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ABSTRACT - .

’7/ . . ! ( A{_.. -

't ) .

The present study was an attempt to eQ%End the results of
. r

research/(ﬁ\wﬁich subject-generated and experimenter-provided
verbal-‘and pictorial elaboration has been shown to facilitate

paired-associate learning, as well as inv',esl:igations of the

differential facilitation due to reader differences of elaboration

*'-_g{ strategies on memory for text. t
é ’ 'Fiflth graders read a social studies textbook passage under

one of four \iexperimentaljpnd.itions (subject-generated or experi-

menter-provi% verbal or pictorial, elaboration) or control.

—~— ‘
After data collection, subjects_were divided into dbove or below

average ability readers (based on standardized reading compre-
hension tests)__. The pz:edicition was thavt below a;erage readers
would benefit most from the elaborative strat‘egies--especially
imposed pictur-es, where reading demands are reduced-~and that
above average readers kmight or might not benefit from the expers.- \

4 ¢ -
mental treatments.
]
For the E-Picture condition, a main point of each paragraph
was illustrated by a line drawing. For the.g:_-Verbal condition,

sentences were constructed that corresponded to each of the

1
xiifW




' s
illustrations. Each pasaage was presented with one paragraph
on the left side of a page along with either its corresponding -

illustration ot verbal statement. to the right. In the two con-

ditions in which subjects were to provide their own q}nboratipn

(s-Ricture and §}Verba1), either the word PICTURE or SENTENCE
asspeared on the right side of the gdge;m”Faufgééﬁ short-answer
"wh" quéstions were gencrated for e passage: seven correspon&ing
to:elaborated text (that is, correskgnding‘to text that was

explicitly illustrated), seven corresponding to the remainder

N

of the text. ' ' : :

Thp words SENTENCE or PICTURE were cues to the subjects

respectively either to think of in their own words what the

-

Tfpragraph was about, ox to get a picture in their mind corres-

bonding to what the paragraph was about. All subjects were told’

that they would be tested after reading the paragraph and that

L}

the elaboration woudd help them remefmber the story. Subjects

were tested individually. ’ N \“\_

. . -

Based on scores obtained faim standardized tests,‘subjects

¢

gfade level. .
, \ ;
\ For responses to both séts of questions (thpsélpertaining

were divided into two groups--above and below

r

. [
. to text which was elaborated, and those pertaining to text which

was not elabdrated), planned comparisons were performed to deter-

-

mine facilitation due to treatments and differential effects

N . -

-

related to ability level. .

o
bl

Analysis of Elaborated Text Qdestions: For the maiq?effect !

N
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comparisons Bethen trz'tments and control ‘there was only one
comparison which was significhnt——E—Pictures compared to ‘the ‘
. - .4
OOntrol.. This finding has been cor@;gtently.‘gpported by research,
ma . .

-

not only where passages have been spec1ally constructed for the

.

_task, but also when passages-.were taken from textbooks and chil- -

. 5 N ’ B ’
-

dren's stories.‘ . . - . _ .
In adaition t the interest in tpe effec duefgo treatmenﬁs,'
it was also expected that there wq\id be an 1nteraction between'

treatment and ability: The loiiggility group wotld benefit more

-from pr9vided illustrations than wouiﬁ the high ability group.

—

This was not found to be the case. In fact,vboth groups,benefited
from illustrations'by about the same amount compared to the Control.

o
Analysis of Unelaborated Text Questions: ~0f_the.planned

comparisons for these questions, none were significant.” There

'was no -facilitation for text;po which these questions referred.

S
Possible reasons for failure to obtain facilitation for ugelabo- -
. . -

P

o ‘ ) | . - N
- rated text were suggested: Such facilitation does not occur with

the particular strategies used in- the present/investigation,

and/or the difficulty of the passage preven:e§ this finding from

being observed. « N
Directions for future w€search wergydiscussed in terms of
. . " T A

employing different types of passages. more disparate groups of

subjects, different forms qf elaﬁoration, and other individual
differences dimensions. . ‘
1 . B

\



Chapter I . N ;ﬁh'
"k L . ’ ,
- . . . . .

- ...~ INTRODUCTION . .% < |

N .
. . . . . . N . : ~ .
N : SN . . . B
‘e . . . - -

'Mémory for what one reads is facilitated whehcthe contents : -

.
‘.

of the material to be read are well organized. This organization i

may. be inherent in the text, 1t may be supplied by adjunct materials,

or the'reader may supply the organization himself. Successiul \
readers;are assumed to be capable of%sbeptaneohsly bringing such » . /
ﬁgrganizational skills to bear on the text while less successful . ;
readers can improve their memory by follow1ng the 1nstructions

of a,teacher or ‘an experimenter; they are presumably not skilled " I

in spontaneol.;generation of,appropriate qrganizational strategies

) . )
(Levin, a). 'Improving memory may consist, therefore, ia?

4

either providing materials which are organized in ways that'emr"

‘phasize important ideas contained in the text,‘or instructing

the reader to adopt some organizationai strategy. ;\ £

L

r-ﬁf‘ Just what are these organizational skills 'and how can they

be applied to the typicallreadlng 51tuation? As far back as 1932,

Bartlett spoke of "organizational schemas" which serve to aid memory. ' ;
Exactly what these schemas may be has.been the: subject of a growing :r\~4¢g%f-
body of literature. Various organizational techniques have' been i |
tried and many of them have been refined to a point where increasing

control over the relevant variables has been achieved. For example,

plac%meht of questions throughout the text which require the reader
14 ‘ ~
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‘tions to form images corresponding to sentences in a

$1-' , | ‘ ,

b

 to furnish answers contained in the te*t have been~found to

1mprove memory conSiderably (Rothkopf, 1970), while ins ruc-

—

sage

‘lso greatly 1mprove

mory (Levin, in press)-.

. . A

through elaboration has be discussed 'E‘IEH@!B by Rohwer
¥ i ’ )

(e.g., 1971) who showed that elaborating the material to be

learned (by either nodifying the materials, training subjects

to elaborate the niaterials, or-both) resulted in improved memory.

3
Y

Elaboration, therefore; includes the manipulation of theaproperties

of learning materials that facilitate memory, and the training

- of mental activities that make for efficient learning. In the -

. . ~
- area of memory for text, these organizational techniques may be

™

classified into thrée types, namely those that: (a) supply some

form of advance organization presented before the actual text

«

is read; (b) provide organizational strategies to be applied

during reading; or (c) manipulate the text itself, rendering

it more comprehensible and memorable.

A

™ )
1'I‘he present disgussion has been confined to only those
techniques which affect storage of the material being learned; *
that is, ways in which the content of the text is presented to

" the reader,. and:ways in which the reader organizes the content

of the text in memory. An interest in retrieval aspects (i.e.,
experimenterx-provided retrieval cues or strategies which the
reader may adopt to retrieve material which has already been
comnitted to memory) will not be considered in the present paper.

13
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o v . '_. ; _ .-’3
" The first of these, advance organization (Ausubel, 1963),

p;ovides the reader Qitﬁ somé information abqut‘the main‘topié'

of-é passage befo;; thé p#ssége'is reéé. By éfoviéing this’infor— 2

mation, it is assumed that the reader will be better'ab;é to

comprehend the meaniné'of the passage.. This belief is baéqg

on the constructionistvvigw'(Barclay, 1973) that meaningfui
. A :

1

material is processed in relation tq information already in the

- knowledge structure of the reader. When the reader enéounfersL

‘thd passage, he has a concept or a theme on which to connect the

’ 2

4 " ! R . . : .

main jdeas of the passage. Techniques that provide this advance
A ‘ ' . ) :
organization include prefamiliarization ches—-provi%}ng a theme,

<«

tépic, or title for the passage (e.g., Bransford & Johnson, 1971);
Ausubelian advance orgénizers—-supplying higher level concepts

on wﬁich the éassagé is based ‘(e.g., Rbmberg & Wilson, 1973);

and analogynand-metaphor——preséﬁting a concrete or fﬁﬁiliér example
to which an abstr;et.or less familiar cbnceptvmay be.reiatéd

.(Davidson, in press).

' The second type of elaboration technique ;ncludes orgéni-

" zational strategies performed durimg the reading of a passage.

A

The use. of such techniques is intended to improve memory by
controlling the processing activitieg of the reader (Rothkopf,
1970). These organizational straéegies include: responding to

questions pertaining to the contents of the_ toxt (e.g.; ﬁothkopf_
. : 7\ :

) -
- N . / ' - !
& Bisbicos, 1967); drawlng pictures or writing verbal summaries

L
F » vy »

corresponding to t text (e.g., Snowman & Cunningham, 1975); z:;
15 T
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- of modifying the comprehensibility of the material [for example,

~

looking at pictures that scribe the contents of the text ke G..
Rohwer & Matz, 1975), and utilizing covert imagery and/or,K verbal

strategies corresponding.to the content of the text.(e.q., Anderson

& Kulhavy, 197). wme ‘use of these strétegies is also based on

1\
the constructi ist quel in that they require the reader to .. ’

comprehend e me%hing of the passage in relation to the.associateg

J
adjunct ac iVities. : ' . a ) <~

The third Y§e of elaboration teéhnique consists, of manipu-

_ ) _ . N _ .
lasion of the text material itself. Such manipulations -consist

) ) A
by making it more or»less concrete (e g L Andrasik,. Liebert,

& Koler, 1974), or altering the syntactical structure (Rohwer,

1966)]f

Elahoration'through the.manipulatigﬁgof materials, and the .
trainino'of learners has beeh‘referred to respectively as "imposed".
and "induced" strategies by Levin (1972b). _ Imposed strategies
1nclude manipulation of the properties ‘of the learning maﬁfrialSO-
by the experimenter and may require sSome adjunct material in

>

addition to the passage. A strategy is induceqd in learners,

{2 .
—— N

in contrast, prior to learning, by instructions supplied by the

experimenter. With an induced strategy, the learner is not pro-
L AN

vided with different representatx!xf

»

an impoaed strategy) but rather w1th instructions to generate his

own verbal or pictorial elaboration which improves learning.

.

e

The 1mportant distinction to keep,in mind here is the distinction

w\. . »
17
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e . - . N lv. ' -

between subject-generated as opposed to eXPerlmenter-provided ' : )
B R N . ﬂ
- : learnlng strategles (Lev1n, 1 72bh\ ‘anmples of 1mposed learnlng

13 -
&,strategles in prose-learning contexts inelude the manipulation~

of_concreteness/abstractness bf the orinted text, and supplying

> ﬂadjunct pict&ﬁes corresponding to tz:'text. Examples of induced,

) >

-

learning strategies 'nclude instructing th reader to generate PN

\ v a .\\‘ \v\h . N~ , _.
1mages or; verbal summaries while reqping e tgxé’mater 1. The ﬂ:y’
. » . -
present 1nvestlgatlon will be concerned with. both 1mposed strate§1es
' : ! - . - - A

(adjunct plctures and verbal §tatements) and: induced strategles
- (instructions to 1mage or geqerate verbal stateme ts). '

Y
Not all elaboration strategies fit n1cely 1nt "these dichoto—

mous groupings, -however.s For instance, subject—generated draw1ngs j 2 Ty

. .
.in that the reader generates

responses whi cilitate retentfoff of tﬂe ﬁgxt, while .at the

*

o is a diffefent external representation of the passage.
i . . \ ' . .; .
It may, in fact, be profitable to hypothesize that different

. elaborathn technlques fall sogewhere along a cont1nuum as in

Frgure 1‘ At young ages or low levels of abllity% it mlght be

- 3% greager amounts of 1mposed elaboration are necessary

d \ . “
to 1mprove lea;nlnq performance As age or ability 1ncreases,

however, the amount of imposed elaboration needed decreases.

This shift in strategies continues to a point where subjects are

*




\ : /
" able to benefit even, from pure induced elaboration (Ghttmann, 1976) .

[ <
égér 1n§58nce, in a prose context experlmenter-provfﬁed pictures

correséondlng to the text contents would be an example of a maximall¢

l
imposed elaboration, instructions to 1magefwould be a maximally |
induced elaboratlon, and instructions to draw would’ fall some-: ’

where in between these two extrepmes.

: 1 , R

\ FIGURE 1 » ‘ &

, . . - )

AMOUNT OF IMPOSED ELABORATION. NECESSARY TO IMPROVE

, . - LEARNING PERFORMANCE AS AGE OR ?Bn.rry INCREASES

s . ‘! . ] ’ e s . "' L
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-.in' It should be noted here that Rohwer'e (1973) discussion of t '

t.

~ith reference to 9labora£iqn in pa%red—qgsociate learning

&
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/

"’

-~ .
" reader when, rea:;:;!;ﬂpaségge. Rohwer, however, views elaboratil
. Aas a proce he organiSm wh1ch is activated by external :

3
both based/!L the assumption that the amount of imposed elabora-
tion (Erogg in Rohwer s terminology): necessary to achléve

.facilitation decreased w1t§ age or abllity Of course, it must

~'e p01nted ou that the é\ncept of elabof%tlon as used by the

#
present author dy ffers con51derably from the way it i used by

Rohwer. Specifically, in the present investigation, elaboration

refers to strategies which are either used or Yenerated by the.

3

upFompts. Accordlﬁz to thls extreme view, the ékgcess pex se

does not change as a function of age or ability. Rather, the )

'probabiiity of activating it (asqa resuit-of the expl;citness

i

] R
of the prompts provided) is what changes.

|

~"1».

Prompts, which are 1ntended to actlvate elaboratlon, vary

thrdhgh a ‘series of five stages'from maximally explicit prompts
in which the subject witnesses interaction between the agtual
referents of the items, to antagonistic prompts in which the

. . <
subject is required to rebeat the noun pairs as many times as

~

on

possible so as to preclude facilitative elaboration. This model

] A
is presented in Figure 2. As seen in the illustration, prompts
consist of: (a) maximally explicit promptsQ-defined above;

R

(b) augmented explicit prompts--items are presented in the conte

" of a sentence or illustratio? provided by the experimenter;

(cy explicit prompts--the subject is directed to create for the

two items a "referential event" such as a sentence orWgjcture

vy
.

|
‘

xt

~

<



- : | ) a 8
. - Awhich presents she,items in an interaction; (d) minimally explic:%

prompts--the subject is told merely to learn tne material for

subsequent retest; and (e) antagonistic prompts--defined above.

: N
. FIGURE 2 | (
: ROHWER'S (1973) CONCEPTION OF PROMPTS AS
ELABORATIVE’STRATEGIES IN PAIRED—ASSOCIATE EEPRNING ; "}
| . € - —~degree of prompt- >
SN : . - e . & :
c .} _ | - - l‘ i - | 5 L - |
",‘::.‘ i:n’-,_ ! . . " - I _~..~~ Ll ' ‘. ‘".‘ ‘I‘.‘_'_‘. .' .,4, -
. maximally - - augmented _ explicit'  minimally. -anfagonistic '
explicit explicit .', (s generates explicit (rote;repetition '
(s observes (E prov1des . sentence . or (control) of each noun '
Sinteraction) _sentence or - picture) . pair)
L picture) -

The distinction.between manipulation of materials and training
of prose\;earners has also been discusseq at length by Frase (1972)
2 and by'Rothkopf (1970). Tne maﬁor conte::}on by Rothkopf is that
4 ) ) wnat is learned by the reader depends iargely on the regigr's"
| activities, not the manipulation of materials. These'activities
. are referred to as "mathemagenics"—-the student's activities that
are relevant to thehachievement of specifi‘d instructional
Cobjectives.

- o

A substantial body of research has been conducted in the .

3

\- area of pictures as. adjunct aids, and instructiqu to form images
corresponding to what is being read. A separate body of research
has been concernéd with investigations into the facilitative effects
of verbal strategies (these studies will be summarized in the next
chapter) However, there have been few attempts to compare the ef-

fects of verbal and pictorial- strategies in prose-learning situations.
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though both types of techniques have been shown to be ¥acilita-

tive, they may be gffggvéntially so for different types of materials

- 4

2 . . .
(Franks & Bransford, 1974) or different learner types (Levin, 1973).

Lesgold, Curtis, DeGood, Golinkoff, McCormick, and Shimron (1975)

L] ¥~
ve 5qggestéd that both verbal and pictorial strategies are X

N . a7 . . :
probably equally facilitative, and-tkat what is important in 'Z
comprehension is the degrpe“bf-elabofatioq applied by the reader

. < . L -
tovtﬁe text m@perial.h It seems worthvhike, however, to compare
vefba; and pictéxéal strategies in a sys;gmatic investigation

v ) \\ . 'y .
to determine their relative facilita%i?n.

rf

N

7

-~ The present study is concerned with éetermining the effective-
nesgnof certain‘elabofation_strategies when comp;red to simple
.insFruétions to remembet text materialj' Fifth graders were
instfucted to read a passaggr ?ﬁﬁ according to experimental con-
dition, eithexrto read the-passage and generaté images or vérba; NG

\ : ¢
summaries relating to the passage content; or to read the passage

while attending to adjunct pictorial o verbji?elaboration of

[
—

the passage. Based on the mode%g underlying Figires 1 and 2,

iqyqu expected’that readers of low ability would benefit more

~  from the eiaboration strategies than would the high ability *»

reaers. Furthermore, low ability.readers wouydd behefit more

from the imposed adjunct illustrations and ¢¥eYbal summaries than

-4

\ . .

they would from the induced strategies in which they were required
) . . ‘

to generate their own images or verbal summaries. - This prediction

is also based on the models undgrlying Figures 1 and 2 which
‘ . .

| /
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)
agsume that more imposed elaboration (Figure_l) or more explicit

[

prompts (Figure 2) are necessary to facilitate performance for S

Ay

readers of low ability. o J

Not all of the information contained in the ‘text-was presented
in the 111ustrat10ns/&erb§1 sumaries. The preSent study was
designed to take advantageyof this: The postteét questions were
constructed so that hglf of them wefe based" Ln informathn hhat

'y - was also presented ;n the illustrations/;erbal swmmaries; and . ~ ;\
4 half were ba?ed :? ingormation that 1§peared only in the text.

‘ In this way, it was pd;sible to.déterﬁine.if adjﬁnct ma nri -s -
would facilitate not onlybﬁemory\for informa&ion highlightezziv *
the adjuncg materials, bui also related information whiéh appeared
only in the text. The studies that have been conducted to tost
this hypothesis will be discussed later in this paper. |
: /) ) » | o | P
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q‘.: ‘ s
or verhal.g,Pictorial elaboration consists of providing adjunct

J AN . ~ -
Chapter II

4

- &FVIEW OF THE LITERATURE o "

L} . R

A model of tekt,comprehension emerges in which comprehension

is 1mproved by elaboratxon -of the passage. As stated previouliy, _ .

this el ration may be gggsed on the reader by providing some '

‘

adjunct a1ds which make the text more comprehensible, or induced

\_

in the reader by instructlons to adopt some facilitative strategy.

Furthermore, these elaborative strateg1es may be either pictorial

"Pictures which relate to.the text (imposed), asking the subject

to draw illusé&ations.of what he is reading (this strategy falls

-

somewhere along the continuum between induced and imposed) or

instructing . the readergto generate images corresﬁonding to the ; -
ot h
4 : »

text (1nduced) Verbal elaboration consists of providing verbal

summary statements corresponding to sectlons of the text (imposed),

requestlng the reader to respond to specific questions pertaining

to the text (also somewhere along the continuum between induced

=

and 1mposed), or instructing the subJect covertly to summarize

-
or paraph;ase each paragraph (indpced). If the subject is instructed
overtly to summarize or paraphrase the text, then the elaboration

again falls -along the continuum between 1nduced and imposed because

" the product of the elaboratlon is avallable to the subject (similar

+to when the subject generates his own illustrations).

AN

e
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- phenomena). The sztuatzon is .not d1chotomous as the figure

\ N
- \ . \ B N
- Keeping innml d that there has thus far been little oxgno o

prose-~learning r arch conducted with pur@ly induced verbal

. P
elaborefion, one can visualize an idealized 2 by 2 matrix of

elaborative strategieéfas in Figure 3 (see Levin, 1972b, who o i

{ R
developed the matrix for'’catadloging paired-associate leatning s

. M 3 ” s (
' g
suggests; it must be .remembered that some elaboration falls

somewhere between induced and ilmposed (for both pictorial and

-verbal alike). Before proceeding to a consiﬂeration of: (a) the

proee research that corresponds to each of the four cells; and

) comparisons between the relative facilitative effects associa-

T , :
. ted with each cell, the paired-associate %ei?ping'research which

. A
has been the basis for much of the reading*research to be reported

in this paper will be reviewed. . B ~

FIGURE 3

¥ MATRIX OF ELABbRATIVE STRATEGIES
(From Levin, 1972b)

Type of Strategy

.

