect answers verified that information cogtained

.

Each subject was rand mly assigned to one of four experimental

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

sentence of the stgry; Imagery, where subjects were instructed to gen

- .
_erate a mental picture for each\sentence of ~the story; Repetition Control,

: N . A
vhere subjeqts listened to each sentence twice in succession; and Control,

4

where gybjects listened to the entire story without pictufes or special
instructions. . ’ \

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

-

‘. ’ ’ 3 .

questions. The practice’ story and quegtions were recorded on tape,

as wfre the actual story and questions. For ‘the actual story, one of

»

two question orSers was employed, with each order containi;} 10 verbatim

and 10_paraphra4@ questions. Question types were randomly interspersed

A

across the 20 quLstions,'and reversed -between orders,

Procedure - - )
Sdbjects were tested individhally in a room with only the experimenter

present. All S“bi9Cts were told initially that they were going.to hear a
1 ‘ R ‘k
stary, and that afterward they would hg'asked to answer some questions
H

about the storx<~,Following thorou@h’instruetiong and the practice story,

- . B '

subjects listened to the actual story. Subjects in the Imagery condition’
s “ .

-
4

were remindeM to image at three preseld¢cted spots during the story, so
: )

v r
-

, / .
that performarte failure could not be attributed to a simple "strategy

. . - J.
discontinuaqce;]explanation. Immediately after the story wgs coﬁpleteq,




. \ ,
- - ¢
V'3 oo , - » ‘ o1

the, questions were played .and the\subject 8 responses recorded on an

answer sheet by the experimenter. When testing\Was completed each

?

gubject was asked not to tell his/he' classmates about the story or

testing activities.,

-

L
the maximum score was 20 points, or 10 verbatim and 10 paraphrase ﬁéiuts.

Half-point credit was given for respopses in which some but nﬂé all of
the information was correct. Decisions detetmining the criteria for

- ‘N %
the assignment of zero-, half-,.or wholetpoint scoving were based upon

- . .

the jndgments of two independent raters whoﬁwere/ﬁzt informed of the.

experimental conditions in which the answers appeared.

-

Mean perforhince in each of the fonr‘conditions (expressednas percent

correct) is presented in Table .1, separately for verbatim and’ paraphrase .
(L] ] \

r} T,

A

N Insert Table 1 aboutipere\

L
\

\

* . - v .
questions. For each question variation, 3 families of.comp;risons were
conducted. First, the conditionL effect was easessed on the basis of the
6 possigle pairwise comparisons involving the 4 conditions. gecond, these

L

same 6§comparisone were exanined in”* terms, of their interaction\Yith age

(older vs. younger EMRsZ] Finally, the age main effect itself
evaluated. Thub, in all,. 13 planned compa;lsons were conducted f r each
question variation. The Type 1 error\rate (a).weu set equal to
comparison, yielding ah experimentwise a of :13 or less per qnestion\

L3

variation (Kirk, 1968). ‘.. .

N

L. ‘ Pictures and Imagery

*



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

oL ' : Pictures and Imagery . . ,
: ' ' T 8. |
-~ » Al ) ~
¢ . Since none of‘the comparisomns involving gge was significant, the data <
- ) ] .. . )
are discussed only in terms of the across-age conditions differencés, as
. ' 4 o I

presented in Tabie Y. Consideration of the age varigﬁle bill be given ‘ .,

in the Discussion section. . ' .o

¢

4

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

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

-

ps < .0‘, and parapbrase questions, all ts 90) > 2.98, ps -< .01.. Mpreover,

no differences among the three other “conditions were significant for either
» i .

L

ouestion variation¢ all'LEIs < 1.51, ps > 110. Thus, the results are

quite straightforward, with statistically comparable performance profiles )
. by, - v ) N »
produced by the two  question variations..:
’ o
: . - Discdssion " . .
. ‘ »> N
~ » . .
The effects of showing g}ctures ta EMR children while they listen to a
story are strikingsn The amount of facilitation observed in the Picture group-- o

. an average of 89% in comparison to the Control group--exceeds the improvement

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

AN AN

Moreover, since the effect was at ledst as striking on paraphrase questions \
as on verbatim questions, it may bé assumed that the advantage of pictutes (
is not limited to subjects'’ memory for surface-level phonological information.

The provision ogﬁa pictorial adjunct to a’population of inefficient learners

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

use of visual illustrations by special educators, in books as well as class-
1 N b4

room aids, warrants continued investigation.
L

¢ + " s

.
0f equal interest as thé picture effects, but for other reasons, is the

oA ’ - t ) R
“complete lack of facilitation due to either experimenter=provided repetitions or ™~

e’ ‘ o
_ . ‘e




Picturés and Imagery

S E ' . A o~

5 ‘ B A : .9
[ LI . ~ .
. ,'. . : K . . -
! visual imagery instructions. Concerning‘the former, in .contrast to previous re-
- 9‘, .

