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: Research generally indicates that imsagery facilitates
. children's learning on-basic memory tasks, such ac paired-associate
; learning. The role of imagery in prose recall is legs well defined,
however. The purpose of this study was to doterming¢ the effect of the
= construction of mental images on eight year old's ability to recall
- progressively lengthening prose passages. Bighty-six third graders
enrolled ‘in suburban Minneapolis schoolg were divided into .
experimental and control groups. Experimental subjects were given .
practice constructing mental images and were ghown examples of useful
images. Controls were exposed to the prose materials, but did not
jpractice constructing mental images. Both -groups read seventeen
segments of a short story; children in the experimental group were
directed to construct an image for each segment, while control
subjects were instructed to "do whatéver you can or have to" in order
to remémber the story. Results indicate that experimental subjects
were able to ansver -significantly more short answer questions about
the story than were control subjects. (Author/KS)
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In order to detormlne if eibht~ycur¥old9 could use mental imagery to

improve their memory of pro 3Q Lhey read Dxperimcntnl subjectq were given
\ /

practlce constructing mcnﬁal images of progﬁessively longer prose pagsages.

<sentenccs, paragr aphs, an& a short story) and were shown examples of good _ \
s \ '

\
Expgri@cntal subjects read 17 scgments

o

a mental fhage fo{ each segment after BT

questions about the story t

:”'

rt




__attacks on the construct of mental imagery, researchers throughout this

- have. explored the effect of instructions to form mental images on

‘children's memory performance.

f‘19732. Very recently, researchers in children s learning have begun

. reprcsenrations of prose they read. For instance, Levin (1973) showed

that’ fourth -grade children, who poqqcsq adequate decoding skills and

. . | November 3, 1975
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Mental Tmagery Helps Eight-Year-Olds " . ‘ .

Remember What Thev Read Ly

-

’

Since ancient Greece, visual imagery has been recognized as a

[
»

powerful aid to memory (Yates, 1966) . Moreover, despite behaVioriet

century found, that performance on a Variety of memory tasks was improved

when subjbcts generated imaginal representations of the to-be-remembered
materials (Paivio, 1971). It is only recently, however, that researchers

N |

In general, imagery facilitates childrea's learning on basic memory
tasks (Lewin, Note 1), such as paired-associate learning. Children as
young as seven-years-old benefit from an instruction to construct a

’ .

mental image of' siimple verbal items (Levin, Davidson, Wolff, & Citron,
cramining the effect of imagery on memory for proe:.
Several studies revealed that adjits who used imagery remembered Lo~
more of the content of a prose passage than subjécts who did not (Anderson o _ \
& Hidde, 1971; Anderson & Kulhavy, 1972). Similarly, it seems that | -

under some conditions, some types of -children show 1mproved memory of

connected diqcourse when instructed to construct intermal imaginal ' -

A Y

»

vocnbulary, but, ncvorthelesq, often perform poorly on reading tnske be-

cause they fail to "integrnte" text, benefit from an instruction’to
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construct mental images corresponding to test segments which they read.
Morcover, children who benefit from pictorial presentatjons of stimulus

items in simple learning tnsks, also benefit from an instruction to

«

conslruct mcntal images of senLonces ‘they read (Levin, Divine—"awkins,

Kerst, & Cuttmnnn, 1974). Howcver, imagery 1s often ineffective when
ehildrcn read stories (Levin & Divine—Hawkinq, l974) Levin and Divine~
Hawkins (1974) noted that children may try to read and’ image at the same
: . time and cons1stent with quoks (1967), argued that children may‘not
ibe'able simultaneously to read verbal messages and image the spaiial
v . -

relationships describedbe those passagesl' Thus, in orderlxjassess in

the study reported here whether young children can improve their memory

- ' ~for prose they read by constructing mental images, eight- year—olds

were taught a strategy wh1ch produced successive (in contrast Tb

simultaneous) reading and imaging.