. " Induced Imposed
c [ ]
9 . )
8 Pictorial .
o
g —
— A}
&
w
o Verbal - *
v ?
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The paired-4dssociate learning task is a research paradigm

&0y

which has been used extensively to inyéstigage Bas;c learning

processes. It is deriveé from the éssumptipn that learning

i

consists .of a pairing between two initially unrelated entities

(for example,.when a child first makes the connection between

: 1 : ' Wt
an object and its corresponding verbal symbol). We may fhrﬁher,
assume that more~coﬁplex'learnihg is:based on the same précess-—

constructing a relationship between two previously unrelated

. entities. If this is in fact the way learning occurs, then the

‘paired-associate learning task provides an opportunityqto observe’

and manipulate the\process %p a controlled laboratorylenvironméht.
The extensive riesea . into paired-associate learning has

uncovered a set of coﬁsj ly demoﬁétrated variables that deter-

mine the degree of succe qtﬁieéxning when -the material to be .

. -
lgprned consists of isolated pairs of unrelated items. A logical

" next step i§ to extend these findings te jnclude investigations

&

\ N . .
of the same variables when the material to be learned is meaning-

fully connected, such as text. As Qill be seen, the leap is

" sometimes greater than anticipated because of the'increased number

of‘dimenéions that must be considered when the researcher dealsl
with meaningful text.

'Beé;use of previouélx demonstrated corrbspdndence between -
fiﬁdings in the areas-ofbpgired-associate learning'apd memory

for text, the relevant literature in both areas will be presented, ’

Beginning with the former. It will be seen that this body of . ,

26
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paired-associate learning research investigates the elaborative

techniques of interest to the present investigation.

- -

4

Elaboration and Paired—igsociate Learning

£

Imposed Verbal and Pictorial El@boration‘

_Typically, elaboration techniques }n paired-associate researxch
involve prbvidin“ieme form of interaction between the_paired items.’
Pictorially, this inferaction involves some meaningful combinatione
of the two items (/or examplé, given the paired nouns, FOOT-SUN,
the subject might be presented with a picture of the foot stepping

on the sun). Verbally; this interaction consists of a sentence A
‘or ph;ase which describes ‘the intefaction between items (e.qg.,
"The foot steps on the sun."). Upiike the prose learning research,
the stimuli can be‘pictorial as well as verbal. That is, in some
investigations the subject }s presented only pictures without
any verbal labels. 1In add{ilon, many of these 1nvestigations
have~been developmental, focusing on children from kindergarten
through sixth grade.

¢ For gxample, a se;ies of studies has been co;ducted to compare
the relative'effecéi eness of imposed visual, verbal and combined
visual and vérbal'elELoration)in paired-as;ociate learning.
3ohwer, Lynch,'SuZUki, and Levin (1967) éresented piéture peirs
to children in first; third and sixth grades to determine the effects
of verbal and visual elaboration. Picturee presented(eithe‘.pﬂql

by side, combined in some interaction, or igvolved in animated

. R7 ..
- ,



action‘were.nerbally elaborated using either conjunctions (control),
i . prepositions, or verbs (which corresponded to the visually depicted
action). * The authors found that facilitation occurred with eitner
sentence descriptions or pictorial presentations of relationshipe
between the two objects. There was no 1ncreased fac11itat1on

® . U yhen both modes were elaborated compared to facilitation with

~
»

either mode alone.

These findings were extended by Rohwe;,‘Lynch, Levin, and
Suzuki (1968) to a comparison between children from‘schools with .
high standardized test scores and children from schools withylow

-4

standardized test scores. Experi"ntal conditions 1ncluded side
by side versus action involvement of éicture pairs, .and verbal
accompaniment of the pictures',ver al labels either ¥eparately,
‘ or combined in phrases or sentences. No differenci?“in relative
r{§=1litation was found between high and low school strata Children,
and the results supported the findings of Rohwer et al. (1967)
namely, that action was better than stiii presentation, and sentence
elaboration was better than naming. ‘ . r
A study was conducted by Davidson and Adams (1970Lmin which
second graders; paired—aSSociate recognition was measured for
picture paire which Wererverbally or pictorially elaborated.
The paired pictures were either side by side or joined in an
interaction (visual elaboration). Verbal elaboration,consisted."_W;

of either prepositional ("the rope around the jar") or conjunctive

phraees {"the rope and the'jar").’ Visual and verbal modes were

28




crossed with interaction and no interaction -to form four'experi-
mental conditions. ‘Analysis of the data revealed that average
performance in the three mediated conditions was better than in

the nonmodiated,conditidn. Purthermore, prepositional joining

of side, by side pictures facilitated learning more than joined

pictures without accompanying prepositional phrase. Similar

investigations (e.g., Reese, 1965; and Milgram, 1967) have dis-

covered comparable results. One of these'studies by, Milgram will .

:

be reviewed below and a discussion of the hypothesized superiority

/of verbal over pictorial elaboration will be presented.
‘Milgram (1967). tested a hypothesis proposed by Bruner (1964),

namely that with increasing age'children shift from a predominantly

iconic mode of representation to a symbolic one. This transition
is supposed , to occur at about age six aftor which there exists an
increasing importance of verbal over pictorial modes of processing.
To. test this, children agéd 4, 7, and 9 were presented with pairs
of picturéh which were -either side by side,(control) or combined
in an interaction. Subjects presented with combined pictures

were instructed either to trace around the outline of ‘the pair
(visual) or to repeat sentences corresponding to the depicted
interaction (verbal) . Control subjects were instructed to trace

imaginary circles around each item (side by side); Tracing in

~the control and visual conditions was to guarantee that subjects

were attending to the stimuli.

Milgram found that for seven and nine year olds, both

’

16
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: experimental conditions were better than the control. While for .

- ~ . .
the four year olds,. the verbal condition was better than the S

. control, whereas the visual condition was not. The data sugggstedﬁ

.

.

to the author that the verbal mode is facilitative across Fhé age .
span in question, while visual facili;aiion ¢évelops over tﬁis
périoa. .Thgse results which are contrary t6>predic§ions ﬁased

on Bruner's hypothesis are cOnsistent with‘ﬁower's ;1969) suggestién
that picéurps have an implicit grammar similar to the laws of
Gestalt perception. ' Young children do not benefit from visual
interactions because they must deduce the implicit connective

which joins\tgém, which is nﬁt thé case when they are given a

~ -

sentence which explicitly states the connective (i.e., a verb).

2Elkind (1969) has discussed a series of studies which v
demonstrate that there is a developmental progression from figura-
tive to thematic perception: young children merely enumerate
the individual elements of an interactive scene, children of six
years begin to describe the interactions; and by eleven they
accurately unite the elements into a complete theme. However,

. Horowitz, Lampel, and Takanishi (1969) contend that the stage

of transition to thematic perception occurs af about four Yyears
of age; while Jones (1973) offers evidence that this oceurs at
about age two. Whether this/discrepancy is a function of par-
"ticular subject characteristics or task demands, or even of - .
generational differences remains to be settled. Reese (1974)
offers data suggesting that such findings may be a function of

a "Sesame Street" effect. Based on the reanalysis of data collected
before and after the appearance on television of that program
(November. 1969), he found that very young children benefited
more from elaboration (of pictorial materials presented in a
paired-associate task) after November 1969 than before. This
improved performance may reflect a one to two year acceleration .

" in cognitive ability. .



| The hypothesis that two nodes of presentation should yield
better oerformance than a single mode has also been tested by
odom and Nesbitt (1974). Chiléren in’kindergarten and fifth_v
grade weré ﬁgesented stimulus pairs in one of two modes (verbal
or pictorial) which yere presente§ either in interection or not.

t
. . ~
The experimental conditions were such that the children experienced
L oA~

either verbal and pictorial interaetion combined, pictorial or

verbal interaction singly; or neither pictorial or verbal inter-

action. When no interaction was presented, the objects were
R ;

pictorially presented sidesby'side, and the verbal labels were

presented in separate sentences appearing side by side. 1In all

conditiOns, both verbal and pictorial stimuli were simultaneously

presented.

The results indicated that there was no interaction‘between
age .and mode of elaboration; both .age groups benefited similarly
fron the two modesiof elaboration compared to the control.’

. ’ —\

However, as predicted, the condition in which subjects were
' . \*—-A

.presented both visual and verbal elaboration, performance was

better than when only one mode of elaboration vas presented

(visual or verbal). The -authors interpreted these results as

supporting the dual-coding model p:oposed by Paivio (1971) and

othe?’s. That is, stimuli which are processed thro h two modes

villilead to better retention than when processed in only one mode.
| There is no obV1ous reason why Odom and Nesbitt found : two-mode

facilitation to be better than one-mode, while previous research

31
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by'Rohwer and assbciates, and Davidson and Adams found comparable
[}

facilitation between' two modes and one mode. The pavidson and
Adam; study measured recogni;ién and“obtained'resultgnsimiiar
to those ?f:gehwer who measufed fgcall, just.as did odom and . B
.Nesbittf There appears to be’no ceiling effect in the Davidson ! c?
and Adams or in the Rohﬁer investigations._ Th; only obvious.

difference between these studies exists in the materials--Odom

and Nesbitt presented their ndn-rglational words in separate

la¥4

sentences' (e.g., The foot was large The suh wag bright) while :

///////f’—_;avidson and Adams, and ‘Rohwer et al. presented. these words joined-

by a conjunction ih one phrase (e.g., the rope anglthe jar) .

Why these different stimuli should lead to different results is
not glea;. 'Poss;bly, the separate sentences may draw the sub-
ject's attention more to the separate objects, thereby deéressing .
the interaction effect. It would be info¥mative‘to compare botﬂ*é
stimﬁli in one experiment. - |
. The investigations presented in this section offer an incon-
sistent picﬁure of the relatiQe effectiveness of pictorial and -
verbal imposed elaboration techniques. Thé evidence strongly
suggests that there ié a dévqldpmental shift toward the ability
to "yread" pictoriai elaboration, but the age at whicb this occurs
is nét clear énd may be a function of the task charaéteristics.
The ré& ew Hoes demonstrate that eithér‘pictorial or'verbal

elaboration -is facilitative in children's paired-associate learning,

and that elaboration in either mode (verbal or pictorial) is -

»
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,generally sufficient (with the e;é?btion of the findinqs of 0&om
and Nesbitt) to reach the threshold of improved performance.

Any further elaboration (i.e:, in both modes) does not have an

increased effect. .
-

Induced Verbal and Plctorial Elaboration P

The paired-associate studies thus far discussed have imposed
gbon the learner the elaboration which facilitated le%rning.
Tﬁis facilitation consists of presenting either the sfimulus'
pictures in some combined interaction and/or a sentence along
with the picture which describes an interaction between the
depictéd objects. The studies which follow induce the learner
to create his own elaporation for the stimulus pair. fhat is,
the subject is typicéliy instructed to construct a "picture in
his head" or a sentence which combines the séimdil in some meaning-
ful interaction. After éhese studies agt discussed, a.study will .
be presented which compares the effects of both induced gnd ‘
. imposed elaboration. )

" one such study by Levin, Davidson, Wolff, and Citron (1973)
compared the effects of induced imagery and sentence elaboration
on the recognition and recall of picture and word paired aSsociat%i.
_Secénd and fifth graders were instructed t9 make up a picture

. o .
and/or a sentence in their.heads?of the two ﬁaired items doing
. something togéther. Compared to éucontrol group left to their

own devices,,all three experimental conditions performed significantly ;

better, with no differences.among experimental conditions.

-

-
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For all conditions and both grades, pictuégs ftere romefbered

t

Y

better than words. This finding was tempered for the second
/

graders by an interactijy; the sentence strategy was descrip—

tively the poorest condition for words but the best strateqgy

1

for pictures. Post hoc'%nalysi confirmed_this“ eversal of
the sentence stnategy re%Ltiv to the other two strategies.

This interaction was not gpresent at the fifth-grade level.

f

This finding is EOnsistent with the findings of previ research

with pictures as imuli amich has demonstrated that the ability

.

to benefit from verbal\&sentenee) elaboration develops before

v
t -

the ability to beﬁéflt fr pictorial elaboration. Why this
%,

same developmental trend*ﬁoes not appear'when the stimuli are

words has not yet bef agiwéied. As jn the Davidson and Adams

(1970) and the Bagggr et aL.,(1968) imposedgglaboration gtudies,

_m

e combination of both - ibtorial and verbal elaboration did not
ield performance superijr o_;hat obtained from single-mode

elaboration; ag‘in supporting the hypothesis that a certain

threshold amoait gﬁaglaboration is sufficient to facilitate

9
performance after which increased amounts have no effect.

Levin (1972b) réports data collected on sixth graders who
were. presented with one of three types of stimuii in a paired-
associate learning task: words, pictorial representation of the
words, and sentences which contained the words, under imagery or

regulaf instructions. This procedure consists of a combination

of imposed verbal elaboration (sentences) with inducedkpictori&l

21
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elaboration (instructions to image5. Og‘pﬁf%icular i&itiﬂét

to the present invesgstigation is the finding that imaqgry ingtruc-

tions with sentences increased performance over sentences alone.
Similarly, lLevin, Ghatala, Guttmann, Subkoviak, McCabe, and Bender

(in press) found® that c?xildren's learning of information in

discrete sentences was facilitated by imagery instructidns,

Finally in this review of elaboration ip paired-associate
learning, a s;udy which most closély parallels the present study,
was ‘conducted by Kerst and Levin (1973) in which comparisons
were made.between verbal and pictorial imposed and induced strate-
S ' ‘gies on paired-associate léazning of.picture§ by foprth and fifth
. graders. Each experimental condition was significantly different
from controk, thbugh not from one another. The authors did notice,
however, that the variance of the twé induced strategies (pictorial:
and verbal) was considerably”greater than the two imposed strategies. .
This was interpreted in kermgﬂ;f g;eater individqal differences
in subjects' ability to generate their own elaboration than to use
an experimenter-prévided one. Thg purpose of khe present prose-
learﬁing study closely corresponds. to that of Kerst ahd Levin
(1973). In addition, ability differences which were suggested
by the Kerst and Levin data were considered; and in particular,
in interaction with the v;riougrelabor;tion conditions. Following
a discussion of ability differences in paired-associate learning,

a review of research on elaboration in reading will be presented.

At that point, ability differences in reading tasks will be considered.
. . Qe >
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Ability Differences in Paired-Associate Learning

3

A substantial' body of paired-assoéiiéqﬂ}earning fegearch has
been concerned with the differential:facilitaéion of elaboration
for subjects of high and low ability. ‘Recall that Rohwer et al.
(1967) found no differences in ability to benefit from imposed
verbal and pictorial elaboration for children w%ph either high
or low standérd achie;ement test scores. In a s£udy ﬁy Cooper
(1968), fourth grade children were separated into good and poor
readers based on a stanéard reading achievement test, and instructed
to make up interaction sentences for picture éairs, or simply
learn which pictures went togé;hér. There was no differeni:\i9/~\~\\\
trials to criterion bétween good an& poor readers-}n the mediation
condition (1.62 vs. 1.12 respectively), while there was a signifi-
cant difference in the non-mediatioﬁ condition (6.75 véi 11.62).
Furtherpore, when asked whethgr‘or not they used mediation, good
readers in.the non-mediation condition reportéd significantly more
spontaneouifmgdiation than the poor readers.

Similar research (Davidﬁgn, 1964; Rohwer, Ammon, Suzuki,
& Levin, 1971; Rohwer & Bean, 1973; Semler & Iscoe, 1963; Stevenson,
Friedericks, & Simpson, 1970) has arrived at the same conclusion:
Both high and low ability groups benefi; from elaboration; elabora-
tion brings the low ability groué up to at least the-level of
performance of the hlgh ability group when left to their own

devices_(see the discussion of ordinal aptitude-by-treatment

interactions by levin, in press). 6
| n
- . . ) : 3 o
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' Rohwer (1970) states that children who perform well on paired-
d;msociate learning tasks engage in a transformation of the stimuli.
Furthermore, proficient learners wil §enera£e some form of elabo-

rative conceptual activity t§ achievé mastery no matter what the

task may be. High ability (reading achievement, IQ, etc.) chiidren

)

have learned to elaborate materials to-be-learned while low ability

childrfen have not. When provided with a suit#ble strategy, low

ability children begin to demonstrate performance similar to high

ability children. This finding will also be discussed later on

in this review when high and‘low ability children are compared

on reading performance. ™~

The paired-associate learning research presented here has

investigated the effect of facilitating memory for piéture and
word pairs using verbal and pictorial modes of induced and imposed
elaboration. The results indicate that all straéegies are signifi-
cantly facilitative for the child. However, verbal elaboration
seems to occur before pictokial eléboration. Elaboration in one

AR mode, verbal or pictorial, is sufficient to facilitate memory;

two modes do not noticeably enhande pexrformance above this level.

&

o A Because older and high ability children app;ar spontaneously ?O
engage in elaboration of to-be-learned materials, while younger

or low ability children do not, under elaboration conditions the
latter childgén have often been found to benefit the most from
elabbéaﬁioq_“ ‘hnidues being up to at least the level of performaﬁce

2
o

" of the fo@ ’ch%%dren left to their own devices.
~ “ o , .

\( : e | -
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- Flaboration and Text Comprehension

vV Just as elaboration has been used in paired-associate learning

research, similar technignes have been extended to investigations

¥,

. \
\ of comprehension and memory for textual material. Both verbal and

pictorial modes have been extensively manipulated in prose learning
« -
research. However, up until quite recently, only pictorial ela-
| bEJ;tion techniques have been extended from paired-associate

L4
ﬁfarad1gms Only a few reading studies have investigated ‘verbal

+

strategies which are comparable to strategies used in paired-
~associate learning. A substantial body of‘verbal elaboration.
reseérch has grown out éf the use of questions placed throughout
;he text. This review will first consider the p}ctorial strategies
and then the verbal strategies.
Basically, three methods of pictorial elaboration have been
-
employed: (1) subjedﬁ:generated imagery, (2) subject-generated
illustrations, 6;; (3) experimenter-provided illustratiéns.
These three methods represent the extreme cases of induced and
N

imposed elaboration (1 and 3 reépectively), as well as a-strategy

which falls somehwere along the continuum between these extremes (2).

Subject-Generated Imagery

. Ins.tions to image have repeatedly been shown to be a
facilitative learning strategy for processing textual materials..
Typically, the subject is instructed to read or listen to part of

a passage and then pause and form an image corresponding to what
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he has read or heard. The unit of text for which the-lubject

26

is instructed to image varies from the sentence (e.g., Levin,
1973; Levin,vDivine-HawkiAs, Kerst, & Guttmann, 1974) to the
paragraph (e.g., Lesgold, Curtis, et ;l., 1975; Pressley, in
préss).a Basically, the subject ig‘instructed to make up "mental
pictures” correspond%%% ta‘what is goiné on in the text. That
imagery may be a gooa_comprehension strétegy was suggested by
Anderson and Kulhavy (1972), and by Anderson and Hidde (1971).
After obtaining nonsignificant results between two groups of

adult subjects, one instructed to image to a passage and the other
not given imagery instructions, Anderson and’ Kulhavy (1972)
‘questioned the subjects and found that half of the control subjects
reported spontaneously imaging to the contents of the text as part'
of their normal comprehensigh strategy, while half of the experi-
mental group did not image even though ‘instructed to do so.

A post hoc reanalysis of the data comparing th&se subjects who
reported imaging with those who reported not im&gi;g yYelded
results demonstrating the effec;iveness of 1magerybas a compre-
hension strategy. Although the resulﬁs are based on a post hoc

analysis, the data suggest that some conscious mental processing

T

3The.importance of the size of this unit has been considered
by Guttmann (1976). He suggests that by segmenting a passage
into units which are_ to be organized by a unifying image, the
reader is cued to what contents he should be combining in memory.
As the size of this unit increases to paragraph length, it is
necessary for the reader to combine more information in memory,
whereas when the unit is the sentence, less information must
be combined.




Y

activity is being employed by readers with superior comprehension.
The results also suggest that mature readers have established

reading behaviors which are not easily modifiable by experimental

instructions. 7

In a study-that sought to avoid the established reading habits
of adults, Kulhavy and Swenson (1974) ﬁested the effect of imagery
on ‘text learnlng with fifth- and sixth-grade subjects. They reasoned

»

3 tﬁat imagery instructions should increase‘semanti: processing,
and since the meaning of text is recalled better over time than
its rote form, memory for meaning (as reflected by answers to
'paiaphrase quéstions) should become more pronounced over timer
~
when léarning is accompanied by imagery. Thé”results of theitudy
supported this interpretation: Imagery instructions increased
memory of the passage, especially its meaning over time.
:A series of experiments will be é}pcussed here'because they

’

are the only ones of their kind in the iiterature thus far.