search with normal children (Levin et al., 19763 Ruch & Levin, in press), simply

;repeating each sentence of the story did not boost the present EMR children's

/ pyzformance, Thus, whatever mechanism is'actiyated by. repetition in nd&mala
\ ' 18
# e.g., attention, rehearsal) was not activated here; or at least, it :

. ‘ £
4did not materialize in learning gains. This lack of facilitatio
~ R \ '
. - 'repetitiOn among both younger and.older EMRs should be of 1gme impo ance

J

to researchers and practitiOners¥in the special education fleld, since

P

there/gppears to be scanty systemdtic data addressing this q\istion in

. EMR pOpulatiOns (see Brownm, 1974). ’
T -The'failure of_imagery instructions to improve recall is similarly
' interesting, and ti#s in directly with some recent developmental notions

ab0ut imagery in pﬁpse-learning situations (e.g., Guttmann et al.; in
press; Lesgold et Al.,’l975) In this regard, it 1s difficult to
attrihute the\failure_to any unique characteristics of the present ’
‘, passage. jFirst, slthough the particular story used here differed
! "from those 1in previous experiments, it nonetheless confdrmed to Levin
" and Lesgold's (Note 1) specifications for emhancing the likelihood of
%
L& obtaining picture and 1magery effects in prose. "Secbnd, and more to the -
:‘ point, supplemehtary data collected on a sample of normal third,graders -
. ~

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

.

Two other possible explanations of the imagery strategy 8 £ailur¢r

,.'\

among EMRs may also be dismissed. First, it cannot be argued that subjects .

"R forgot to keep using the strategy since it will be remembered that 3
strategy prompta were provided by the’ experimenter throughout the passage.

. Neitho§ can it be.argued that they simply lost interest in applying the
A . - -

4] oo

13
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‘\‘ ) . "* , J' P .-
sErategy} sinceé an analysis of performance on early and late portions of the
' 7, ’ . , . . 4
,8tory did not reveal any differential effects. . L. 4 ’
« ‘ rl

Thus"consistent with previous speculations about<ima§ery on thisrtask s

.

(Lesgold et al., 1975), it is assumed that the complex process of generating . p
and regenerating images while keeping track of the themg and events of a

-

- sgtory is too great a requirement for EMR children. This is in‘contrasE ta

the simpler operation of genexating discrete images Eorkatbitrary pairs,
: T/ :
something with which EMRs are successful (Yarmey & Bewen, 1972). Thus, it ~

. is not -enough to ask whether or not retarded children can generate mental
. N -
images or employ any other mediational strategy. fhe’degree éo which tlie
retardate experiences a'deficiency in his\Qr\her ability to'employ such
trategies varies’with task characteristics, and "...the more'thatjthé
‘ature of the task permits strategic {ehavior in ieaming, or requires complex
. .
learning, ¢the greater the’ likelihood that brighter...nonretarded groups will
outperform retarded groups by a wide margin" (Snitz, 1976, p. 49). 'It remains
to be seen whether extended practice (ecg.y Pressley, 1976) or training (e.g.,

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

learn to generatg images while listening to a story. That they can do so ‘ e

on ggpaired—associate-task (Yarmey & Boﬁend\i?72) and on a,prose-lea:ning
task when the expérimenter provides a picture for them to encode (the

present results), strongly’ suggests that the fodndathn;skills for effective

L
imagery training are present«

4

t Finally, the finding that the average petformance of older EMRs
S
. (14 to 16 year olds) did not surpass that of jyounger EHRs (10 to 14 year
pldsfﬂ while poEEntially intriguing, must be’interpreted with caution.1

kny number of plausiblé hypotheses can be o#fered ‘to account for this
Y bl

finding, although the available literature’ provides little cpnfirmatory Y

Al ‘1
. . . | [}
|

! -7
|

I
L
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3

. . . o . . ]
- evidence. Although it 1s possible that cognitive'development between these N ¢

two nges has been arrested for EMRs, in contraet to normals, a couple of r
Jlrtifactual vg;iaﬁles must first be considered. For ome, it cam be

argued that the criteria used to place children from4this particular school

.district inAo EMR categaries varied ‘over time, and if present criteria
' v
are less stringent the younger children may be on the whole more able,

-

SomeJhat 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

N

.

younger children, Such extranéQ;s factors must be attended to before the

notion of a developmental ceiling is accepted.

' £ 3
. o
'
-
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v Table 1 © T
¢ Mean Percent Correct in Each, of the Four Conditions,
! . * by Question Variatio;n
' l
* ¢ - ; ST
’ Conditiom ,
’ - “Repetition.

. Picture ipagery Control Control

Question } g . -

Variation , N » .
Verbatinm 67.50 . 36.67 - 43.13 ' 37.50
Paraphrase 5479 3333 .40.00 30.00 —

S , : g S
Across * ,
Question | - . *
Variations 63.64" N 35.00 . 41.56 33.75
\ t‘.~, ) *
A ' L 4 .
. A
N L
. r
; .
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1 It should be noted that an examination ofzthe‘relatignship between

subjects’' actual-ages'ind recall in the Control condition (réplaéing

’

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

R -

since r = .14 atross question variations.
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