The study reported here differs from other work in several respects.

Lesgold eg“al, (in press) reported'that third- and fourth-grade children
recalled more of a story they read if given-an imagery strategy. However,

the effect was obtained only afterga four-week training period. Lesgold‘
) \

et al s four-week tfalning was largely an attempt to 1mprove the qua]ity

- ~ of internal imaginal mediatlon by providing subJects w1th extensive practice

-

k / in drawing cartoons illuatratlng prose passages‘

\ .

However, the develop—'

_ment of children's ability to draw cartoons seems largely 1 relevant to

.',/ : the construction’of internal mediators. -Thus, mu h of Lesgo d et al

9.

training may have been unnecessary. In the experﬁment reportvd here,
children were given only several minutes of training (in contrast to

four wceks:hldcqgold et al., in press), but the training was directly

relevant to the tGQR i.e., children practiced mnkipg up internal images.

4 '
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The children practiced making ub lmages of successively longer prose’

messages, .were shown exnmplesagf good images,"and’were inht;ucted to use

a strategy which guaranteed successive recading and imaging. The test task
. : . EVE .
o
&

was reading and learning the content of a QSO—WOrd story. This passawe
was far longer and more complex @han prose materials used in other- studies
i

with ehlldren in the primary gr}des, but not unlike the passages children

'\\\often .read in school. Thus, tbis study tried to demonstrate that eight-

year—old children can be taught a mental imagery strategy which fac1litates .

their memory of the Lype of prose materiaI.third graders of ten encounter .
. oy :
in.everyday schoolwork. “\h .

Method  +

Lo

.Subjeets N\ : ‘ o v

Eighty—six h1rd—grade children enrolled in suburban Minneapolms publie

' sehools serv9d~as subjeets in thlsdexperiment with 43 ehildren ass1gned to -

LY

-

. the Experimental eonditlon and 43 to the Control eonditlon Eaeh child
was regularly enrolled in one of three reading groups. One grodz was

readlng sllghtly above grade level, one at grade level; andfthe third group

.

%“;'75 was a half grade level below third-grade. reading aehlevement. The

“assignment to Experimental and Control grOUps was done randomly, eXcept:

[y

" that an -equal number of children from each of the reading groups was:h

- assigned to the Experimental and Control conditions. -
.. Materials ' . i -

° B . K

; The training materials ineluded (1) two sentences which eontained two

major elements (e.g., The chlldren rode the whale. ), (2) four sentenees

whieh eontained three major elements (e.g., The man sat in his chair and

émoked;his pipe.), two short- paragraphs, and part of a short story. :Allfi:"f

of the training items referred to very concrete 1tems and cvents., The

I

A
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’

. portion of the short sLory uqed during trnlning was 200 words long. The
story was printed 'in eapitnl lctters on five pagcs and bound inLo a booklet.

Each printed page of the booklet was followed by a blnnk page.

-
*

f The objeets and ‘activities roferred to in each training aentenee,
.. ‘“\ R o P ,,?
paragraph, and page of the story, were‘illustrated by ‘color drawings.

j . ®

These drawxnys were shown to the subjects in the Bxperimentnl condition
.7 by meamps of a slide projeetor. The test, story was a 950—word story about
~a border guard. Extensive pilot testing indiCated that alm0st all th1rd-

grade children could easily read the story._ The story was eomposed of a

-

series of cong¢rete events. For instance, a rat skipping rope approached

‘the gdte with a black tieket., The border guard explained that only those

”

el withfred tickets could pass through the gate. However, the guard allowed

/

¥

. the rat.to pass through because the rat claimed that a cow was chasing -
him.. Then a cow came along bouncing a basketball He'told the guard

‘ that he was a member oﬂ a basketball team and needed to go through the

Y %if ' gate so that he would not be late for ‘the big game, etc.