”

-

'fhey are relevant to ihis section and also to following secti&ns
on experimenter-provided and subject-generated illustrations.
However, ﬁgey should be viéwed with great caution because of the
\iack of rgporting of relevant information, gpparent 1n9pprogriate
control of extraneous variables, and the possible inaccurate
an;}ysis of data.

The first of these studies by Gibbons and Boutwell (1972X.

was an attempt to go beyond the imaéery research which used passages

specially constructed for the situation (resembling paired-associate
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verbal elaboration) to passages typicai of what might be contained
in textbooks. 'The 2500-word passage was taken from a history -
textbook. The authors did not specify the age ofwthe.subjects,
but it is. assumed that they.uere coliege age.' Compared to a

control group instructed to read only, there was no facilitation

due to instructions to image. i

‘.,

‘A subsequent study by Rasco, Tennyson, and Boutwell (1975),

~also with college age subjects} found a small nbnsignificant

%

effect due to imagery Lnstructlons (although the authors reported

it to be significant). The s fétudy with highschool seniors
same

yielded no differences between the imagery cond1t1on and control. -

hpparently, the differences found with speciaLfy constructed

' passages (containing a story line) mayunpt;exist when the passage

' ; Y .
is of the textbook variety. Or, the lack of effect might be due

to 1nability of mature readers to comply with 2nstructions as

"was suggested by Anderson and Kulhavy (1972). What should have

been done here was to use younger subjects wi h the same. instruc-,
ions. Rasco, Tennyson, and égutwell did conduct a-study with

fourth and fifth graders, bp&lthey substituted instructions to

draw for instructions to image. : N
e = - <
Abstract jgrsus Concrete Materlals

A 9

Because 1magery is assumed to produce mental pictorial

representations;df/what;;s to be learned, it might be assumed

that stimuli which afe very concrete are also more ‘imagible.

41
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In fact, according to the results of ‘research by gaivio and his
associates (e.g., Begg & Péiviqf 19%9), comprehension of concrete

. .
text materials (i.e., those including descriptions of concrete
"referents and events) éhould benefit most frghzimagery inﬁtruc-
tions. To test this, Pndrasik et al. (1974) first segmented a
passage into phrase u#its which were psychologicaily meaningfu;;
then they obtained subjective ease-of-imagery ratings; and, finally,
they presented the passage to édult subjects who were tested either
;ﬁ an immediate or a delayed condition. High imagery phrases . ‘/)
were found to be best remembered in immediate“testing and over
time. Theré%ygs a.slight nonsigngzicént superiority of recognition
" for high im#éery p‘rases. These findings led the authors‘to conclude
that high imagery phraseé were being coded és nonverbal spatial
units while abstract phrases were coded indmemo;y as verba}‘sequential
strings or muéh less distinctive images.:.ﬂowevé;;irecali that
Johnson, Bransford, Nyberg, and Cleary (1972) have found that
_abstract sentences are more d1ff1cult to comprehend initially; P
this may be the reason for Andrasik et'al. obtainin;fthe results |
that they did. Thus, the’superior recéii of’concreté‘séntences
may not be due to their improved imagibility, as;Paisic.(1970)-
suggests, but instead a result of the difficultf wiﬁh.which abstract
sentences are initially comprehended.. Further on in this review,
other hypothesized reasons for why 1magery is thought to 1mprove

comprehension will be discussed. -:f,ﬁ -

In two experiments reported by Lesgo;d, Curtis, et al. (1975),
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adult subjects were instructed either to image or not while reading
concrete or abstract passages during a specified time limit. The
only difference between condifions-was that the imagery group

did better on the first half of the passage butiwprse on the

-

second half relative to the control group, suggesting that imaging
while reading was effective but took‘iohger than readiﬁg alone.
Subjects Qho imaged might pot‘have been able to finish th% passage,
thus depressing their over;11 response scores. Subjects in a.
second expériﬁent were allowed ;o read at their own pace and also
to dfaw pictures corresponding to the passages. According to the
:distinction described e;rlier, the‘elaboration strategies were

shifted from induced in Experiment 1 to imposed/induced in Experi-

ment 2 (imposed because the subject was able to look at the product

E

of his elaboration, i.e., thé_actual illustratioh). ~prever,

the authors expressed little conce¥n for this shift. As expected,
the experimental‘group did significantly_better than the control
for both concrete and abstract passages, indicating to the authors
that visual elaboration is just as effective in improving compre-
hension for both types of passages. (In addition to this, they

speculated that pictorial strategies may be better for concrete

passages while verbal strétegies may be better for abstract passages,

[y

a position also expressed by Paivio, 1971.) Unfortunately, since’
both the time allowed to read, as well as instructions to draw -
rather than to image, were modified between Experiments 1 and 2,
it is not possible.to determine which factor was ;ccountable for

the obtained results.
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Imagery and Children's Prose Learning

Children-as well ‘as adults hife been Anstructed to fo;m'images
corresponding to what they read. Wwhile adults.benefit ffom'imagery—r '
an induced pictofial elaboration—*with youﬁg children (five fo seven
year olds) it is necessary to move more toward imposed elaboration
strategies; these subjects are unable to benefit from strategies
y > . -
yhich are purely  imposed on them by the experimenter. Research
concerned with paired-associatd learning in young children (e.g.,
see Levin, in'prgs?) has found it may be necessary ts invelve
the child in active manipulation of the stimuli or at least to‘
iﬁstruct the child to prepare for such manipulation. ‘Research
has also shéwn (Guttmann, 1976) and Les;old, Levin, Shimron, and
‘Guttmann (1976) have suggested that there is approximately a two-
year lag betweeé chiidren's ability to benefit from imaginal
elaboration in paired-associate learning and in prose; the former
occurring at about/six years of age And the second at.about eight
years. The authors suggest that the differencelmay be due to the
added task of keeéing traék of the context in prosﬂiwhile this
is not necessary iﬁ paireanssociate learning in which inter-pair
'relationships are arbitrary and unimportant.

Guttmann (1976) investigated the develoémental progression
~ of 'young children's'ability to benefit from imagery instructions.
Sﬁbjec?s in kindergarten, second and third gf;des listened to-a

passage and were assigned to one of four conditions. Two of these

conditions, control and instructions, are of interest to the present



'they are less so in studies of children's reading comprehension
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discussion. The other two conditions will be discussed in detail
in a later section. Based on the rezults of short-answer testing,
oniy third graders were able to benefit from imagery instructions
. efipared to control; kindergarten and first grade subjects did
not benefit from instructions to image.

Another 1nvestigation into young children's ability to benefit
from imagery instrnctions was conducted by Shimron (1974) who orally
presented stories to first and fourth graders under one of four

conditions, two of which were imagery instructions and c0ntrol

(again, the other two conditions are not of interest to the present

x

'u dcussion but will be presented later). There were no significant

;differences between conditions for free-recall and recognition

<Ly . = Py
7 v [T R T

testing. In a snbsequent,experiment, responses to short-answer
testing yielded significant imagery-over-control results for fourth
graders, but not for first graders. |

Whereas the just-mentioned studies have tended to be positive
regarding the effect of imagery instructions on children's listg,eing’;1
comprehension for third and fourth gracers with short-answer testsﬁ

;

(see Levin & Divine-ﬁcwkins, 1974). In another experiment reportec
by Lesgold, Curtis®et al. (1975), for example, third and fourth
graders were given the imagery-drawing instrnctions that had been

used with adults, but the results were nonsignificant. The authors

suggested that what is required for imaging and reading a passage

may be too much for young subjects to do. Facilitative pictorial

%
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and imagery effects occur with fourth graders when;passages’are
presented one sentence at a time and testing‘consists of multiple—
choice questions, but not with whol? passage presentatlon and
paraphrase recall—-procedures whlcn)are fffectave with adults
(Rohwer, 1970). Lesgold, Curtis et al. (1975) speculated that a
training procedure might enablé‘third and fourth graders to benefit

from imagery instructions. .

Imagery Training Procedures with Young Children

The idea of training young children to generate thelr own
facilitative elaboration has been successfully applied in paired--
associate learning research. banner and Taylor (1973), Yuille K
and Catchpole (1973), and Varley, Levin, Severson, and'Wolff (1974)
have demonstrated that young chlldren (kindergarten and flrst
grade) who do not appear able to generate plctorlal elabotatlon
following -simple 1nstruct10ns can be taught to do so through brref
training sessions. These sessions typleally consxst of presentlng ,
to the children objects to play'with or draw,'or'pictures ef objects
in interaction. Later, inathe iearning situation, theveniidren ,
are expected to imagine the object’ palrs in seme meanlngful inter-

3

action. The results generally demonstrate that this procedure

Y

o
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greatly improves berformanca.

. A training procedure has been used in readipg researéh-by
Lesgold, McCormick, and Golinkoff (1975) in which third and fourth
graders were trained on what a m;ntal image should consist, and
how to se;ect the main points of a passage for use as @ain themes’
in their imgges. Effective training should consist of thg ability
to process in turn every assertion of a p;ssagevfnd to coordinafe
gﬁese verbal represeﬁtations into a general ;onverbal context.

When subjects were reminded to use imagerf on a posttest invblving‘

a passage similar to that used in training, significant imagery

" effects were obtained. However, an attempt tq determine the
T generalizability of the training pfocedﬁre by measuring performance
| on a standardized reading comprehension tést Yielded no significant
, .. differences between experimental and control Qroups. F hermore,
even when in a second experiment, subjects. who were t;a:§:d~to use

imagery were given explicit instructiéns to image on the standardized

comprehension test, no difference was obtained between them and

controls.

L

4Regarding training through actual manipulation of objects,
Bender and lLevin (in press) have demonstrated that this may not
be necessary to induce imagery in young children. By instructing
kindergartners to plan how they would make toy objects interact,
but not actually allowing them to perform the interaction, the
children were able to significantly improve performance compared
to contrpls instructed to simply form images.
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(Y Pressley (1n press) also’ attempted to determin if 'young

- I

children (eight years old) could.benefit from imagery instructions;
Thege subjects were trained to'maiéﬁup images of\successivelyﬁ
longer prose passages (sentences,.paragraphs, ;nd a whole story

of 950Vwords) consisting~of sentences which were similar to'paired
associates combined into bizarre xnteractions (e. é;, "A cow came

d

along bouncing a basketball ") Thejauthor obtained a significant

(though small) difference between' subjects trained ﬁ? pause and
image after designated segments, and controls insﬁg&;ted to do

whatever was necessary to aid therr recall of the story. Although
/ A

the design does not allow for. the-results to be definitely attribut- -

able to the training procedure alone (there was no control condition

’

in which 1magery instructions wefeigiven without training), the

training procedure lasted only about 15 minutes and, in fact, can
1. I

be considered a multiple example shaping prOcedure which is little
/4
.different from most imagery instruction procedgres and certainly

less than the Lesgold, McCormick, and Goli f¥ (1975) four-week

: o i
training procedure. :

Why are Instructions to Image %acilitative?

Suggestions have been put forth to determine why imagery
facilitates comprehension. Imagery may be an effective prose-
learning strateqy because it represents text information more

simply. Paivio (1971) proposes that imagery may more effectively

chunk or unitize information therehy making it easier to retain
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than when it is in the sequentially organized pattern of verbal
representation. Lesgold, ‘Curtis et al. (1975) suggest that anothgr
way in which imagery may aid prose learning is by providing a

‘context or foreg;ound for the passage.

Levin énd Divine-Hawkins (1974) suggest that although.instruc-

tions to use imagery may be a good learning strategy, it may not
. . .

necessarily be a good reading comprehension strategy. Forming

an image may serve to improve learning hecause it_prévidesman
effective‘orghnizationﬁl strategy for the material to be learned.
But for material that is already well organizédl'such as a prose
passage, visual imagery instructions are less likely to be facili-.
tative. Basing their argument upon Qvidence suééesting that

there exist separate internal cognitive SYStéms (e.g.,‘Atwood,
19714\ Brooks, 1968), one for processing ;1sua1 information and one
for processing auditory information. These authofs‘also suggest

another possible reason why imagery may not be an effective reading

comptehension strategy. If imagery is a visual process,  then

imaging and reading £ passage simultaneously would result in .

competing behaviors which would be less efficient than listening
to and iﬁaging a passage, behaviors that would utilize both the
visual and auditory system#. Data consistent with this inter-
pretation were presentéa by Levin and Diving-HawkinS (1974).
Ini?ummary, the body of imagery an prose research yields

several consistent results. There éppearé to be a developmental

trend in the ability to, benefit from imagery instructions which

!

/ s
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do not contain adjunct ai?s such as picéures. The transition
from the need for imposed elaboration to the ability to benefit
from induced elaboiatién occurs at about age eight or nine years
of age. More will be said abéut this when Guttmann's (1976)
reééatch is discussed below in which he attempts to demonstrate
this developméntal transition. Furthermore, imagery in\conjunc—
tion with'listening seems to be relatively more facilitative than

imagery in conjunction with reading.

Subject—Géherated Illustrations

The elaboration procedures discussed in this section fall
along the con?}nyum between induced and imposed. Some of these
.sgyatégies afevmore in the direction of induced: the subjeét
»mﬁst:ge;egate7his own drawing or cartoon; others are more in
the directioﬁ of imposed: the subject is required to manipulatg
materials provided by th; experimenter into an illéstration of
the passage. |

A series of investigations was conducted by Lesgold, Leﬁin,

et al., (1975) to determine if first graders are able to benefit

137

from pictorial augmentation of aural prose, and if so, what variables

are actively responsibl%éfor the facilitation. These authors

utilized background scenes and cutout objects Which could be placed

on them to illustrate the text. In Experiment 1, after having
heard a passage, subjects were required to select an appropriate

background and cutouts and use them to illustrate the paésagg.

20



Contrary to expectations, this group diggporse on‘recall than ‘

did a control group who merely hear “‘e¢passage. Hdwevexy a

positive relationship was . found tq;exist between the quality of
,.'4 re ¥ S

uﬂpﬁil This prompted the authors

a subject's illustration
‘ td speculate that deciding which backgrbund and cutouts (out of
a large array of 30 cutouts) were appropriate to illustrate the
' passage;was‘confusing to the subjects and thus leading to decreased
performance.
Experiment 2'was designed to- overcome this problem by pro-
viding the subject with the appropriate background and cutouts
with-which to illustrate the passage. These first graders sig-

nificantly outperformed controls whether they illustrated the

passage Hﬁ:; h sentence or at the end of the passage, or

whether tnep or the~experimenter;performed the illustration.

To determine if selection by-subject of appropriate background
and cutouts was_the significant factor, conditions in which subjects
did or did not‘have to make selections ;ere compared. wWhile there
was no significant difference in free recall between each of these
conditions and control, ekperimenter-selection resulted~in descrip-
tively better performance. Additionally, cued recall resulted in
experimenter-selection yielding‘significangly better performance
than control, while subject-selection did not differ from control.

This series of‘Ptudies demonstrates that first graders benefit
from pictorial augmentation when selection of the appropriate

-

illustration contents is made by the experimenter. Who does the

’
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illustration--subject or e#perimenter—-is not as important; nor
is whether illustration occurs after each sentence or at the end
of the passage. '

Subject-generated il;ustration has &dso been investigated
by Snowﬁan and Cunningham (1975) with adults as subjects. A

review of this\research, which compares illustrations to verbal

responses to questions, will be presented later on in this paper.

Experimenter-Provided Illustrations

Picturesiwhich illustrate text typically have been used in
thAdifferent ways: either as prefamiliarizing aids before the
passage is read, or during the reading of the,péssagé. Lesgold
and DeGood (1973) and Bransford and Johnson (1974) presented a.
picture to subjects ?efore the passage. iThe intention of providing
thé picture wag to ;elate the information iﬁ the passage to the

reader's existing knowledge. Unlike pictures used in this way,

pictures presehted during the passage are believed to aid in the

organization of the ideas within the passage.

Pictures as ‘adjunct aids have been used by Rohwer and Matz
(1975), Rohwer and Harris (1975), Guttmann (1976), Peeck (1974),
and Lesgold, Levin, et al. (1973) to augment or replacg‘gle
presentation of the passage. Rohwer and ‘is associates re;soned
that pictures would serve ta ordanize the context of the passage,.
thus relating elementary ideas within the text.

¥
Rohwer and Matz presented stories orally to high and low

SES fourth grade subjects. The stories consisted of a series of



..

sentences, each of which contained an assertion. The format of

these assertions is described by the set: A's are B's, B's are C's,

C's are D's, and D's are E's. An'example of a sentence from one

of the passages is "The curly-tailed monkeys like to watch their

children." Later, the subjects were asked to agree or_disagree
with expiicit assertions such as A's (cgrly—ta}led monkeys) are B's
(l1ike to watch their children) or implicit ones-;ﬁch as A's are E's.
To respand to the correct implicit assertion, a subject would have
to process two, three, or four sentences together. 1In addition?

to the oral presentation of sehtences, the experimental group

was presented with pictures. Each picture corresponded to the

sentences and they were cumulative in that as each sentence was
read, corresponding pictuxélparts were added to th:'composite

L
picture. Control groups were presented with the sentence in print
along with the oral presentation. Consistent with predictions,
the experimental group perférmed significantly better than the
control-group for both high and low SES subjec;s.

Rohwer | and Harrié (1975) conducted a similar study with fourth

. \\\1
graders using the same stimulus passages but added the conditions

oral alone, print alone, and picgures alone to determine if pic-‘
torial aﬁgmentation facilitated performance or if printed ahgmenta—
tion depressed it. The results of this investigation showed that
pictorial augmentation to oral presentation/ produced suéerior
performance over oral élus print in two ys: for low SES subjects,

oral plus. pictures was better than oral alone; while for high SES

53
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subjects, oral plus print was worse than oral alone.} The authors
5
vgiuld offer no plausible explanation for these latter results.
VR P S

In a review of:research which investigated the facilitating
effects of pictures on comprehension, Samuels (1970) concluded
that the bulk of research suggests that cpngrehenSion is not

/y affectad in any measurable way when picturi? are uged as adjunct
aids. According to Samuels, the only way?lllPSt%QﬁEQHS could in-
fluence comprehension would be for the picture to convey infor-
mation that is ;elevant to the questions asked on a test; but f4
even then the’reader must determine which' parts of the picture
are relevant and which are not.

For example, a series of experimehts wgg\conducted by Vernon
(1953, 1954) in thth she attempted to obtain memory facilitation

‘with the use of illustrations debicting.text. The first of two
experimentg of pafticular inte;est tovthe preseht revi;w (Vernon,

. 1954) was'condutted with childrén 11 to 12 years of age ang/:sed

" children's stori;s of'755 and 940 words in length. B;sed on tge
results of a short—antwer test, thére were nozéignificant differences

52

in performance between children who rea il*?strated passages and

&‘-‘ .

[N

SA possible explanation may be found in the work of Levin,

itz, and Kaplan (1971), and Kaplan (1971), however. Fifth

' rade children performed better on paired—éssoc1ate and reading

7' tasks when they saw the critical stimuli alone in print and heard
an accompanying verbal description, than when they both saw the
print and heard the description. One suggestion given by these
authors was that listening while reading may be unprofitable,
causing the subject to attend to the sequence of words in the
sentence, without actually comprehending tt message.
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unillustrated passages. In an attempt to increasé the amount

of attention paid to the illustrations by thg subjects, Experi-

ment 2 was conducted with orally pre;ented passages. Again, however,
thdre were.no significant differences due to illustrations. Though

not statistically analyzed, items appeared to be recalled more
frequéntly when depicted than when not depicted. The author s
speculated that items not depictéd were overlookdd or fdrgotten
because relatively less attentio;'was given to them. ‘

A thorough investigation into the faciiitaéive effects of
illustrations on gompréhenaion by Peeck (1974), however, has
demonstrated th;t picturés can, in fact, improve prose learning.
The author‘sought to compare fourth gradérs'.memory for infor-
© mation contained exclusively in the text, e;clusiv;ly im illustra-
tions, or inhboth. Tex£ which is not illustrated may benefit

from illustrations by becoming associatively connec¢ted to the
illustration, or illustratioﬁs_might differentially fayo? elements
from the téxt that are representea in the illustrations, at the
cost of the remaining text elemenfs. Results of;this study.
demonstrated that illustrations improved learning of illustrated
text, and though not statistically significant,‘suggested a trend
in the direction of improved léﬁrniﬁg of unillustrated text. e

~ In a series of experiments reported above in which some ) : .
‘mature Subjects were instructed to image while reading a textbook
passagé, other subjects were provided wi;h-cgpcretg illustrations

which represented abstract concepgs cqntained in the passage.



S N
Gibbons' and Boutwell (1972) found significant facilitative effects

of illustratiéns'compared to control (compared to no significant
difference due to imagery instructiohs). Rasco, Tennys;n, and
Boutwell (1975) q;so found significant illustration effects
(though ;bey‘repdrted them as non-significant) for-college age
subjects (compared to no signifiéant imagery effects), while they
found no differences for highschool seniorg for illustrations

(or imagery). These authors did find significant illustration
effects comp;red to control for fourth and 'fifth graders. The

effect was considerably larger for fourth graders than for fifth

graders. . ' . -

A

Additional support for the facilitative effects of pictorial

augmentation is provided by Guttmann (1976) who sought to determine.

R ¢
whether partially imposed imagery can be a facilitative prose-

_ learning strategy ‘at an age when fully induced imagery is not.

The author attempted to provide support for the model depicted

in Figure 1, namely that the ability to benefit from imposed

"elaboration develops with age (or ability), and that younger

children require strategies imposed by the experimenter.
Subjects in kindergarten, second and third gradeé were
assigned to one of.four conditions (representing the continuum |
of Fiqure 1) in which they heard a passage and: (1) viewed .
pictures which fully illustrated each sentence of the pﬁss&ges,
P X .

(2) viewed pictures which illustrated each sentence but omitted

designated key objects, (3) received instructions to image, or
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(4) were left to their own devices (controls). . Based on the

B

results of short;answer questions, kindergarteners benefited

' 6nly from complete illustrations, second graders benefited from

complete and partial illustrations (partial not significantly
different from complete imagery or control, while complete was
significantly different from imgery and control); and third graders

benefited from complete, partial, and imagery relative to control.

These results provide some support for the induced?impqsed con-

tinuum model, ahd are ‘consistent with the séécul&tion of Lesgold,
Levin, et al. (1975).

Similar eiaboration procedures weré also employed By Shimron
(1974) with first apd fourth éraders who listened to stories and
either: ima?ed what they heard, looked at backgrounds and cutouts
which illus ted the stories, looked at backgrounds with éutouts
placed below the backgrohnd, or simply paid atteption to the’

& .
stories. There were na significant differences between conditions

for free-recall and recognition testing, prompting a modified

procedure for a second experfment. The condition in which back-

)

‘ground and cutouts illustrated the story was modified so that

the subjects were required to illustrate the story by appro-
priately placing the cutouts on the background. There were
significant effects based on responses to a short-answer test.

For the first graders, control and imagery instructions were

inferior to the twb experimenter-provided picture-conditions.

o7
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For ﬁhe fourth graders, all three treatments, induced imagery
and the two imposed pictorial elaboration conditions, were better

than control. There was no significant difference for free recall

Ao

tesfing. . ‘ '
' ¢ .
The complete illustration condition used by Guttmann (1976)
3 y
and the condition used by Lesgold, Levin, et al. (1975) in which

the experimenter selected thé‘ﬁpprogriate background and cutouts '
are comparable in that they both fall on a similar point on thé

induced/imposed elabqratién continuum; i.e., more toward imposed

eiaboration. Similarly, Guttmani's partial illustration condition

‘and Lesgold, Levin, et al. (1975) condition in which the subject

U

‘ was éxpectedﬁto select the appropriate background and cutouts

.are both more in the direction of imposed on the elaboration

continuum. In both studies, young children are shown to need
imposed elaboration, but that with age, performance is facili-

<

tated by ;ncreasingly inducéd stréﬁegies.
The‘research presented in thié sectién haa rather,successfully )

demonstrated the facilitétive effects of illustrations used to

elaborate/;;ssages for children aﬁd adult;. This facilitation

occurs when the il{ustrations eorrespd” to each sentehce or to

each paragraph. The effect has been demonstrated when the.passage

ig intentionally‘constructed to resemble‘a series of paired-

associate verbal elaboration sentences, as well as.when it is

adapted from existing children's narrative stories. Finally,

the use of illustrations has been found to support the model

'y
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of elaboration depicted in Figure 1l--the child's ability to

benefit from less imposed, more induced elaboration is develop-

< on " mental. As the child matures (between age six and ten), he is
less in need of provided elaboration and more able to generate
his own. 9,
»

Reader Differences and Elaboration

The research presented‘ thus far has been concerned primarily
with the effects of various elaboration strategies for children
of all ability levels. Exceptions are studies by Rohwér et al.
(1968) and Rohwer et.al. (1971) in which high and low SES children'
were conpared on ability to benefit .{ron& ela.boration, Reca J. the

' model depicted in Fiqure 1 which sugg.ests that level ’éf fability
,c'lgtermines the facﬂitative effect of va?rfous strate?i:g?_ that vary
along the 1nduced/1mposed cor;tinuum. Since the exphumental
manipulations were all imposed : t‘he lac:; of s&gnigica{lt difference i k
obtained by Rohwer and his asSbcuxbegg bet\veen low GW middle '.‘_ ‘. | %{N_
. SES groups would be e?tpe%ed' {a11 cﬂf}dren would, &:e ab%: to‘ - o
" benefit from imposed e%'iaboraégn) However, elabox;af:icm stratéqies //
. 4

. which vary along this continuuam shoﬂd have differentially facili-"
l
tative effects on chgildren ‘of di‘fferent ability leve‘.l‘.s. $/\ch an
';

1nvestigation has been conducted by Levin (1973) based on a model
» ' A
of text comprehensmn' pmposed by Wiener and s,,Crolner (4967)
N »’ ’_ ;

'I'his model is l?a d on the ability to orgqnize paSsage ctmtgpk, 5 ',\"

{

.,

P

.. \v,r..~
4"‘ gl

successfully—--good readers spontaneouqu orgenxz&, v.‘hile poor readefs\

sl jet . o _ \.\7 ¥
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do not. wieqer and Cromer have identified sever;& types of poor‘;
readers, two of which were "deficit" poor and "difference" poor.f
Deficit poor readers lack vocabulary skills and/or they cannot f
decode specific words. Difference poor readers, on the other hand,
possess the prerequieite vocabuiary and decoding skills but lack
the organizational strategies that ere characteristic of good
readers. Both groups of poor readers are .therefore unable to

"crgenize text, but for very different reasons. Cromer (1970)

* .. and Levin (1973) went on-to demonstrate that "difference" and .

; > 4‘ : "deficit" reader types may be differentially affected by experi-

N :ﬁjﬁeqpal treatments. |

PR

ﬁg“' ‘ By dividing a passage into phrase units which organized
.sucteséive individual ideas in the passage, Cromer (1970) was
‘aﬁie to iﬂcrease comprehﬂhsion of the difference poor readers
T 5“11& def1c1t poor readers did not benefit. Difference readers,

Jey re able to comprehend individual words, do not ;

ought "units" and therefore are unable to compriehend
\ . : S
- By showing them where the units of meaning are,|difference
O
poor readens ‘can improve their comprehension. This is not the case

ot :’#"* withgdeficiﬁ‘poor readers who do not successfully decode individual
a words and_therefore would not be expected to benefit from organi—
rvzip ‘ ‘t,zation of words into idea units. _ -

Devin (1973) demonstrated that difference poor readers benefited Q})

oy 3 considerqbly from 1magery instructions, while deficit poor readers .

did not (but tended to benefit from illustrations corresponding to

a ¢ : .
. (Iv(""b ’ '60




the text). Students were classified as good or poor‘readers pased
on the results of reading and vocabulary Eubtegfs of the Iowa Test
6¥ Basic Skills. Good readers were those with reading comprehension
scores at or above grade level, difference poor readers were those
with below grade level reading comprehension and vocabulary scores
less than one year below grade level, deficit pocr readers were
those with comprehension scores below grade\level and vocabulary
scores more than one year below grade level. Some students who
were in classroom reading groups inconsistent with their placement
determined by the abo@e classification were reclassified accordingly.
'Fourth graders were presented 12-sentence stories or 12 cartoon-
like drawings each'corresponding to one of-the sentences; Half
of the subjects presented with the printed text were instructed
to form images corresponding to each sentence. |

Two major predictiqns, one dealing with pictures versus text,
the other with imagery and text, were made by the author. Both
were of interest inTCAqunction with reader types. The first
prediction was th;t piéiorial prgsentation would be more facili-
tétive than text alone, especially for the poorer readers (after
Rohwer & Matz, 1975). However, neither the picturé versus text
main effect nor its interaction with reader type materialized.
Levin speculated that the reason pictures were not helpful may
have been due'é? the fact that in the picture condition no verbal
accompaniment was pfovided, unlike the Rohwer and Matz study N

where it was. Indeed, in a follow-up study by Rohwer and Harris

L
7
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(1975), this speculation seems to be borne out in that a direct
comparison revealed that picture§7facilitated performance relative
to printed text when the pictures were accompanied by an oraiﬂ
description of them but not when they were pres;ﬁ;ed alone.

The second of Levin's predictions, that instructions to image
would be more facilitative, was confirmed. Furthermofe, difference
poor readers were ﬁelped more by this strategy éhah‘were deficit
poor readers. This prediction was based on the hypothesis that
difference poor readers have adequﬁte basic read%ng skills but need
an organizational strategy. Thesejresults taken@together with the
work of Cromef (1970) provide a strong argqument for difference poér
readers’ need for some form of organizational strategy in ordex
for comprehension to be im§r0ved.

In summ5£§, as with paired-associate learning ;esearch, thére
is evidence that there may be an interaction between ability and-
the degree to which an elaboration strateqgy is induced or imposead
(refer again to Fiqure 1). Specifically, as reading ability
increases, the elaboration procedure provided to the reader may
-need to be less impésed, and mofe'induceét At‘the same time,
poor readers seem tc gggg experimenter-provided (imposed) elabora-
tion in order for facilitation to occur.

When poor readers are further divided according to ‘basic
vocabulary skills, the ability to benefit from various degrees . _
of elaboration is more finelj isolated. Difference poor readers .

(poor reading ability but good vocabulary skills) have been found

»
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to benefit from imagery instructions (induced) while deficit poor «
readers (poor reading ability and poor vocabulary skills) have
not. The latter group, however, appears to benefit from a //

-~ pictorial representation (imposed) of the text. A possible
explanation has been provided to account for theée findings:

=~ pifference poor readers have adequate reading skills, but lack
an organizational strategy which is provided by the imagery
strategy; deficit poor readers do not have adequate feading skills.
To further support this explanation, difference poor readers

have been shown to benefit’from text for which organization has
been provided by the experimeﬁter. This organization consisted
of dividing the passage into meaningful phrase uniﬁs.

4

Experimenter-Provided Questions

This revieuﬂtgrns—new~t9;elaboration strategies which are
verbal rather’than pic@orial. Just as pictorial strategies vary
along a continuum fro? induced to impqsed, so do verbal strategies.
However, there has béen little investigation into verbal elaboration
strategies which are either primarily induced or primarily imposed;
rather, most verbal elaboration strategies fall somewhere between
the two. The bulk of this research generally using adults as
subjects is concerned with experimenter-provided questions thch

S

are adjunct materials to the text passage. Tgls technique is
imposed in that the reader is presente;’with adjunct materials

which require certain behavior (answering questions), but is also

induced because the reader pust construct his own elaboration by

ERIC - - , . 63




generatfng proper responses to the questions. A
Rothkopf (1972) considers techniques that control the processing
activities of the réader to be of most importance in the learning
of prose material since these activities determine what the effec- %
#

tive stimuli in the passage will be. These effective stimuli are

responsible for the internal representation of the matefigl which

_ip turn determines what is learned. 1In the Rothkopf (1972)

paradigm, the processing activities of the reader are determined
by environmental factors, the use of questions about the text,

u
their placement in relation to the text, and the way they are
asked. Frase (1970) considers questions to be directions that
orient the reader to respond to certain parts of the text.
* ' Rothkopf and Bisbicos (1967) have investigated the attention
effect of questions in text. This effect has been demonstrated
to be a function of the piaceqent of tﬁe questions in the text.
Periodic questions occurring just after the seggenﬁ of text to
which they refer result in more effective inspection behavio;s.
Specifically, they result in learning not only of relevant material
but also of incidental material as well. The purpose of the study
by Rothkopf apd Bisbicos was to determine if the use éf restricted
categories of questions in text résults in iﬂspection behaviors
which facilitate the learning of restricted categories of text
content (e.g., items dealing with quantitative terms). The results

confirmed expectations: Inspection behaviors were modified such

that the subjects learned specific subsets of the experimental

64
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material corresponding to the subsets referred to in the questions
within the text. |

Eulli(l973)‘has explained how prequestions and postquestions
differentially facilitate learning. Prequestions facilitate
learning of material specific to the questions asked and inhibit "
learning#*of incidental material because they narrow the range
of attention by providing the individual with a criterion for
what material should be remembered; Postquestions facilitate
learning of both question specifié and incidental ma%eriul because
the reader pays attention to the whole passage, knowing that he
will have to respond to specific questions but'not knowing with
which material those questions will be concerned.

Frase (1968),‘interested in the effect of questioqs on °
prose learning, compared prequestions and postquestions in aiding
memory. By varying the amount of text betweeh questions, while
keeping the number of queétions constant, the author was able |
to influence theﬁ{{fi of material retained from the text. The
advantage of the postauestions became larger the more frequent
the questions. The disadvantage of prequestions was largest when
questions oscurred most frequently. Both relevant and incidental
Aaterials were adversely affected by frequent prequestions. The
retention of incidental information was depressedlwith frequent
postquestions; that is, as questions became more frequent, more:
rélevant information was retained, but irrelevant information was

retained less. This is in agreement with Ausubel (1963) who

65
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.elaborated--falls somewhe;e in the middle of the

L o,

distinguishes between a small-step approgph for specific retention

and a large-step approach for ge al retention.

Drawing in Response to Questions

The same general line of inquiry described above has been
extended by Snowman and Cunningham (1975) to include subject-
generatéd pictures which serve the same purpose as questions--
devices to induce rehearsal or memory search. This elaborative
strategy--calling for the subject to create the elaboration,
while explicitly stating what parts of the text e to be

\ fIhduced/imposed
continuum of Figure 1. The authors reasoned that subject-generated .
pictures would be as effecﬁive as verbal responses because the
reader would still have to make an overt response Es a question,
and such responses that are relevant to what is beiﬁg learned
should facilitate learning. This investigation gets‘support from «
Rohwer and Matz (1975) who stated that pictures requiring the
same {yp‘e of information processing as their semantic anai.ogues
may facilitate retention.

!

In Snowman and Cunningham's study with adults, subject—generatedv

pictures were compared with experimenter-p;o%eded multiple choice

' 1y \ N "
questions. Half of the posttest questions appeared throughout the

text as either questions or directions to sketch a picture. These
20 posttest questions were classified as “relevanf," in that they

covered material that had already been referred to by the adjunct

.66
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questions or directions within the text. These questions or
( .

directions appeared either before'.or after the correspondiné
text. The rem;ihing 20 posttesﬁ.é;égéiops concerned material-
not referred to by théxgdjunct questionszgr directiana, and were
classified as “incidentgl,“

Based on the resulté éf the Posttést, no d;fference in
performance was found between the §;o types of adjunct aids--
directions to draw were as good as guestions. Furthermore,
questions and drawing directions positiéned after the text were
more effective than when po;itiéned bef;ré, and relevant qu;stions
were responded to mofe accurateiy than incidental questions.

A significant interaction occurred between posit;on of questions
and Yirections (before or after) and re;évant/incidentAI posttest
questions. There was no position a&#antage with relevant material
but questions and directions appearing after text segments produced
v inc;iased retention of incidental items compared to questions and
di;;ctions appearing before text segments. Discussion Qf this
interaction by the authors in terms of different search.strategies
was the same as the explanation offered abovg by Bull (1973).
Research of this type provides a link betwgen pictorial ;nd L
verbal elaboration strategies and demonstrates how elaboration
may be both induced and imposed. In the investigation by Snowman
and dunningh (1975) , responses to‘specific questions were.either

pictorial or verbal &..1 resulted in the same degree of facilitation.

Both of these techniques lie somewhere on the cohtinuum between

67
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induced and imposed strate ienf—imposed in that the reader is
provided thh specific que§i~g directions to which he must -
respond, induced in that he generates his o;n answers or drawings.
Directions to draw and instructions to image are similar in that
both require the subject to geeerete a picture corresponding to
the coetents of the text. Tﬁey are diffefent in two ways:
Instruction . to image is a purely induced strateqgy, while direction
to draw is both induced (subject-generated) and imposed (the
subject le;ks at the product of h;e drawing). Secondly, imagery
instructions appearing thus far in the literature have not directed
the reader to generate specific images, but. have allowed him to
construct images that he coesiders appropriete for the text.
Directions to draw have both allowed the stuect to draw ehat he
wishes and restricted the subjecgito dreeing in respbnse to specific
questions.

In summary, the literature pregented in this review is the

result of crossing pictorial and verbal strategies with the induced/

imposed continuum as\bresented in Figure 3. The strategies pre-

55

sented above occupy various positions in this diagram, not necessarily

cleafly contained within eny one cell, but pessibly overlapping
cells. For example, imagery instructions would be an induced
pictorial strategy, experimentef—provided_%llustrations would’

be an imﬁosed pictorial strategy; wﬁile questions and instructions

to draw pictures are verbal and pictori%} strategies, respectively,

-which fall somedhere between induced and ihposed.
'ﬁh §§ Lo
. 7 - 68
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Chapter III

. - STATEMENT OF THE PROBLEM

N

Although there Have been comparisons made in previoushgﬁose

‘ ' research between pairs of the cells in Figure 2--e.g., imagery

Y

", vS. illust:étion {Rasco et al.: 1975) ; questions vs. illustrations
{Snowman & Cunningham, 1975)--no attempt_ﬁasﬁbéen made "to compare
S

all foﬁr of the cells simultaneously to détérmine their relative
effectivensss as reading ocomprehension strategies with children.
Tﬁis is in‘coﬁtrast to paired-associate research in which a com-

' & parison of all four strategies has been made by KerstM:;d levin
(1973). Similarly, only a few pfose-learning studies (Heckler,
1975, Pressley, in press; Rohwer & Matz,.1975; Rohwer & Harris,
1975; and Levin, 1973) have compared the facilitative effects
of elaboration techniques on different ability groups. The" ©
purpose.of the present-séﬁdy w . to add to this specific area

to present subjects of differenf redding ability with a pggsagé ~

narrow range of
4 g

. - criterion passages made up of sentences that 4§
.. . . S m A ,

f:imilar:in struc-
,.tufgito verbal paired-associate elaborgtion and/or contain a Ve
— . o

strong storx*line. Examples of.these typeé 6f;ﬁateria1s include:

"One type of monkey dlives in banana trees. The bananas are very
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good to eat..." (Rohwer & Matz, 1975); and "There once was a

kingdom so small that it had only one road running from the border:
{

1 :
to the walls of the town. At this border was a green and white

striped gate..." (Pressley, in press).

Recall that in the“studies by Levin (1972b) and Levin et al.

(in press) children's learning of information in discrete sen%gnces‘

" was found to be facilitated by imagery instructions. It is there-

fore reasonable ?o expect increased performance in a reading task

when imagery instructions are employed with passages containing

" sentences which resemble verbally elaboraﬁed.paired associates,

2

such as the passages by Rohwer and Matz (1975) and Pressley
(in press) for which examplés have been presented above.

A researcher interested in educational implications would

‘like to know if elaboration procedures, such as imagery, can

be successfully applied to school learning situations where the

text material to be learned does more than tell a story, but
teaches new concepts (such as the passages used in the'rgsearch
by Rasco, et al., 1}975). For this reason, a paséage was "‘chosen
for the present investié?tion which contained a numbgr of new

con¢epts which were not believed to be already known by. the

subjects.

11ty of the Elaboration Strategies -

'In order to make a compa§h§on among the four strategies

A

(plctbrlal and verbal fdrus ef 1nduced and imposed elaboration),
~ o .