The story was divided into 17 sections, and each section was typed

in capital letters and printed on a separate page. ‘The pages were bound

into a booklet, and, as in the practice story, each printed page was

(' ‘ '*«-~'”f61fodbd<by a blank page.
: . ' -
The 24 test questions were short—answer questions about events in the

story. For example, the quest1ons on the portion of the story previously

discussed were:' When the border guard first saw ‘the rat at the gate, what

wasmthe_rat”doing? What color was the r%t's ticket? What did the rat

»

Tthink was ehasing him? Whe;\the border guard f}rst saw the cow at the gate,

f(éve to o through th iate?

'ﬁ/

- S . - .
Mmost all of the questions referred to goncrete materials and e

. ;whnt was the cow holdin"9 Why did the cow

»

ts mentioned

. “in the story. ' C ?;f: ' ‘
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Procedure

Children participatecd in groups of four to six. The experiment

was conducted in a classroom of the school the children attended. When
the childreun arrived in the experimental‘room, they were seated in school
desks, and told that during the hour, they would be read somc stories.

K .

» e
Exp;rimcntal 5roup Subjects in the experimental condition were

told that a good way to remember things was to make up pictures in their )

heads. The subjects were orally presented a tra1ning sentence and ‘instructed

o

"to make up a picture in your head of the sentence.” The experimenter,

.using a slide progcctor, s owed them a picture depicting the meaning of
\J
thc sentence, and told subJects that this p1cture was «what thein mental

image might look like, and asked the subjects as a-group if tﬁelr'plctu es
werc the same as the ones on the screen.  Subjects were told. that their

picture did not have to be exactly like the picture on the, screen, just

so dong as it contained all the same eléments.. The procedure was repcated /

with each of the six training sentences and two paragraphs. Then the ﬁ _

experimenter gave each child the training story booklet and pdinted
out that the book was composed of alternating printed and blank pages. -

The children were instructed to-read .the first page, turn to the subse-

quent blank page, and "make up a picture in. your head of .what you just

?

read. " Then, the' experlmenter showed the children a slide depicting the
\ ° \
content of the first page. The procedure was repeated for all five pages

of the story. \ !

Control proup. Childreén in the control condition were presented the
same materials as Experimental subjects. The experimenter told the Control
. subjccts to "do whatever you can or have to in order to remember" the L

‘»

practlice sentences and paragraphsfor later." Controi subjects did not
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Aruitoxt provided by Eic:

- the children to recad a page, and”then, turn to the blank page, and do . . ~,

Training took about 20 minutes for both.groups;

_picture in your head to help you remember." Thc Conttol subjects were E

do whatever you can or have to in ordcr to remember.

: ; © Mental Imagery~
6 . -

see the pictures accompanying the verbal materials. Instead, for cach item,
one. child was instructed to recall the item, and the other children were

. B -
to indicate whether the recall was accurate. This proccdure_rcsultcd in-

.
.

about the same amount and klnd of quhjorr—subjcct and oxperimentvr-quh-

ject interaction as children in the Expcrimental condition expcricnced

When the Control subjects read the training story, the cxperimcnter_told S
' SN N } s L

t a2 ]
~a

"whatever you can or. have to in order to remember the story." . e e
- : FS . . ’ ’
After reading the five segments of the short story, subjects in
o v . .
. S . ~' )

both conditions were asked five short-answer questions about the story. . -

%

After training, the children were given the test story boqklet!/ Both ;_

Experimental and Control subjects were instructed that the test story-book—

» Soe

let'was co@posed of alternating brintedAand blank.pages and that aftériand. only
after)reading each page, the child was to turn to the blank page, Experimental

subjects were' instructed to construct ‘mental pictures whlle look;ng at the blank -

page, and Control suybjects were againm told to. do whateyer poéslble in

order to remember for later, except that Control subjeets.were not;perhittéd

to wr1te oy drawv on the page.’ The experimehter explaihed that each child

‘o a .

would have to print out the answers to some questions about the st6ry,

A

questions very 51m11ar to the ones aecomganying the practlce story L .

After the chlldren began- reading, the-experimenter repeated a- short
\ - .

3

dnstruction every 1- 1/2 minutes. The Experimental instruction was,

"Rcmembcr to turn to the blank page after you read a page and make up a .

v

told to, "Remember to turn to the blank page nfher you read a page and -
s .‘V/ * L [ .

. .. . . - W

. . .- 4 PP
Ll . ) [ ' ‘4' -
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The cxbcrimcntcr recorded the ‘amount of time rcqu}fbd by cach'subjcct

,‘to read thc'story. The qucstion booklet was given to the subject upon . S
s comblction of the story. ' : ) o - : S N
B AN . N . .. B : . s ! R . . ., .-

v Results

i

-t
r

’

. : : A L : /
}- . Mean number of correct answers and mean rcading times fgx each treatment
. v ] 0o - e : n

ﬂr level and ability level are recorded in Table 1. The mean number of correct

'
o

answers ‘'was based on 30 correct answers for 24 questionms. (some questions, had
~, ) . s : o .

more than one .correct answer.) _ .

An internal consistency estimate of reliabiLity was calculated on the

S

v

A - N L 4 U

Hayt rellablllty (W1ner, 1971) for the Control group was 82 and for the.'

a

ExperlmenEal grOUp was .77. - . ) , . ' ' ) .
. . e ) . . Co
s \\?'2 X 2 (Experimental versus Control and Good Readers'versus Average
wr‘and;Poor Readersdcombined) analysis of: variance cn,the readinq;testiggcreg
- was conducted Average and‘Poor Readers Were combined into one group bec:nse
there were very few Poor 'Readers. The effect due to. exper;mental conditlon wasi
signifi¢ant in this analysis% Eﬁl,82)=4.86,‘p¢ .05. Because of the unidirectional

B
-

nature°cf the expectation' that Good Readers would correctly answer more .

-
~

queitions than'Average and Poor “Readers, the F statistic was coverted tc-’
rat statistic and a one-tailed test was conducteﬁ: As expected, Good Readers
s o v - 2 . . o.\ .

correctly answered more ‘questions than Average ‘and Poor Readers, t(82) 1.88, "

p< .05, one-tailed test. There was nQ 1nteract10n between readlng ablllty and
s -, b , ’ o o

» \

treatgént conditions (F<1.00).. ° : . , - \
An analogéns analysis of variance was: conducted oh the reading times. '

/

There were no éignificant effects in. the analysis. o, ’

.

short—answer test performance of both the Experlmental and Control: group. The ch_

e

CoN B » "_ 0
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experiments previously reported, It is impossible to be certain of the

,similar to stories found in children's readers, and the task situatien

‘was very much like a'third—grade'reading group.*

‘ghat the two™

: _ < B Mental Imagery-
. o N . 8

Discussion
. . W i v Wttt it
1 * - s

Since there were so many ways in which this study differed from

4

= .

I

4

&i'b‘

- ‘ & ‘
cause of the qignaficaq@ effect favoring fwmagery in this study. Perhaps.

¢

the most accurate, least speculative summary of the results of the qtudy

£h

reported here,is that when groups of ecight~-year-old children are told

(N

to use mental’imagery to facilitate their memory of prose, and when

&

they are given practice at forming mental images, and when it is gQaranteed

that the subjects do not attempt fqﬁread and image at tihe same time,.

then eight-year-olds' memory of a very'concrete,‘easily imageable story

improve children's memory of passages they read. The experimental result
: ‘ ol . . © /Y\\~
reported here is notable?because the'expeqimental situation largely i :

Y

approximated a typical school éetting. The Experimentai and Control <&
" TS - . . B

- . . ) L
treatm;:?&wyéfe administered to groups' of children reading a story very

*

- - -+

~ .
o “

\

Another reason‘the result repofted here is notable is that in

Lesgold et al. (in press) 1m4 ery SUbJeCtS spent more. timh bn the task o

t may have been as Lesgold et alx (1n press)
8

than control subjects, and,

saﬁEZE?ZZ that imagery subjécts did nothing more then read.more'slowly.