PR ;
e B
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it Qas necessary to modify.some of the;elaboratign strategies so
that their form Qas as paralfel as possible within.the constraints

fo§:é9§h tgchnique.. Illustrations were considered to be the imposed

,cs&géerpart 6f'imagery, with the constraint that an illustration
limits the infbrmation given to the reader, while complete control
cannét-be éxerted on the content of the reader's imagery. An
iﬁduced verbal condiéion,qoq;isted of reqﬁests to the reader to

. ; < ,

review verbally (i.e., to summarize) the portion of the text

he had just read. This was assumed to be the verbal equivalent
of the induced pictorial qlab§ration (imagery) strategy. 1In

‘order to make the imposed verbal and-pictofial strategies as -
coh@arablé as possible, the imposed verbal strategy consisted

of pfoviding adjunct verﬁal sf;tements which highlighted certain
points of the text just as illustrations higgiighted certain
§%rtions oX the text. The resulting éxperimental strategies .

are depicte in Figure 3. . |

FIGURE 4

ELABORATION STRATEGIES USED IN TﬁE EXPERIMENT

Induced Imposed
Pictorial - Instructions to Experlmenter—?rovided
Image - Illustrations
’ -Instructions to Experimenter-Provided
Verbal .
Summarize Verbal Summaries
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Given these four "parallel" forms of elaboration, certain

comparisons were made to determine the relative effectiveness of
. ¢
each strateqy in relation to a control condition in which no
/7

elaboration was provided or suggested by the experimenter. It

. N , " .
" was also Of dnterest to determine if induced elaboration was

Iy 1

. R . :
e €£ie than imposed elaboration (within verbal and pic-

torial modes), and if pictorial was more effective than verbal
eiabora£%9n (within imposed and induced forms). Furthermore,
interactions between students' reading ability and conditions
were analyzed to determine if subjects of different ability
benefiteﬁ ;Bré or less from certain elaboratiqn strategies.

Such comparisons were made separately for responses to questions

‘pertaining only to ‘illustrated/highlighted text, and for responses

59

to questions pertaining to text which was not illustrated/highlighted

(a replication and extension of Peeck, 1974, and Snowman & Cunningﬁam;

1975).

s

. Recall that Peeck compared questions pertaining to illustrated’

parts of the passage in the experimental condition with the same
quéstions in the control condition, and also que;tions pertaining
to unillustrated.parts of the passage in the experimental condition
with the same questions in the control condition. Although therev
was.avtrend in the di;gétion of illustrations facilitating unillus-
trated text segments, there was no significant”gifference in

. \
retention for unillustrated text between the experimental and

-

control conditions (but the difference was in the same direction

B :
, >
#5
%

& y



’ ' - v " - »ET
1n ‘three independent populatiojp) . Ig'thgi;resent study, ‘a compariw

\Q I
son was made between these two performance pnofiles,Ki.ee, 55,

k] Cw
text. (The reason why no direct comparison of the twb
t‘ . ‘@ s N
types could be made jwill be discussed later;z_ o .
P } A g

Predictions ' s
Separate analyses were performed for responses.to Questicns
pertaining text which was illustrated/highlighted, and for
responses o questions pertaining to text which was not. Because
of e nature of the four elaboration strategies, determination
of the effectiveness of the elaboration procedures was based on-
either one or both of these. The analysis of responses pertaining
to illustrated/highlighted “text would demonstrate the facilitation
of rhe imposed verbal and pictorial elaboration conditions. The
analysis of responses to questions pertaining to text which was
not illustrated/highlighted would demonstrate any facilitative
side effect on this text as a result of imposed elaboration of
the associated text. Since induced elaboration could be applied
by the subjects to any portions of the cext, the results of both
analyses determined the effectiveness of the induced verbal and
pictorial strategies. These analyses were used to test the
follcwing hypotheses based on the rationale presented above.

The evidence based on paired-associate learning (e.q.,

Kerst & Levin, 1973) and reading research (e.g., Rohwer & Matz,
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A : \:’;1975; Leagold; Levin et al., 1975) hasyshown that providing children
‘&-n with suitable elaborative strategies facilitates memory compared

>\' R - when children are left to their own devices. Research using

' i'b questrons placed throughout the text (e.g., Rothkopf & Bisbicos,
1967) has demonstrated consistent facilitation of memory.for'

text with adults. The first a;d second hypotheses tested in

the present study were based directly on the research using pictofial

elaberation with text, as well as extensions of the verbal facili-

tation findings ie paired-associate learning and questions research.

Hypothesis‘l. For questions perteining to elaborated text,

performance would be improved in each of the

experimental conditions relative to control.

-~
¥4
Hypothesis 2. For questions pertaining to text which was not h
elaborated, performance would be improved in the
r-2
? induced verbal and pictorial conditions relative

to control

\(;esearch involving the use of questlons positioned thro

the textqh ‘gpn51stently demonstrated that questions not o y \

TEE

fac111taqé memory for the tept to which they refer, but also

for text not explicitly refer d to by the questions (e.g.,
Rothkopf & Bisbicos, 1967; Snowman & Cunningham, 1975). Research
using pictures to illustrate text has suggested a similar finding:
Memory for text which is not explicitly highlighted by an illus-
tration may also be facilitated (PeeEk; 1974). This research

prompted the third hypothesis:




Hypothesis 3. For questions pertaining to text which was not
. elaborated, performance would be improved in the
imposed verbal and pictorial condition;)relative
to the control.

The work of Rohwer and his associates (e.g., Rohwer et al.,
1967) and Levin (e.g., Levin, 1973) has shown that high ability ‘
children are less in need of elaborative strategies than are low
ability children; and therefore, high abilitf children do not
benefit as much from the strategies in paired-asaociate learning

or memory for text. The fourth hypothesis was based on this

v
[y

regsearch:
Hypothesie 4; Students who are below grade levFl reading ability
, would benefit more than students above grade level

reo reading ability from the elaboration strategies.

Furthermore, comparisons were performed which were of 1nterest

to the present investigation but for which no specific predictions

could 5; made. Thééﬁhwere comparisons.between induced and impoeed

elaboration (within oictorial and within verbal), and pictorial m

and verbal (within induced and within imposed).
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Chapter IV

METHOD AND PROCEDURES

Subjects

| The subjects c'isted of 192 fifth grade children from two
schools: one in southeaﬁtern Wisconsin serving a middle-class
sﬁburban population, and one serving a rural community in south-
eastern Wisconsin.

vFifthvgraders were chosen as subje in the present investi-

gation for a number of reasons: Firstd most Fesearch with a focus
’ {siﬁilar to that of this study has used children of about this age
rg{ffor example, Peeck, 1974, presented illustrations to fourth graders;

Kulhavy & Swenson, 1975 instructed fifth and sixth gradgrsjto

form imagés);'second, children of this age seem able to comply

with imagery instructions without extensive training (Kulhavy

& Swenson, 1975; Levin, 1973); third, fifth graders are less likely
than adults to apply effective lgarning strategies, such as imagery
: . Tk

ions (recall the study by

in the zysence of explicit ins

=,
Anderson and Kulhavy, 1972, . hich adult subjects repsrted

in ‘a non-strategy control).

AL —~ &
6g§.‘n gnd Divine-Hawkins (1974) pave shown that even with fifth
graders there is a disposition on the Part .of some children toward
utilization of a strategy evéﬁ?ﬁzgﬁpot instructed to do so.| Even
though these authors found facilitation due to imagery instréq&t;ns,
- of the 50 children who reported frequent use of imagery, 20 of “them
were in the uninstructed control condition.

7 ' _.76
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The subjects were identified as being in ohe of two reading
- s

ability categories, based on éomprehension subtests from gtawé
dardized tests administered to intact classrooms by the schools
(the Iowa Test of Basic Skills for subjects in one school and the
Metfzpoiitan Readiness Test for subjects in the other). Subjeéts
were classified so that approximately half of the children were

' “Eesignated as §bove grade level readers and the remaining half

o wérqmdesignated as at or below grade level readers.

In order to include subjects from both schoois in the same
analysis, it was necessary to use common criteriayfbr asbigning
subjects in both schools to the appropriate reader categories.
Since_differeﬁt standardized tests were used by the two schoois,

‘equivalency tables contained in the Anchor Test Study (1974) were

used to convert one set of scores to the other.7

~

-~

Materials

A passage of 490 words in length containeé in seﬁen paragraphs
was d to assess the eﬁfects of the experimental manipulations.
This passage was taken from a social studies textbook intended

for sixth ggade level (Social Science, 1970). This passage describes

&

. 7'rhe Anchor Test Study was initially conducted to permit the
analysis of scores on various reading achievement tests. Scores
on different standardized tests are not numerically comparable
because of variations in standardization procedures among the
tests. The equivalency tables contained in this study may be
used to convert scores obtained on one test to equivalent sStores
on another. ‘U

7




the effect of the industrial revolution on cloth production. As

can be seen from Appendix A, the passage refers to social, cultural,
and economic changes during the seventeenth century. A second
pé;sage, used for warmup, was taken from the children's story
Winnie-~the-Pooh (Milﬁe, 1926), and consisted of 465 words also in

seven paragraphs. Thigapassage,,unlike the first passage, has a

very noticeabie sto;y line (see Appendix A). Being familiar to
most children, it may ﬁ;ve se;Ved té decrease anxiety about the
text situation. The pggsages were chosen because it was possible
to illustrate their contents with simple line drawings. )

The associated illustrations and verbal highlights which were
used in thgaimédsed pictorial and verbal conditions are presented
in Appendix A. Each illustration and verbal highlight corresponds
to one paragraph of each passage. These adjunct materials were
constructed so as to provide épproximately the same information

in verbal and pictorial form corresponding to each paragraph.

‘Norming Study. The illustrdtions were constructed through

the cooperative\gffort of the experimenter and three artists.

N
The two passages were obtained based on the agreement by these
four people that they could be illustrated. Then, the best possible
way to illustrate each paragraph was discussed followed by pre-
liminary sketches by one of the artists. Only when all four, people
agreed that an illustration was the best possible for the paragraph

was it retained and a final drawiné'made. All illustrations were

presented in color because it was believed that color would make

' 78
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them more comprehensible.

To accomplish comparakhility betﬁeen illustrations and verbal
highlights, five adults (including the experimenter) were given
the two passages and corresponding illustrations and asked: to

A
generate one sentence per paragrapﬁ that corresponded to the asso-
ciated illustration. They were informed of the nature of the task
and the population'for which the materials were intended. They
weee also cautioned not to include more infermation in their verbal
statement than was conteinee in the ellusgpation.

These verbal statements (five for each paragraph, excepe when
duplicate statements\were generated) ;ere shuffled and presented
alona/with the ill rations alone to a sepafate group of 20 adults.
These adults were told to choose the verbai eéatement that best |
agreed wfkh the illustration. There ﬁas popular opinion for one
statement over the others in ali but a few cases. Wwhen the majority
was split between two statements, it was because there were only
small wording differences between the statements. The statements
which were chosen most were used as adjggE:)eids in the imposed
verbal condition. '

Main Study. The passages were presented one paragraph per

*page with each of the paragraphs on the left side/of the page with
the corresponding adjunct aid (illustration oﬁﬂ’érbal eummary)
on the right side. This was done so that the eubjects in the

imposed conditions could leok back and fourth between passage and

adjunct aid if they so chose. -

79 ‘
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Materials for the induced pictorial and verbal conditions o Y
were constructed in a manner similar to the materials used in ~
thp-imposggf%;nditions. On the right hand side of each page was
either the word SENTENCE or PICTURE which were reminders to the
subjects to think of in their own words what the paragraph was
about (S-generated verbal summary) or get a picture in their mind
of what the p;iagraph was about (Image)——see‘Appendix A.

The posttest questions were short-answer fill-in-the-blank,
and consiéted of two questions for ea&gaﬁér é ,p. One of each

_ <

of these twg questions pertained to text whiéﬁgégs illustrate&
or verbally highlightgd, while the remaining question pertained
to some other points in the paraéraph. To determine what points

of the passage should form the basis of. this second group of

questions, the main points of each paragraph, which were not

L
'

referred to in the illustration or verbal statement, were listed
and one was randomly sleected for each:paragraph. It is important
to point out here that because of the procedure used to generate
the pogtions of text that were illustrated/highlighted and those
that were not, no direct comparison of the tw; question types

was made.’ Rathe;, comparisons among conditions were perférmed
within each question type .separ‘ately. All Z*uestions were of

the "what," "Why," or "How" variety (see Appendix B).

Procedure

In addition to the two passages on which the subjects were

N
-



68
instructed to execute the various strategies, two other 96493989
were also presented. These other passages (taken from the Wisconsin
Design for Reading Skills Development (1974) wére to aid in the
determination of the three reading abilities (good, difference
poor, and deficit poor) originally ingended to be a factor in‘the
present investigation. After readinJ each of these two passages,
short-answer queétions were asked. These stories were short |
(about 100 words), and reading them and answering the gquestions
took only about seven minutes. _This section of the study willinot
be considered further because it did not provide any usable

information. o, .

h subject was individually presented with all four passages;

rd and fourth pass?ges were presented under one of the

experimental conditions. Subjects were allowed to read at their

own rate; their reading time was recorded by the experimenter

" and found to vary between approximately two and seven minutes

(most subjects read each passage in about four minutes) for the
wérmup and criterioa passages. Though not explicitly recorded on
a per-subject basis, it was ciear that subjects in tie induced
conditions took the longest time.

In the control condition, subjects were instructed to read
the passage cafefully because later they were expécted to a;;wer
questions about the passage contents (see Appendix C for detailed

instructions for all conditions). Subjects in the four experimental

conditions were also told that they would be tested on the passage

) contents.
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In the imagery condition, subjects were instructed to readi.
each passage carefully, and after reading each paragreph, when
they saw the word PICTURE, they were to pause and get a picture .’
in their mind of what the paragraph was ebout. Two additional
procedures were employed to-increase the probability of imagery
production: First, these subjests were informed that they would -
be expected to reproduce their images by drawing from medory at

N

the end of the session (in fact, the experimenter asked each subject
’ s

to describe one of his images from each test passage. after the

posttest); second, these'subjects-were aisq told'that when they

were imaging, they should look up for a few seconds so that the -

N

experimenter would have some indication that they might be imebing.

£ .
An example was provided of what was meant by getting a picture in .

their mind corresponding to a passage.

In the subject—generated verbal summary condition, subjects
were instructed to read each paragraph carefully, and after reading
each paragraph, when they saw the word SENTENCE;mthey were to pauge
and, in their own werds, think of what the paragraph was about. |
%he same two additional procedures were used here as in the 1magery
condltlon-—namely that subjects would be exgected to reproduce
their verbal summary (they were asked to reproduce one of these

after the posttest), and that they should look up for a few seconds.

An example was provided of what their verbal summary might)be.

In the illustration condition, subjects'were instructed to

read the passage carefu;ly'and'after reading each paragrabh, they
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should look at the accompanying illustration whiohimoald.be a

<
%

* remindér to them of what the paragraphtwas about.

b o In fhe egperimentergprov1ded verbal statement condition,

\

s
Loy

subjects were 1nstructed to read the passage carefulﬂy and after )

N : reading each paragraph, theyﬁshould 1look at the accompanying
. , i ‘

LA verhal statement which would be a reminder tq»them of WP‘

ﬁparagraph was about..

- - torial conditigns. As waéggtated pr9v1ously§ the Pooh passage

was. used as a warmgpégécause its charac&er was?féhiliar to the sub-

:

sage (the

) - )ects. Each test pas givé% immedxatel?*after ea

e 1 #
g . 2 warmup passage and the crgterion passage) was :éad ; whe experi-
N :\n - “. "‘ :‘\.

mentex read the questions an?it?é subject

e

Verbalized the responses

"4‘. ~o

‘qfter the questions were' IR
»

'which*were recorded'byithe(experimenter.n

>
«_asked for the watmup gassage the subjectNWas4instructed ‘to’ read

, g R
the second:passage. o f-;g., ’ ; S

e . N A - SR .
. Desigg o, |
X~ . v ;_': Two sets’ of anZTyses were performed on the data. One set >

- ./

1nvolved'responses to questions which were elaborated, the other

. set 1nvolved responses to questions which were not elaborated.

[+

> ‘ Each set of analyses consisted of comparisons between each of the

' treatments au&jahe control, as; well as oomparisons anong certain -
. - .treatments.ﬁ.These‘contrastsvyere performed on the data as_arranged

W .
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invFigure 4. Only specific analyses of this 2 x 5 array w;re of
interest in the present 'investigation. These are presented in

r Figure 5.
FIGURE 5

ARRANGEMENT OF THE DATA FOR EACH SET OF QNALYSES

s
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Within each type of

estion, th%/ first .eight contras?;ﬂ_ a .
4 I . o £ .

were used to ‘compare egch treatment with the ‘%ontro/l acros ¥ading

ability, as well as th_) interaction between treatment and -‘ébility
rast compared Instructions to Image with
: ]
_ ading ability;" the _second contrast compared the

) hg.ﬁj&, the first
Control a’crossA
. interaction reading abilitye';uth the Imagery-Control difference) X S
‘ . The second eight contrasts were qsed to compare trea nts with h"

!’ each other. Of the six fossible comparisons en treatments

. (and the corresponding six interaction comparisons) only £

> /0 [S ‘
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wE,
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CONTRASTS USBED TO COMPARE THE CELLS OF FIGURE 5
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~ R . . - &7 . w -
Instructions to Summarize 15 S 41 | -1 +1 (-1
vs. Experimenter-Provided’ : -
Summary ) }m +1 (-1} a1
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of interest in the present 1nvest\}‘tlon. These com;ga.ets'compared ‘
L4

induced vs. imposed (within pictorial and within veggll). and »

pictorial vs. verbal (withi& induced‘énd within imposed). ~The - o

.

corresponding fﬁé‘éraction contrasts compared the relative faci1i¥ .
. . -
v tation of thg t:@tments for each reader type ?e g., the ninth
P
a contrast compared Instructions to Image and Illustrations across

reading ability with the Imagery-Illustration difference). The
. four cbntrasts cémparing a treatment with the Control across
* readlng ab:.l y were direct10na1 (one-ta;led) , the remaining 12

&
co ntrasts we y,‘ i

%‘two-tmled) “#ach comparison was tested at
UL '.',_“ o ‘ )

» . .
< e - ¢

,(J&')i) ' J,,t wés deternu.ned that with 20 subjects

J"rol condition (a = 0125, .

Tt

S An alpha level of
N N r 3
ﬁceep the experiment—

..6 tsts on each of

m’x
- .:-.l" S&‘Nueétio'_‘,' 5
RN ﬁ‘ N
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RESULTS
_The effect. of tfhu;{\ents and their differential facilitation

=y _P‘ ‘ for thé two ability groups was determined through two sets of

4

_analyses; one set of analyses of regponses to questi:ms pertainin*
to text which was elaborated, and another 'th of analyseé of
* responses to questioris.perta}n"ing to text which was not elaborat‘e;i*j

The results of this investigation w%ll be presented by first

o considerir.lg the first '_set of ana‘]'.ys;as followed by a _qgnsideratj*
of the second set of analyses. As eath compa‘r'iéori‘.!io% a set of
analyses (i:etween two treatments, dfbétweén a treatment and the .

*fccintrol) is considered, the :,c_:gz':'-respbr_lding interaction invoiving

the two ability groups will also be .considered.

[A . ) 9

g . BAnalyses of Questiong-Corresponding to Elaborated Text
P - :

// ' T 3’ Sixteen planned comparisons as presente

perform ,,go determine facilitation due to treatments and differentia

kg

effetts as a fuhc‘i:igh of abilitfy level for responées to quest:igmsy:r
L. ¥ Lk o ot
. & e . \\* - :
pertaining to text which was elabo %d Each co?_a.;ison was - T j
o SRR .
tested at an a-level of .0125. The @ur comparisons t%mfn the .»

“

Fi®

. . C N
control and each treatment were directidnal; the remaining $2
.

! A . . . o R .
were 74. ‘ . o o 5 s
. . P t . N pr d

- N . . . \ —~ R #

\' ‘ "Sin_ce subjects were randomly aq‘piéned o treatmen?a prior to

w

L A
-
4
o
Q0
<3
£y )
S
™
. ¥
=
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daetermination of theis ability group placement, and because some

subjects were dropped from the study because there wefe no standard
achievement reading scores available ‘for them, the resulting
eample slizes were unequal from one ability/tretment combin:f“tion
. to the next (see Table I)'\‘ As a result, it wai necessary to
compute the harmonic mea:nv f the cell sizes (N = 19.9641) which
was then used in unweighﬁe \ns analyses (see Kirk, 1968)‘.
To facilitate the reader;?y interpretation of the data, they
| have been converted ‘t‘g\.pery'centages. The error term for questions
a which referred to elaborated text was computed_bn be MSE = 421.457

]
This term was used in each of the 16 comparisons. The standard

devi{tions from which this. term

Table I.