48 T

.and carefully than ‘control subfee}s‘ In the study éeported here,'ex—

.tensive pilot testjngggﬁ the Fxperimental gedfgﬁntrol procgﬁureq fmdicated

rocedures rosulted in equal time on the tas k by the ‘two s

groups, and in thc actual oxperimont tere was no conf6ﬁ73?%g of)bxperimental " :

A ]

: s ',
A T :
> B - - -a

’ ) N 5] o ’\. ” ) i - . .‘
. L 11 . AT -
« A . : o .
. - . o




\1 . . o . ’ Mental Imagery,.
x _ o . , . - o9
oy

] .

© ’ condition and time on task, i.e., Coutrol aund Experimental‘subjectsjspent 43‘
i - B

- .-
the same amount of time reading the passage. Thus, 1t is more certain
) A - N .’ .
than in Lesgold et al. (in press) that the performaneéxsncrement obseryed-

in the Experimentai condition is due to imagery and not Pﬁme.

————— . . f

% R
Finally why was the difference betwaen Dxperlmental anﬁ‘Contlol 7

a

’ .

condions relatively small? At best, “the d1scussion on’ thi%{ pomt must

be speculative, However, it is important to emphasize that j\e Control

. , \ . N
‘ * subjects were instructed to do whateve( necessary in order to

e

: . S .
passage and, . thus, it eould be argued éhat many.Control subjects’

e imagidg anyway. Levin and D1v1ne Hawklns (1974) noted that pahy\ch11dren )

/ spontaneously used mental imagery when presented concrete’ proset@éssages.
This difference between Experlmenta%/and Control subJects may, be\small
becaese-the Control group was imeéing spontaneously.'. ’ é:’

%

f ’ N .
< However, there is anéther«possibiiity. Although it is well

>ing. It could well*be. that sk@lled readers, even young ones, pro;ess
. . N _ ‘ RN
prost so well spontanedusly that .the proyision of‘a% imagery straéegy may

" not greatly improve their 1nformat1on processing. (Lev1n and Dlvuf

. N L
Hawk1ns ,1974, make a s1m11ar p01nt in the1f~introduc ion. ) Howev‘r,

N -

g L
cﬂ%&dren from populat1ons w1th read1ng/1earn1ng difflcultles, seem§

; e
A

.
-

&
benefit from .imagery instructions (Levin 1973 Levin et al., 19743

L ‘ ° ¢
e “Paris, Mahoney, & Buekhaltg 1974). Thﬁs there seem top be several‘i;
: . next steps. One is to discover 4f giving ébod readers an’ imagery-s 'ategy‘
Lo v ’ % —
alters their proce%sing of prose materials. 'It may be ‘that the imag\v ‘

stratggy alters the content of memory morewthan the quantdty of‘memO»!;

FER Another next step 19 to sece 1[ the proceduro outlined here wi]l aid '}

& o» ‘ . s . -

12




‘ D . . ' o ' o
. ' ) o Méhtal Imagery
.. ‘ N . YO ) N
\ L4 " E' N

L4 1 4

deficit populations. xhé nuthors cited above have ind}cntcd that iﬁégery
s%rqtegics do aid subjeEtstfrom poor—leérning populaﬁgons._.Mé}éove},-a~
‘monsignificant ;fond toward h Rcadcr Ability X Stratégy_iétérdgtion in
this study suggeste; that poo} repﬂers may be aided gomparativglx more‘by
the procedurc 0ut1incd here. Cleariy, more rescarch is negdéd to

deterntine if. imagery may ‘be a strategy which can help those who nced:

bl

it most. !

te
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