"

A ‘ -,.'. "A
four celli\\?w vy

interaction between treatment and

’ .
. LRy

( effect of ;:‘re i
'l ¢ “

risons of a treatment w1th the i

&

are presented in Table II 'The values of F- necessary & obta.i.n

W
s:.qnificance at a =,.0125 with 1 . and 190 degrees of freedom is

G
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TABLE I
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CELL SIZES, MEAN-RERéENT CORRECT, AND STANDARD DEVIATIONS
OR EACH ABILITY LEVEL AND TREATMENT

f/l A ¢
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to Summarize
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0
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Grade Level 4
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TABLE II { '

{ COMPARISONS AND CORRESPONDING F- RATIOS FOR
QUESTIONS PERTAINING TO ELABORATED TEXT

AV .
ot
< N o . ';ﬁs/ !f“_\ % 1\',_& '
Comparison F-Ratio e
Main Effect Interaction l . )
' . i P ' . . B
Control vs Instructions : g&., ; . 5.3909 _
to Image Ny ) \ ) /
* . — : \\w
Control vst Experimenter- N
{ Provided K‘llusvtration 5.3858 <1 % ‘
» |control vs Igtfuctions ‘
: 1.7560 <1l - .
to Sutize ! :

w x 2 - : "

. , & ’ s

?' Contrpl vs Experimenter- 2.9116 <1 :
ProviEed Summary o ) .

1
Ins ions to Image vs ‘
imenter Provided _ 9.2627* 4.5191 ' *
”» ‘élustratlon T - L

\‘f ‘ I = g -

‘ " lInstructipns to Image vs - ) . ‘ onii
Ingt,:uctlgq to Summarize ' <1 . 3.5531 '
Expgilmenter-Provided C

- -|Illustration vs Experimenter- <1 1.1681 ' -

LR ~P_row,j.ded Sunlnary | ' AT ~

K : ) -r‘ -, = \ v
i ".fy]:nstructions to Summarizeé vs, - : - ‘ h .
ﬁfxpenmenter—Prova.ded Summary 9-1901 1.7462
- ]
*gignificant at o = Q.
. ; L —
e s - '
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N
~




and a correépondinghdecrease in performance“fbr the high ability

' tration condition compared to their performance in'the Imagéry~ .

78
5.10 for the diréctional comparisons and 6.25 for the non-directional

. .-

comparisons.

The first four main effect comparisons presented in Table II
were conducted to test Hypothesis 1. As can be seen, there is only
one of these four comparisons which supports the hypothesis;

namely, Experiméﬁtgr—provided illustrations compared to the Control.

‘There was no facilitation as a function of the other three treat-

ments. In fact, Instructions to Summarize descriptively decreased

s

,,

Eerformance compared to the Control.

The corresponding interactions showed no significant differ-

ential facilitation of treatments compared to the Control fok V

two ability groups. The interaction between ability and the
Imagery-Control differences which approached)significance was
due to a slight increase in performance for the low abi&ity group,

v

group in the Imagery condition relative to the Control. ) %
. G-

Of the remaining eight comparisons (between treatments),
two. main effect contrasts were significant: induced vs. i sed

within pictorial; induced vs. imposed within verbal. For both hﬁ

these comparigonss experimenter-provided elaboration was. better

\
v

than subject—generatéd el&bo:é;ion. The interaction between

ability and the fifst of these differences (impq‘hd-induce ithin

'pictoria!) approached significancé}\<This was primarily due to the

K

higher performance of the aboveigrade level group in ﬁﬁe‘illus— m:.
’ \

T

o

. S):i_ -\'~§.% o
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con“dition. However, as was noted previously with reference to the

Control condition, this is not so much a function of the facili-
tative effect of Illustrations as it is a function of the depressed

performance under Imagery instructions.

Analyses of Qultions Corre_sponding td®inelaborated Text

Sixteen planned comparisons as presented in Figure 5 were

performed to determine facilitation due to treatments and differ-
ential effects according to ability level for responses to questions
. .
pertaining to text which was not elaborated. -Each comparison was \

tested at an a-level of .0125; the fo/\ir' comparisons between the.
] A

) con'trol;‘and one treatmentS\YPte directional, the remaining 12

o

were’iiot .‘ RS T~

€ o P
LT

The error term for questions which referred to unelabi®¥ated
te;ct was computed }:o be MSE = 3§i.51 in each of" gi:‘l‘e’f'il‘G"'.conparisons.
The standard’ devia.tions'froxﬂ’“which this term were calculate&are
presented in Table III.nw 'l‘he mean percentages of correct responses : 4
(out of Seven) are also presen.&ed in Table III. Analysis consisted , | -
of . plgnned comparisons among these cell means. The 16 conparisons -

»

=\ .
W analyses were based ‘on the same- contrasts as the’ questions . «
\ . 5 .

; pertaining to elaborated text. 'I'hese comparisons and, theiqcorres—

L o «Jﬁ%-ﬁl ?Ej,;’#;
ponding F—-ratios are’ presented in Tablh . 'rhe values # S o T

i

necessary. to obtain significance at o -9 .0125 (1 and 190 df) are

-»

5.10 (directignal) “and 6: 25 (non-directional) ' coE

<« ~
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TABLE III #
CELL SIZES, MEAN PERCENT CORRECT, AND STANDARD DEVIATIONS ;
FOR EACH ABILITY LEVEL AND TREATMENT i
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TABLE IV

COMPARISONS AND CORRESPONDING F-RATIOS FOR

- —
QUESTIONS PERTAINING TO UNELKBORATED TEXT
—
.‘
Comgarisw' F~Ratio
:.)" e
- Main Effect -~ Inteffjtion
Control vs Instructions <1 1.356
to Image .
»
Control vs Experimenter- <1 <1 )
Provided Illustration ’
Control v§ ;nstmctions ; <1 <1 o
to Summarize
Control vs Experimenter- <1 d <1
Provided Summary
Instructions to Image vs ' \ )
Expegimenter-Provided 2.5537 3.3794
Illdiration B
Insm ctJ...ons to Image \_.rs- <l 1.8907
Instructions to Summarize )
Experimenter-Provided
Illustration ys Experimenter- ;<1 <1
4 Provided Summary '
- Instructions to Summarize vs <1 <1
,,;“, . -|Experimenter-Provided Summary s
* ’ *:\A‘r ; '
»
L.
.. K
.*j -
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.ﬁl ! ) -~
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'l‘hif\s set of comparisons was conducted to test Hypotheéas 2 and 3.

As caK %e seen, there are no pignificant differences associated

A
with any of these contrasts. ;l’ﬁ\ s no facilitation for text

'v’
'

to which these questions referred; - g f:‘"“

Summar;y of Analyses as Related to Previous Hypotheses

The first and seconds hypotheses predicted that there would

be facilitation in the induced verbal and pictorial conditions
. s ‘
for all text because there could be no control over Vhat pnttions

to do so. Analysis of both types of qﬁestions sH At no
! B .
faczlitation occurred as a function of the two st:ﬁagies,

e l'v"’

-\4

was not elaborated because of its” associatio(r “h t';he elaborated
text. This was not demonstra-ted, but the lack of facilitation for
unelaborated text may have been due to the 8mall amount of facili- h

\ tation for the elaborated text. ’ \ ’ . .

VR Althoughno specific predictions were made based on the two

- ,‘ . g s -
mf’ ability groups, it was expec?:od that the low ability group would
benefit more ‘from_ provided illustrations than would the high ability -

- ’ grroupf This was not found to be the case. In fact, both groups
., .

benefitéd from illustrations by abgut the s 4:_;;:', unt Sompared

\ ' to the Control. ’ - S

: - 95 .




‘_textbook‘paSSJQes. This research w111 be follOWed by the work , - _' -

Chapter VI 7y

DISCUSSION o
This study was designed and comducted to answer two general

questions: Can elaboration'strategies which have been shown to

work with laboratory passaoes be '‘as effective with more school-
. ‘ 4

like (referred to here 'as "taxtbook"”) passages? Can verbal elabora-
' ! . '

tion procedures be shown to faci%*tate memory for text as effectively
K _ g f.h“ gyt . !.' Y . H

;tehpting to answer both of these
] . A

questions in one study may have resulted in compromisigg thé
S . o e

accuracy With which eéch queation was, andwenpd Specificaidy, v

) i\

as pictorial elabofr

since the elaboration procedures used in the present study provided . ' ;

.,
only marginal facilitation with the :ype of passage used, < . -
legitimate comparison of verbal and pictorial stnFtegies way . \‘3- A{a
have been undermined. d .' R _— 7 } ’
) In this discussion soﬁe'additional researchuuiiipéj}presented : ‘ gj,@

of Which during e time when the presont study was ing designed

and conducted, this author was not aware. These studies {a o <

.

.inveqtigated pictorial and verbal e!hboration strategies using

-
>

‘

R
of Levin, Bender and Lesgold ﬁ press) who suggest a more reasonable
control procedure against which\tp coupare elaborative strategies
£ “u A y . [}
using adjunct dids such-as pictures ;hd/6;:;al statements. ' _

Then, the results of the present inv;stigation.will be discussed,

. ¢ ., “ L x « o,
< . ¢
. . LI - .
- - L . - <
. " ' a0 . ,
. ° ’ . , ~» b . . Y »
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considering first the analysis of responses to questions pertaining

to elaboréted_text, then the analysis of responses to questions

pertaining to uneleborated text. Following this,'supplementary
‘ B
results will be presented in which college students were subjected

- to the procedures used in the present invéstigation. In view of )

these results, some cdmments concerning the difficulty of the

»

pa l'ge will be considered. §

Finally, implications of the present research and suggestions
[N . .

for future research wili be'discﬁssed. As stated above, the
7

current investigation has created more questions than’itfnjsi:—’;;//fq\\\
’ /7 ) ' v 4 : -

answered.
&

. .
' R )y .

‘Additional Research~Using Textbook- Passages and Verbal Elaboration .

+

At the outset of this sthdy, ' the present author'was not . P

.
» »

aware of reseath which might provide -some idea of what to expect
. . u\ -

with a testbook passage and verbal elaboration. The studies by

. . , L4 N ™

‘Gibbons and Boutwell (1972) and by Rasco, Tennyson, and Boutwell
. I“

(1975) contained so many apparent'discrepancies and flaws that
_their findingsfare highly_suspect. For. instance, the authors

appear to have incorrectly reported a Significant imagery'effett
4y 7 N N -’ -

R ' while in fact 1nspection of the data suggests that 1liustrations

yielded significantﬂfac111tation \ As it turns out\ the findings

° t

. -of the present study are in cIose agreement with the findings
. ~ o

) of these two 1nvest1gations—-that‘recail of textbook _passages
- ¢ N

is not improved with imagery knstructions but sbme improvement A

£

- D . . T /6 A' )
- - ‘ : : ) L 4 hd -
. o® . \ C/ 2 N
£
c 97 .
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‘nificantly diffeyent from-the:control but ﬁqt’frqm one another.

'iS qptained by pyoviding illustrations.

puring the yriting of thie paper, two additional sources

of information hecame known which bear substantially on the -

preqjctions and\findings of this;inVeétigatibn. One is a paper

\

presented by Lesgold and Curtis (1974)' the other is Curtis’'.

master.s thesis (1975).  In these studies, verbal elaboratlon
. " ’ L . . ¥
was jnvestigateq and then compared‘with imagery instructions

'
~

0ok pagsages:

o

The firstlof theSelinQestigations,'by\?esgold and Chrtist

(1974), compareq. instructions to coliege students to prepare yerbal

sﬁmm;rigs while reading pagsages (and* then.write out the summary)'® ‘

-

with a control group instrycted to read the passages for recall

. v .

(anq then alphabetigg;thé words in each passage). 'A_thirqwgroup

wes‘instructed to prépare summafies, but\they’wrbte the summaries

"

le‘éfly half of the passages, and‘alphabetiZed the 6ther half of

_ the passagesf Thls last group waa 1nc1uded to determine if Writlng

the gummaries was,the important activity' or if preparing the*summary

wasS gufficient. fhe results were that both treatments were sig<¥
: .- LS . ’

<

NO comparison wag made in the third ‘group between performance on -

epassages_for which summaries weif written; and’passages which were

< - . L 3

alPhabetlzed by the subjects. 'Mbreover, whe the subjects dere'
diviged into good and poor readers based on a standa:ﬁ reading % °
pomprehension tegt, no interaction~was found between ability and

’

treayment; both groupsfbenefited equally from the strategy. -

a8

™

’
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'Apparently, preparation. of a'verbal summary is sufficient to improve

performance. ‘

H 3 ,"“
Although a significant difference was found between treatments

-

and control, interpretation of these,findings is necessary. The

control group . used lhrthls study ‘did more than just read for recall--
!

4 they filled time by alphabetiZing the words in the passage. Intui-

s Y

tively, this,control procedure should have no detrimental effect

~

1 on recall compared'to a-control'merely'instructed to read for

,recall. But ih a subsequent study, Curtis found a marked decrease

.e

s in performance when control subjects-alphabetized the passage in.
comparison to«when thezﬂsimply read for recall.
Curtis “(in preparation) comparéd verbal ahd pictorial strate~

gies with readrplus-alphabetize and read-only_control,groups.

. . \\ : " . ‘ .

The strategies$ were made parallel by, requiring-adult subjects in -
., . - o . . .

;. . - . L .
the pictorial elaboration group to draw a series of‘irlustrations

depicting the. contents of the” passage\vwhile subjects in the verbal '
. .

a v.elaboration group wrote summaries-of the passage. These subjects e

: and those in the read-plus-alphabetize grouP actually performed

-

significantly pggrer than the read-only control.
This finging limits the interpretat:ww of results that compare

o _yﬂ ) elaboration treatments with control conditions (e. g., Lesgold

A :

&egyrtis, 1974). Although\gesgoi? and Curtis obtained facilitation

f&om their treatmentsﬁpompared to a control, these results must be
e \
, tempered by the results of the Curtis atudy; namely that the -control

T

\\ ' uspd\\y Lesgold andiCurtis (alphabetizing the p;ssige)»actually ¥
. : _ p
O . - \—vfz _

ERIC. * Lo 0099
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deéresses performance compared to oﬁly reading the passage.
Levin, Bender, and Lesgold)(in press) further tested this
possibility by‘requiring one control group of young children to
color geometric shapes while‘another control group_only read.
There wds no difference in recall between these two groups.
Why should’a time-filling activity (alphabetizing the passage
or-coloring geometric shapes) produce different results in thesel‘

studies? It may be that while coloring geometric shapes only T

fills time, alphabe ing the passage create confusion in the
L -

readers. While searching through the passage for words that
/ S\

begin iﬁ/a certain letter, the reader may be scrambling the

P .

oassage in his memory. This alphabetizing may therefore interfere

w1th what has been read, while coloring shapes ‘does not.
't p
It must be kept in mind that -the studies by Lesgold and Curtis

" used adult‘subjects, while the‘;tudy by Levin,-Bénder, and Lesgold
used ypung children, and. that this difference limits any comparison

_ that can be made between the studies. It cannot be assumed that

i procedures that result in certain behaviors with adults di result

in similar“b:hswiors with.children. 1In fact, Levin Bender, and
Lesgold initially drscounted the poss1bility that simple repetition

? <
would be an effective strategy for children based on evidence

‘demonstrating that simple rehearsal was not effective for adults.
S -

Therefore, while alphabeflizing may lead to interference vigh adults,

it may not for childre One possible expldhation fok th\; could
. -\ i »
be that adults, because of their.over-learned reading skills, are

v

o . A



v

-

|

R

s v it
®
®

unable to process the first letter of a wotd without‘p;ocessing

A TS
the entire word; while such would not be the case fox thildren

Pl
BN

who are just learning the skills required for readiﬂq
The work of Lesgold McCormick and Golinkoff (197#) is also
relevant here. Recall that these researchers compared imagexy
facilitation for story-like 'passages and a\standard reading achieve—.
ment tést (MAT reading subteét). When'reminded-tb use the imagery
strategy, recall was improved for the $tory-like passage. However,

[

even when these third and fourth graders were remlnded to generate

images‘during the MAT, there was no facilitation duefto imagery

instructions. These findings may have been due to|the two different

types of passages (teit-book vs. stqry), qriaé'the authors suggested,

the imagery training procedures may have been inefiffective in a

-

standard reading test where the'apparently important factors are

word recognition,” sentence understanding, and tes :%gking skills.
. ‘ ; ) e

These skills‘are in contrast with the emphasis of| the training

» .
procedure which qtressed &ttending to &he main

sage themes.

An additional point should be mentloned er¢. In this study.

)

- by Lesgold, McCormick, an@ Golinkoff, the stoxy-lLike passaéee were

admlnlstered on an 1nd1V1dua1?ba51s, while e T was administered

, to classroom groups. Perhaps the individual:at ention,uas resp0nslble

for the 1magery facilitation. 1In such a one—toéone setting, there

l may be a greater likelihood of subjects cqmpltance with instrpctlons.

{
.

Con51der1ng ‘the combined research effortstof Les 1d and
J

Curtis; Curtis; Lesgold, McCormick and Golinko&f; Gibbons and



| Boutweil; and Rascé, Tennyson, and Boutwell, what predlictions could
have been made? When measuring recall for text-~like passages,
previous research has consistently demonstrated that induced
pictorial and verbdl elaboration provide no facilitation while
illustration éoes. These results cémpare févorably with the findings
of-the present ;nvestiéation. Each of these findings will now

be considered in turn with the hope 'of shedding more lighf on this

body of research.

Results of the Present Investigation -
J

The results will be discussed according to\their preéentation
in the previous'chapfeg. This diécu;slon will first deal ?ith.
responses to questions pertaining to elaborated and then tﬁ'
unelaborated‘tegt. FoIiowing this, thére will be a’general.
discussion of the findings of this and similar research, and-thg

" implications of these findings including suggestidﬁé for further

research.
’

Responses to questions pertaining to elaborated text. Of the ' ' o
significant ;omparigons in thié ihvestiéation;vall involved this
group of questions. The first of these, a éoﬁparispn of control
with illustra£ions, has.been COnsistengly supported-in recent reading
rééearch; not oniy wherg the passages have been specéally constructed
for the task (e.g., mttmann, 1976; Rohwer & Matz, 1975; Lesgold,

. McCormick, & Golinioff 1975 Shlmron, 1974, with oral presentation), o 'S&

'but/%lso when paatéges were taken from textbogks (Gibbons & Boutwell,

) . v

‘ _///K f f , ' | );.()23 ; ' i 3 : 1 .

[
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1972; Rasco, Tennyson, & Boutwell, 1975) and children's stories
(Peeék, 1974). Illustrations used in this capacity probably aid
recall by representing the materﬁal in a second mode, and by
supplying some organization which combines the components of
the passage. That this method of elaboration has been reneatedly.
shown {o be facilitatite for text recall is probably due to the
lack of interpretation reqnired by the reader to comprehend the
stimlixli.8 ;n all the other strategies, the.reader is required
to obtainvinformationlfrom printed text. Surely, this body of
research has firmly established thelfacilitativeﬁeffect“of illus-~
N | trations on éomgrehension--especially that of children-~-something
: i ,
.,tﬁét Samuels (1970) attempted to discount.
A possiQ}e alternative explanation of the facilitative effects
e P
ﬁ‘ ’of“illuétrations on text suggested by Lesgold, Lev;n, et al. (197§Y
’;is that illustrations merely provide a second rehearsal of the .
T paesaée. If this is the case, providing illustrations with text.
.is not very appealing because of the difficulty in creating iilus-
trations }h comparison with simply instrutting subjecte totread
. the text a seconditime. This possibiljty hes been tested direet}y
! by Lev%n, Bender, and Lesgold {(in press). . . ' N ]
In vne experiment by Levin, Bender, and Lesgold,/firsttqraders

o -

‘listened to three short passages (five sentences eechX under one of

P -

-

8 ’ ’ , .
, According to Elkiné (see Footnote 1), by age 11 children have
A ‘iearne& té comprehend the “theme of an illustration that requires

ome inference on the part of the child.
o " ) s




“
five conditions. Three of the conditions were variations of
providing cut-outs and a background, which when combined, illustrated
the text. These treatments were compared with a repetitidﬂhcondition

4

in which the sybject repeated each sentence as it wasg gresented; "
and a control in ;hich éubjects simply listened. Results showed
that the‘four treatments were equally facilitative and significantly
better than the control. These findings suggested that providing
illustrations'may'b; no better than simple verbal rehearsgl.
fhis'possibili;y was investigafed further in a second experi-
‘ment. Because of the~possibility of a ceiling'effect ;n the first
experimeht, Bender and Lévin used lqégér pas;age§ (Gutsgann's

two 10-sentence passages) in an attempt to amplify any difference

" that might exist between rehearsal and illustratiaon. The résul;s

7

of this study demonstrated that ‘while rehearsal waé signifiééntly
better than contrblj providing illustrations was significantl{L\
better than rehearsal. Thesg/findings suggest that there is
* increased facilitation when illustrations are provided gelafi;e
ﬁg simplé verbal r;petition. Illustrations may provide more than -
a.second réhearsgi makihg their use as a text-legrning aid'justifiable;
. There are i;plicati;ns of these fiédings to the present study
and other stu@ies of similar désign where adjunc;.materiqls are
.used to facilitate recall. If pgffqrmance in a, reading task can

be consideraQ}y improved by requig}ng the reader siﬁp}y-to repeat

what has been read or heard, then any other st}atagy requiring

: ‘ |

1
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elaborate techniques should result in performnnc; that is considerably '
bettet than‘smele reﬁetition, or else therg is not sufficient
payoff to warrant the eiaborate technique. In other words, it
seems qrucial that the effectiveness of elaborative strategies
be measured in reference to a simple repetition strategy.

A contributor to the‘second sigﬁificaﬂt‘finding.in the present

.

study, the sigmificant difference between Iyagery and Illustration,

was thé Igrge drop in perfdrmanée of the above-average readqrs
= in tﬁe Imagery condition relative to the Conttol (a differente
in mean per formance of 14%). However, the interactions involving °
abllity and the dlfference'between the two treatments (Imagery
and Illustratlon), as well as abillty and the difference betwaen
each treatment with the ‘control were not found to be statistically
significant. ffhis may be attributable to the difficulty of the
passage. As\méntioned befote, the illustrations suppligdlinforma-
" tion containgd in the text but did not require that it be;abstracted
from the text. In this reéard, the illustrations can be viewed
- o
as an adjﬁnct aid that.couid be used instead of the text. On the
other hanﬁl_sﬁbjects in the'Imagery conditions first had to process
the prose and~thén form an image based én it. Given that the passage
‘uged turned out to be quité éifficult, this task may not have been
,easily accomplished. This is similar to the problem encouﬂteréd

4by'Deficit-pqdr readers (those with word decoding problems) with

-

simplé passages in the study by Jl&in (1973). These findings of

. 3

decreased performance in the Imagery condition are consistent with

rd

1035



)

the results of Lesgold .and Curtis (1974) and Curtis (in prepara-

tion) discussed above in which induced elaboration deci‘ased per-
formance relative to a read-only control. However, these findings

are inconsistent with.éhe results of a number of studies by Levin,

'Lesgold and others in which imagery instructions are facilitative

(especially for listening tasks) when the passage is specifically
construc%ed for the task. These discrepant findings related to
thg ﬁype of éassage will continue to emerge in this discussion
énd will be considered mage-thoroughly below. *

’ Thg significant difference betweén inéuced and imposed
elaporation in the.pictorigl mode was also demonstrated in the
verbal mode. 1In the c;mparison between éﬁgject—generated ands
Experimenter-prpvidéd verbal summaries, the improvement in per-
farmadce from inauced’to imp;sed was cbnsistent for both'féading
ability groups. ?Both éroups benefited more from an imposed verbal
gtrategy. This tendency for thé imposed strategies to be more
facilitative ghan thg induced.strategiés is in spite of the fact
that subjects in the induced conditions took noticeably longer

to .complete the task. .

The same argument is offered here as was offered above for
the pictorial mode: Perhaps the passage dlfflculty prevented

~the chlldren from bengfltlng from an induced strategy because

they first had-to process the prose and.then generate a suitable

. verbal grmmary of it. On the other hand, the experimenter-prov1ded

verbal summary could stand by itself in place of the text. The

-

. »-
‘- .
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main points‘of the passage could be obtained from the‘summaries
which were short and simpler than the paragraphs to which they
related, making érocessing aé easier task. . And again, ;hese findings
are consistent wlthlghose of‘besgold and Curtis (1974)., Indueed
dtrateeies afeﬂzarﬁb?ggnefit when the passage is'difficuit.

In line with the model aepicted in-Figure 1, it is appropriate
to eommeng at thisspoint that the ability to elaborate a passage
depené on the\aifficulty of the 'passage and the ability of the
reader. As‘passage difficulty increases,‘elaboration becomes
more difficult; as subjeét ability incree;es, readers become more
able to provide their own elaboration, relying less op elaboration
provided by the experimenter. In’ fact, it seems reasonable to
assume that there is an interaction between subject ability and

)
_ task diff culty such that as ability increases, more difficult

p;ssages m£§\bo~augge§§fully elaborated by ihe subject. wWhat
may be too difficult a'passage for~fifth graders to elaborate,
may be eufficiently easylfor adult readers to elaborate.

At this 'point, dne can only speculate about why such passages’
do not lend themselves to facilitation by induced elaboration.
It has been pointed out elsewhere in this éaper ‘that passages
constructed specifically for readieg reeearch, éuch as those

£ .
discussed above, consist of extensions of verbally elaborated

paired-associates which are typically very concrete and imageable.
Furthermore, there is typically a strong'story.line thrbughout the

/
passage, little information of an instructional nature is tranemitted,

‘ 107 . , )
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/  and the contents are more concrete and comprehensible. This is
‘
)

in contrast with toxtbo8k. passages which are intended to convey

new inowledqn. Seldom is there a story line which continues §

-~

through the passage, and the sentences are gencrally of fqre complex

construction. One or all of these factors may be responsible for

b}

the- lack of facilitation found in ;helpresent'study.
/ . . SR
RN Beyond the predictions of facilitation due to the strategies,

additional éomparisqns involving main effects and interactions
were of -interest, but for which there were no specific_predictions, N
or were post hoc. The first of these was an interest in deter-

mining whether verbal or pictorial elaboration would be more

facilitative. A considerable amoung of research which was presented
-

»

/;jByVe has shown that at least with certain types of passages pic-
torial elmboration is effective. Little research has been concerned

with verbal elaboration in regding research so that its facilitative

‘effect is unéert!&ﬁ. _— ] . ?

The presentlsfﬁdy and the work of Lesgold and Curtis (1974)
suggests that verbal and plctorial strategles are comparable at
least with a textbook passage. Whether this fxnding will hogd
up with passages spec1f1ca11y consiructed for the test remalns : _ N

to be seen. For that matter, the present finding suggesting

comparability-between'verbal end pictorial elaboration modes

; : J
might be tested with additional (less difficult) textbook passages.

*

¢ A secbond aim of the present study was to investigate inter-

[

N ~actions between the wvarious strategies and reading ability. Based

108
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":. " the' subjects.

. auerage”readers would beﬁef@t

iwas conducted to test Hypotheses 2 and' 3.

" no.control over wha'As

o

on the discussioﬁireiating'to

was presented earlier'Cthure
LE - '

.-t a.«)r
‘motef

from induced elabaration. This finding was not statistically

- aupported in the present study, no 51gn1f1cant interaction compari-

a ’ If‘

sons were obtained between ability and induced’ imposed strategies. \\

However, 1nspecti;n of the data revea}s that there was ‘a tendency. o
' for. both ability groups to benef;t\more*from the imposed. strategies .
than from the 1nduced strategie§<\\This descriptive finding is in Lo
ﬁgreement with the discussion presenéed above: ’Namely that as
difficulty increases, elaboration must be more imposed in order
to be facilitative. ' | ; P

7

Responses to questions pertaining_to unelaborated text. There,

were no 51gn1f1cant differences associated with any of the eight
comparisons made fOr these qﬁestions.f Anaigsis of these comparisons

The induced strategies o

. ‘ . iy

'Tishouid have had the same effect for all the text because there was

F

ants of the ‘text 3pu¥d be elaborated by

As in the analyses of responses pertaining to
e

. - €laborated text, there was no facilitation for responses pertaining

=

to’unelaborated text in’tne’in;uced,Strategy eonditions.

1

Hypothesis 3 was not supported at all by these data. The trend '
. . . ) ¢ : .
in the data obtained by Pedck (consistent, but non-significant
facilitation for unelaborated text) suggested that because of its
i -

association with»elaborated text,'recall.for‘unelaborated text may

|
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be imprbved. Failure,to support this prediction may be due to tbe
fact thét such facilitation does not~occur, or theé difficulty of

the passage prevented this finding from being observed (belaow ~
average-geaders qot only 17% of these qpeséions correct, and above-
aveéage readers gof only'§3% correct). A third aliefnative'
‘explanation méyibe the way in which ihe qﬂéstions were selected.

Questions'for the unelaborated text were based on portions of text

that may be .considered peripheral to the/main ideas of the passage.
. (S )

<,

-

Supplementary Results

The ov;rallalow leyél of performance.deserves some comment.

The highest average level of responding was 52% for the above-grade

level readers on the elaborated text quesétons (36%- for the below-

. ' ‘ L

grade level ers). This low pefformance suggests‘that the
. : A ‘
passage was of considerable difficulty for the fifth grade subjects.

In fact, data were subsequently collected on a grdup of college

-« . * : ’ .
students. The same passages and elaboration strategies were adminis-

ter‘ﬁ to a»grouﬁ of about 35 students. The mean perfbrmancg/fpr
these subjects avefaged‘over all questions and'coqditions,wﬁs about
70%. So although.the paésége was taken from a coﬁmonly ﬁsed sixth
grade text, it was quite difficult and may have deprgséed perfor—

mance to such a low level that differences among trgatments were

‘ concealed.
The results of this supplementary experiment warrant comment.

There weﬁe only a few subjects in: each condition (an average of 7)

1io



not be new to college students.
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3 ! o

so that the results were not analyzed statistically, but it is wortp

’

708 £k Illustrations,164% or Subject—generated_suﬁmar/:s, and . \

>
‘strategies. In fact, all treatme ts yielded.performance below the

control condltion, a flnding similar to that obmined by Curtis

(in preparatlon). For adult readers, these low, levels of per-
. formance are espec1ally SUIPIISIRG. It would be expected tha
.adults would have some famillarlty with the passage c0ntents,/ »

thus increasing theixr correct response rate.. They should also

"have been able to comprehend the text because the concepts shoul®%e

o

9

Difficulty of the Passage

Why should such a passage, intended for a sikth grade "audience,

be so difficult even for adults? Apparently,‘social studies (and

T M

science) textbooks; because of the nature 6f the subject matter,

,u

'are typlqally wrltten at least two grade levels above the grade

level for which they are ifAtended. 3 This procedure is not inten- -

tidbal, and has only recently bgen recognized. The high' level

; Ny . ¢
of reading difficulty is not obviously apparent, for it exists
y , .

A

9 '
Personal communication' from Dr. Kay Harty, principal.of

. Midvale School, Madison, W. consin, November 1975.
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not i the surface étructure’but in the deep semantic structure. .

-

Theérg is current]y an attempt to remedy this situation. Text

aimea.directly at a fifth grade level éf compregénsion‘would‘be'h

.

. deslrable Stlmulus passage’ for the present 1nvest1gatlon.
There 4s oneg other fact concernlng passage d1ff1culty- The Coe v
control condition perfOrmance (for the maln study) for unelaborated
text questlons was°33% for above—grade level readers, and 18% for ‘
below_grade IGVel:readers- The control condition perfOrmance for

labgrated text quéstionsiwag‘SZ% and 33%, -These levels of per form-

ance\suggest that there was a con51aerable difference ih difficulty

e

betWQen the text which was elaborated and the text whlch was not.
‘Thls no doubt refjects the way in whlch the text was dlvided into
' élabqrated and unelaborated segments. Recall that the require-

menty for selectjon of elaborated text was that it could be illus-
trateg. This Suggests that these portions of text were mdre,cohcrege'
and qould stand gjone from the context of the passage. These £aqthsﬁ;”_f

may have been the reason why the -elaborated text was easier to _
N Q [
leafn than the unelaborated text. ' I

I\

Emg}iségipns of this Research . ‘ ' B \, -
The préose of this study was to determine ii strategies_cbuid \

be ideéngied which would aid in increasing children's'régding 1

De:fbrmance on school—relateq textipaterials. The.strqtegieé Ehosen

. , ¢
/ : .
s have jeen repeatedly demonstrated to be either highly successful , .

-
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-are obvious. Unfor

' elaboration st

N ' . ‘ B “
. .
*.«‘{ . ' N . N
- . rd

4
I3

. L - & . .
with specially“designed passages. If these strategies could be | .

adapted to text-like material, the implications to classroom.learning,

} ately} the treatments selected'for the’present_
: . p - O ‘

. 5 . - '
study were not ve}y uccessful. . .
L should the result§«of this research suggest that there is no .’ t
S / ! K
reward in furt r 1nvestigation of the practical application of
\ - N ‘
esg. Certainly not; there is enough support

o

T

from this study and other research cited in Chapter 2 to suggest

»

that there are factors involved in facilitative reading strategies

about which the sc1ent1st‘is not yet aware. Ff the Strategies \
. ?ﬁ \ ;
work for certain passages, what prevents them from not fac111tatinq

memory and comprehension for other passages? The demonstration V

that_illustrations facilitated performance in. this investigation'
) . L .
) - v \ | F T S
is quite significant in and of itself. After all, that the place- -
r & .
)
ment of pictures can- 1mprove performance makes it an 1mportant

candidate ‘for inclusion into text materLj}s. if such a simple
treatment can have significant effects on recall, it might be 4
used more in textbooks instead of just in early readers and children's

14 .
storiesﬁ' Furthermore, the use of adjunct illustrations might prove

to be espec1ally useful for children who are cgpsidgﬁed disad-

’

vantaged or in remedial programs--chi ;”q*whose reading problems

materials. Such children would be able to comprehend meaning through

v

adjunctdillustrations and therefore begin to acquire new knowledge.
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"o : . ‘ >
of course, theselchlldrin wouId probeESy obtaln the most ingdrs v ﬂ

.

s . o /
R m&!}on f;om the combined oral g}és plctorlal éresent tion which |

’

has been the subject-of a number;of irudies referre to above.

- , »

\But the use of §§1nted text augmented”iijh 111ustrations might

provide the greatest cilitdtion in ai ch c¢hildren to begin
‘ . T . o -

d to go the )
’ U

td comprehend printed EExt by aiipwing ;pé'c

.information presented in the illustrations with theé, information
: : S, . e

" ' N * . . ~ NI
contained in the text. However, such a procedure would have to
i be employea with greéz caution{‘since the~p6ss1bilit would exist
i

‘that the child would byPass the teai and rely solely the infor- !

4
mation contalned in the illustratlon. -

L

of different drff'culty. For 1nstance, subject—generated strategies , 5

.

the‘pext is more difficult.
LN . ' - . ' 4
- Suggestions for Future Research e e T o
L3 A . . -

" The results bf the'present study have geherated more questions

e

rxﬁpswer d._ Although there was only marginal success\
. obtained through élaboratlon strategies in this- study, the same

or slmllar technlques have been highly successful in other investi-
¢ -

gations. Tb deal with this discrepancy, it might be necessary to

\
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o ) de 'névgﬁe ways in which the passages used across ditferent
M ) < e .

* ' studies vary. Control over passage content, structure,'and

[y

d1f£iculty will probably enable researchers tofpredict the sort

of passage for which various types of elaboration will be successful
. T b}
, § But this line of research will provide answers to only some of the

-

~ / ( questions asked in the p?‘eent studﬁu , “s
S, ) ' AN
i / . The choice of elaboration procedures used in ‘the presqnt \

B 1nvest1gation was quite arbitrary even though they were designed g ' \

tq prov1de maximum comparability 1n the analysesl‘ For instance, . "\%
although great are went into the constructfion of the verbal:

statements to insure that .they were "parallel" to their corres-
. . ) LT . X

. ponding illustrations, additional procedures might have been more
effective. The verbal staﬁeﬁénts provided by the'experimenﬁéf
were generated ‘and normed)by adults who, although they were told ~f§

P to create tﬁj;gtatements for a fifth grade audience,‘may ‘have- used v '

’ 3 o -

syntactic cofstructioﬂs which were too difficult fbr fifth graders.

i

It may have bee§ more_appropriate to request other fifth graders

: - ' -
to gene the verbal statements. ad

evsuhject-génerated verbal‘strategy condition also could

/ . ) o
-haye been modified in such a way to be more suitable. Perhaps

B -

the request to generate a “summary“ ‘was not a suitable verbal

A —

ration instruction. A procedure which may be more appropriate !

“¢ - would) be tou instruct,the reader to'question himself goncerning'what ..

R
-

he ‘has read. Preparation to test this treatment is curktently

&

heing considered. N : A
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" A further modification of the present investigggion'wohld :

jinvolve a within-subjects des;%h, but. only with the imposed - SR
\ stxgtegies. In ch a procedure, subjects would be presented with
‘ . # ‘ R _ ' N

; o o
ililstrations of some portions of the text and yerbal statements A ¢

Vd ~

corresponding to other portions, while some text uld not be

el /;“ elabo}atea This design wo permxt’@ w1th1n—subjects comparlson
bf the verbal d@ad p1c rmposed strategles, while at the same
Qat4me, determln‘um' 111tat1ve effect for unelaborated text.t ¥
Such a des:.gn would ‘'not be feas:.ble for the induced @:‘ategies s

wt

because of the p0551b11}ty of establ;shlng competlng mindfsets.‘
After complying with ipagery instreftiohs, it may be unreqsonable
‘ ° o

Vo to switch over to verbalization instructions, ignoring xh:bg;ev1ous

E. . ‘ X . K ‘_;# N
' , imagery set, : . ' ‘ 5 ' . ’

i To %eal with the other main focus of this research--Do ve;bzi
) o
and pictorial stragegies provide comparable facilitation?—jeﬁsecond-

i N . study should be cdnducted in the same way as the present study.

R

but with different kinds of p;ssages. Fof instance, a Eassagef

could be selected a;d pilot—tested with exceilent fifth-grade

_readers'éo determine its comprehensibility. Once this was : N

established; the pagsage could be used in the same (or similar) ‘ ﬁ"”

procedures used in the present investigation““ |

e . .

6?- An alternate method would ba to select a passage similar to *

those used by Rohwer, Levin, etc. In parthular, Pressley's -

. < .
(in press) highly concrete narrative passage appears to prd®ide

< , v : .
a very deeirable point of departure. The degree of facilitation

’ “- f - ;§116' | j
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! provided by imagery instructions and illustrations for passages' ' v
i : ’ . S

of this kind is.well documented., so that at the outset it will

7

be known that pictorial el;boration will work;‘l’arallel v%

-

A%

. strategies could then be ‘compared ti determine 'thei‘r degregs of

facilitation. This first step in determination oflvoomparability
1 . between the verbal and pictorial modes could then set the way for

. . — + . . Il - v
further research. g‘or*example‘: rAre difrerent types of‘ passages | é

. . , L ’
facilitated more by one or the other mode of elab&ration? bo N -

.-

children cf different ability type re.spond more- f_avorably to one
g \\ mode of elaboration (verbal “or pictorial) than ;he other? There
have already been some 1nvestigations into this area, the results
of which strongly suggest that some children de exhibit a preference

. PR ,
for one mode over the other.
K { r ’ In"one-of these studies (Mallory, 1972), children from ki&der—- )
| garten and second grade Qere presented with a mixe-d paired«-‘associate

= 3

list in which items w:7fresented in one of three ways: - (a) side-
-2
by-side pictures acco ied by an orally—presented sentence which

described an 1nteraction between the pictured iﬁs (verbal. elabo-

& -

ration), (b) pictures °in an interaction accompanied by their verbal

labels (pictorial ,elabora’tion), (c) 'side-by-side pictges accompanied

by their verbal lebels (control). Based on performance on this list,

:subjects'who performe'd//;best vunder pictorial elaboration were desié—-

nated visualizers; subj’dects who perf» d best under yerbal elabo-

Lo B o ration were designa'ted -as ‘verbaiizerie%ese subjects were subsequently
presented with hon\ogeneous lists of pictures either pictorially or \

i

. 117
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. verbally elaborated. génsistent with expectation verbalizers -
~ . : ) i ’ :

, 1 performed better on auditory-elaboration items -than did visualizers,
and vistalizers performed better on pictorial-elaboration items’
LT . {

$ .
}, tha),x/did verbalizers. : . <

AN . L\—7

’ S . - - :
. -gf' This investigation was extended by fevin, D1v1ne—Hawkxns, Kerit,
‘ and Guttmann (1974) to. a comparlson between 1earner types in two

dlfferent (though :elated) tasks: palredfassoc1ate learning and
y=4
reading comprehensxth Based.on a mixed llst half of which was
plﬁtures and half words, fourth graders were designated as being

good o:;poor picture”énd/or word 1earners. Following;this, the

' subjeote'wére tested on a reading comprehension task in which

LY

half were instructed to read’only, and halflwere instructed to

. image. Of those instructed toﬁsead only, there was no significant

difference between the groups,.while for the imagery instruction

.

condltlon the subjects who were good picture learners (and either

good or poor word learners) s%gnxflcantly tperformed poor plcture
learnere. A worthwhile investigatiop in this area would be to
extend the lLevin et‘al. (1974) study to include all of the elabora-
tion strategies used in the current investigation. Suoh an
experinént wou%d determine the %ecilitation of both verbal strate-
§ gies for good word.lqarners, as well as the facilitation of illus- .

u

trations for good picture learners.
. - -

One further potential line of inquiry would be to determine

if subject—benerated elaboration works best for one type of reader,
-t e !
-

while experimenter-provided elaboration works best for another type

118
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_of reader. Recall that Levin (1973) has already dmonstrated one

/

) s : N
facet of this question: Poor readers with dood vocabulary-skills

——

bénefit from imagery instructions (induced) more thag/ﬁoo? readers
/
g}th poox vocabulary skills; ‘while the latter group appear€ to.
? J :
hgpefit more from a pictorial\presentation (1mpose )- of the passage

than does the former. Further research-is needed to determine

“
,

‘the facilitatiﬁe effect of pictorial augmentation in cohtxast with .

. AN
pictorial representa}ion%i as well as the differential facilita-
N T 'y .

tive effects of induced an& imposed verbal elaboration for l\v
L ey - ; —_—
different ability groups. The line¥of inquiry could provide a -

direct test of the model depicted in Figure 1 in which it is assumed
that low ability readers would benefi£ ﬁofe from experimenter-
provioed than from sabject-generated elaboration.

This line of research would also enable us to determig' thedr
faqilltatlve effects of imposed elaboration on perlpheral/fext

(text which is not elaborated). # If it can be determined that

"illustrations or summaries of portions of the text facilitate recall

106

I

of the“rest of the text, then future research can determine the ratio

of elaborated to unelaborated text sufficient for facilitation to
occur in the same way that research on questions placement on text
has been investigated by Frase, Ro%hkopf, and their associates.

Finally, if thesgilines of inquiry are successful (that is,
if elaboration proves Fo be successful in practical readiné

situations), prograﬁg)could focus on ways in whicghéuch techniqueé

could be implemented into the classroom curriculum. What coqid be

119
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mbre appropriate than.teaching children ways of ihpro@ing 1£eir
memory aﬂd comprehensien? ‘Such a step should be undertaken Qith

e

) caution as Davidson (1970) has 53 persuasively argued. But the
‘ -‘ argument should not discoura'ge us .from trying such a venture if
it seems feasible. Suéh a program might énq_ompa.ss bl)th‘imposec-l
and induced componeg};s/:r.g;:éxtbodk modifications in which i]:lus-
trat/iohs and summaries could\sez;ire to elaborat;z the text -on the

one hand; and assistance to children in developing their own .

édaborative strategies on the other. ' .

o)

I o




" connection between pairs of pictures or words is facilitated\

Vl 4 SUI;H‘R "' ".. - d‘/ ,u

ﬁhtions comes from associative-learning researcﬁ;in which the

- ° .
to reading comprehension, Levin (1973) demonstrated that children

‘ ' - : 108
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Chapter VII
L 4

- 4

Recent research into reading -comprehensibn has demonstrateé/ o

that subjects' memory for what they read can be enhanced using:* :

’

verbal and pictorial ela@pra;ion. The basis for these investi-

f

by providing suitable elaborative learning strategies. _Support

- for the faC1litative effects of verbal and pi tdiial elaboration

is provided by Kerst and Levin (1973) in which e and ten year

olds were instructed either to loqk at, or generate pictﬁres or .

/

sentences depicting interactions between pairs of pictures.

Performance :;s facilitated by the élaﬁor&tive-strategies, with

no {ference between stratégies except that there was greater
vari

ility among the subject-generated strategies suggeséing;‘*

to the authors that there exists greater individual differences
b - .

ie the ability to generate facilitative elaboration in coﬁéarison

to simply using provided elaboration: ;
) . ;
The extension qf these learning strategies to the investi-

gation of their effects on reading comprehension has been con-

cerned mainly with pictorial elaboratgon which is subject-generated

(imagery) and experimenter-provided ( trations). Extending

the results of Kerst and Levin (1973) from associative learning ‘ x

. 121



~

N e . s
J , . .
- o y 109

who had good vocabulary skills, but pdor reading édmprehension,

[

- e benefited from imagery instructions, while.chiid:en with poor
‘\Vbﬁiéulary and reading comprehehsion skills ‘tended to benefit. .

. : L P
from experimenter-provided illustsa;ions. _ Ce .k\\‘

. . .Verbal elaboratién applied to reading comprehensioh has not

X - . : ,
developed out of associative-learning research but, ratper, has

. - : : . . . .
been a separate area of investigation primarily into the effects

4

of questions plated wifhin the body of text. Rothkopf and Bisbicos

. . - -
. o
~

(1967}, for example,.hQ(:\shown that periddic questions occurring ,

just'after the segment oX text tao,which they mefer result in .
2 3 SWEL , :

L7
rred to. by the quéstions, but

learning not only of material

also of materials not referre the, questions.

) . , Woe - - : .
* The present study was an a é‘bt~t¢ extend the results of

. ) o ' . .- R

e - Kerst and Levin's (1973) subject-generated and experimenter-

«
—

provided verbal and pictorial elaboration, as wéll as Levin's
X s . _

(1973) investigation of the’differential facilifation due to

reader differences. Fifth‘graders read a sécial studies textbook

passage under one of four experimental conditions (subject-generated

: .

or experimentér—provided, Verbal_or pictoriéi,Aelaboxation) or
congrol. Aftgf data'colleééion, subjects wére'divided’into above
or below average ability read%fsu(based on standardized reading -
comprehension tests). The‘pfediction was tbat below average

, readers would benefit most from the elaborative strategies--

‘éspeciaﬁly imposed pictures, where reading demands are reduced--

122
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and that above-average readers migg; 6: might not benefit: from
the experimental.tréatments. .
For the E-Picture goﬂdition, a main point of each paragraph

was illustrated by a linéfdrawingi Fér the E:Verbal condition,
sentences were constructed that éorréspondedlto each of the
illqstrations. E;ch passage waé presented with one paragraph
\ - on the left side of a‘ilgelalong with either its corresponding
) i llustration or verbal statement to the rigﬁt. In the two

conditions in which subjects were/to provide tﬁeir own elaboré-

tion (§5Pictﬁre énd §7Verba13, either the word PICTURE or SENTENCE
~ appeared on the right side ;E the page. :Fourteen short;answer .

"Wh" quéétions wére genéfatéd fbr each éass;ge: seven corresponding
to elaborated text (thag.is, correspoﬁdingAto text that was expli-
citly illustrated), seven corresponding to the rémaiq@er of the
 text. | .
The words SEN&ENCE or‘PICTURE were cues to the subfects
. respectively either to think of in their own words what the

paragraph was about, or to get a‘piéturg in their'miqd'COrres—

ponding to what the paragiééh wa§ about.. Sﬁbjects iﬁ‘the two
iékperimenter—provi@ed eiaboration‘conditions.were»toléfto look

carefully at either th; vérbal statemen£ or the illustration
'beéause-they would be r;minde;s.of what'the-paragraph was about.
. All subjects were told that they would be tested after reading

the paragz"aph and that the ‘e‘la’.bération--would help them remember .-

_the stOfy. Subjects were tested- individually in a separate room

at the school.

.

o . ) : 124




Based on scores obtained ffom standardized tests, group-
administered by the schools (Iowa Test-og Basic Skillé, and the
Metropolitan Achievement Test), subjects were divided into two
groups—--above and below grade 1eve1.(which was 5.5).

. ' - Eor responses to both sets of questiéns--fhésexpkitaining
“%b'ngt which was elabérated, and those pertaining éo text which
was not elaborated--planned comparisons were performed to deter-
mine facilitation due to treatments and differential. effects fﬁ;

) 1§ted to ability level. No analysis was performed comparing

directlg these two groups of questions because'qf'the non-random

manner in which they were constructed.‘h .

\

.Analysis of Elaborated Text Questions > : =

,For th%'main effect comparisons between treatments ?ag‘control, A ,
there was only one comparison khich'was'significant--gffictures
compared fo‘the control. This finding has been consistently
supportéd by resgérch; pot only where passaged/have been specially
constructed for the task - (e.g., Rohwer‘&~MAtz, 1975; lesgold, r
McCromick, & Golinkaff, 1975), but also when passages were taken
from textbooks (Gibbons & Boutwg;;, 1972; Rasco, Tennyson, &
Boutwell, 1975), and children's stories (Peeck, 1974).

In\gddition'tb the interest in the effects due to treatménts,
it was also éxéected that there would be an interacti;d'between
.treatment'and ability; The low ability group would_benefif more
from proviQed illustrations ﬁhan would tﬁe high abilify groué.
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This was not found to be the case. In fact, both groups benefited

.
. .

from illustrations)by about the same amount compared to the Control.
Furthexrmore, th main effect contrasts showed that E-Provided |
elaboration wes significantly more facilitative than S-Generated
elaboration: '§7Picture versus S-Picture; E-Verbal versus S-Verbal.
If we consider the difficulty of the pessage used in this;study,
this finding is in agreement with the predicted relat}onship
. ~ .
between ability and task d;fficulty; namely, that as diffﬁﬂﬁity
‘ increases relative to ability, eleboration dust be more imposed

in order to be facilitative. -

/ﬂNljizinalysis of Unelaborated Text QnestiohsA ' . .

Of the planned coméarisons for queétions corresponding, to

\\% | unelaborated text, none were significant. There was no facili=
tation for text to which these queséions referred. Failure to
obtain faC1litatlon for unelaborated text may be due to the fact
that such faéilitétion (iﬁrough.association with elaborated text)
does not occur with_ the elaboration strategies used in the present
1nvestigation {(in contrast to faC111tation found in adjunct questions
research), or the difficulty of the passage prevezted this finding
from being observed. A third alternative explanation may be the

way in which the questions were selected: Questions»for,the
unelaborated text were based on portions. of text that may be

considered peripheral to the main ideas of the passage.

Futureé research in this area should examine the Same"and
y




ﬁs,'
sjmilar)'elabofative strategies with different Exggs~n£_passages -
that may be more conducive to the experimental procedure.' Such

passages may be less$ difficult, be of the storybook variety, o;'h

be specially constructed for the task so as to magimize the

T ST
[ e

opportunity to‘evaluateland compare the various sérategies. »
Furthermore, an attempt could be made to select_groﬁps of children o
" whose ability level is considerably more disparéte, thereby

enhancing the expected differential facilitation for the two groups.

Finally, other modes of individual differénces could be investigated

- under this task, such as the differential ability to benefit more .-

from verbal or pictorial elaboration. -- ‘ .,

\ - 126 3
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APPENDIX A .. - N

TEST MATERIALS

THE INDUSTRiAL\REVOLUTION N
a. Text N l‘

“ b. Adjunct Materials

7 : ' : ’;.;“TT;L
WINNIE-THE-POOH

a. Text  ‘;i};; |

b. Adjunct Materials
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The industrial Revolution in 1733 brought
great changes in the ways goods were produced.
These changes, came inos't‘ quickly and most strikingly
{n the cloth indus:fy. First, cloth mafdng noved
from the home to the fact‘bry. Second, cotton cloth
took the place of wol as the most {mportant textile

product of Britain, |

‘ S

() ' . . "y
EKC | ‘-

Aruitoxt provided by Eic:
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After 1733, clothing making
- changed from being made by
hand to being made in the j
* factory,
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In the seventeenth century, most Europeans IRESES 7 oe&e'
IN q ‘4?/},
wore cllothing made of wool. Cotton‘ was expensive q g (] ‘,~ ) ‘
and hard to get. This was because most of the \ " >

N
=
[~

[

N

_India. Still, those who could afford it liked

5
=

cotton cloth used in Britain was imported from , \
—

e

clothing made of Indian cotﬁon. , As the demand

—

for cotton increased, a cotton cloth industry

began to grbw in Britain. After 1700, more raw
'\c;tton became available. The American codlonies

"1 the South began to grow large amounts of
' 14

cotton, using slaves as labor. This, in turn, People preferred cottorn clo,ﬁhfiiig ‘

spurred the growth of the British cotton industry. over wool clothing..

o B ,

R B | ¥




o by the entire family., On market day, the farmer

. took the finished cloth to the nearest town to sell™

ERIC

Full Tt Provided by ERIC.

119w

/

At first, cotton workers uset{ tlie, traditional
nethods and #Eﬁines of the wool makers. Wool cloth

had been }naée all over Britain for centuries. The -

-/ |
{t,hgg;cf vas spun and-woven into cloth in many homes

it. Wool cloth vas an important part of most farmers'

1ncome,

The farmer took the wool cloth.to
the city.

R







| Not” all cloth making was done by ind_ividual
fazilies. Spinning was a very slow ‘});:ocess. "It
took about six spinners ‘t.o produce enough yarn
to keep one weaver busy. In the villages, a .
weaver often bo‘.dght a la'rge amount of raﬁ wool
from nﬁgﬁbori@g farmers. Then he we.nt from house
to house%‘in the village distributing the wool to '
. b ‘
spinngis. In return, he paid the spiﬁﬁf;;s/ a ‘'

small wage.

.. _. ..

- It takes six spinners to produce

enough yarn for a weaver to
make cloth,




Traditionai qetﬁpds were used for-making"
cotton cloth, to;. Then a series of invéations'
made it possible for more cotton to' be produced
faster than ever before. The-fifst.of':Hese ‘
was a simple bgé important improvement in the
loom. Before we read¢abouﬁ this improvemgyt,

let us review the traditional weaving method.

CYoth was produced faster by

factory loom than by hand loom. .

140
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Length-vise threads, called the warp, were

placed on Fhe: Loon. EVen‘-numbered varp threads
were réised\ by pressing a foot pedal. Another
foot pedal raised ﬁhe ofd-nugbered threads. The
"shuttle w;s a heedle-shaped piece of wood, with
2 spool of yarn inside it. .It'was-passed over

andwﬁﬁr the warp threads, leaving cross-wise
S ) :

thré&ds{" called the woof .{

e
e o EOTENE LR O

a shuttle were passed over and
under the lengthwisl‘threads.

~+fn a loom, crosswise threads from
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| took the place of the 01d hand loons 1n cottages
LV) '

Tn 1733 John Kay, a weaver, mechanie, and
clocknaker, invented a new kind of shuttle, called

8 flylng shuttle, The weaver no longer had to

pass the shuttle back and foreh by hand, & weayer

1600 1650 139
yx | |

nso uao Ifso /900 5

<a

A L

/733

| ) '

using a flying shuttle could weave 3 very wide plece

L

;j;?e-—" |

of cloth rapiqly, Gradually, flying-shuttle loou

and vorkshops throughout England, However, weavers _4

did not 1ike Kay's invention gt the time, They

tioted and broke {nto his house, destroying every-

thing fu it, Kay vas forced to f]ee to France,

U

[4

r 1733, wider cloth,was -

Afte
Produced

144
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Once dponva tine, a very long tine ago now,

about Last Friday, Wiande-the-Pooh Lived {n &

MMMMMMMMWMwm 

in front of his House in .
the forest, o

Winnie-the-Pooh vas sitting .

‘”'."J14

r
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One day when he vas out walking, he came to
an open place in the niddle of the forest, and fn
the middle of this place was a large oak-tree, |

and, fron the top of the tree, there cane & loud

" buseing-noise,

¥hen walking in the woods,
Pooh heard & buzzing-noise
m the trees.
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Winnie-the-Pooh sat down at the foot of the
tree, put his head §etween his paws and began to
think. First of all he said to himself: "ghat .
buzzing—ﬁoise means something. You don't get a
buzzing-noise like.that, just buzzing and buzz- -
ing, without its‘meaning something. If.there'l
a buzzing-noise, somebody's making a buzzing-

noise, and the only reason for making a buzzing-

noise that I know of 18 because you're a bee."

Pooh saw that the buzzing sound
was being made by bees,

\

1
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Then he thought another long time, and said:

"And the only reason for being a bee that I know
of 1s making honej." And ﬁhen be got up, and |
\/\gid: "hod the only reason for maklng honey is
: lg{l can eat 'it.?' S0-he began to climb the
- \

tree.

Pooh thought about honey.

1y
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He clinbed and he clinbed and he climbed, and
- a8 he clinbed he sang a littl‘s song to himself.
- It went like this:

Ten't it funny
Hov a bear likn’ ‘honey?
Buzz! Buzz!

Buzz! Buzz!

[ wonder why he does!
* Then he clizbed a 1ittle further . . . and g

lttle further » . . and then just a little fyr-

"y

\.

ther. By that time he had thought of another
, -

t's s very funny thought that, if Bears were Bm.

song.

They d build thedr nests at: the botton of treeu.

R

And that being s0 (if the Bees vere,Bears),

awas getting rather tired by this time. \6
j

A
that 1g why he sang & Complaining Song& p e

&.‘ i
e

‘.\.-l , ) 1

ljR\(Z o

Aruitoxt provided by Eic:
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Ve shouldn't have to climb up a11 these ab&irw N

cl1mbed thé tree toﬁards
bees.‘ . izﬁ
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'J AL ! \l '&
A, ,o‘ '
. ) , + - s ,
A ¥
', ‘ \ -
L, L



0
M
m

ke iu nearly thers nov; and 1f he just stoed
on that branch . o . Crack!

"Oh, help" said Pooh, as he dropped ten
feet on the branch below him,

"If only I hadn't-===" he éaid. 8 he
bounced twenty feet on to the next branch,

"ou see, what I meant to do," he explained,

a5 he turned head-over-heels, anf crashed on to

another branch thizty feet below, "What I mesat

to dom=e-"

"0f course, it was rather----" he aduitted,

1

48 he slithered very quickly through the next

six branches,

)
Pooh fell outlof the tree,
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"It a1l gones, I suppose,” he decided, 25 he

, said good-bye to the last branch, spun round thres .

times, and flew gracefully into & thorn bush," 1t
all cones of 1iking honey 80 much. Oh, help‘!"
He cravled outiof the thorn bush, brushed the
| Lprickles from his nose, and beg&n to think again.
And the first person he thought of was Christopher

bbiﬂo /

155

Pooh landed in a thorn bush,

W
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APPENDIX B

TEST QUESTIONS FOR:
THE INDUSTRIAL REVOLUTION
WINNIE-THE-POOH
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THE INDUSTRIAL REVOLNTION

1. what was produced differently
after the Industrial Revolution
in 17337

2. Where did cloth making move
to from the home?

3. what type of clothing did people
prefer most?

4. Where did large amounts of
cotton come from?

5. Where did farmers take their wool
cloth to sell? '

6. Who spun and wove wool into
cloth’in the British homes?

7. Who bought raw wool from
the farmers?

8. How many spinhers were

i3 necessary to keep one
, . weaver busy?

9. What did the change from hand
looms to factory 'looms do to

/("/// the production of cloth?
4 10. Wwhat was the first thing that

was improved to increase the
speed of cloth production? ‘

11. What passes over and under th
threads of the loom to produce'-
the crosswise weave of the cloth?

12. How are the threads of the
loom raised and Iowered?

3

13. ; After the Industrial Revolution
in 1733, what was different about
the cloth that was produced?

14. What didn't have to be do by
hand with the flying shuttlé?
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WINNYE-THE-POOH

1. Wwhat was Winnie-the-Pooh's
last name? f o

2. Where was Pooh's house?

3. What sound did Pooh hear
in the treetops?

4. what was in the middle of
the open place in the forest?

, 5. What did Pooh do when he sat
\ down and put his head between ,
~ his paws? - -

6. What was making the buzzing
noise?

7. , What did the bees remind
Pooh of?

8. Aagcording to Pooh, what was ; é
the only reason for making
honey?

9. If bears were bees, where
would they build their nests?

10. wWhat did Pooh do to get to .
the honey?

11. what happened when Pooh was
’ nearly to the top of the tree?

12. While he was falling, what did
-~ Pooh think about the idea of
climbing the tree?

13. Where did Pooh finally land?
14. Who did Pooh think of when he
got out of the thorn bush?
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CONTROL

; I want you to read some stories. The first one is about Winnie-
the-Pooh. Read the story carefully because when you finish, I'm going

to ask you some questions about it.
[ 4

i For example, if yoh read a story about a man painting a dog house
N ‘ ]
¢ e
and I asked you whgt the man was doing, you would , say:"painting the dog
ST o

o,

house." : S
vy

———

Take as long as you need on each page, but when you turn a page,
you cannot go backr

w
Ay,

' . ~ .
Here's the second story. It's about the Industrial Revolution

and Cloth Production. Read it carefully because I'm going to ask you

*r

questions about it.

=
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INSTRUCTIONS TO IMAGE

I want you to seaﬁ some stories. To holp you remember what the -
stories are'about, on each page there will be the‘wogd "PICTURE" whicB'
will be a reﬁinder to you to th a picture in your mind of the things"
that are happening in the-story. I want you to try hard to do this s
because later I';laask you to answer some questions and draw some of

- the pictures that you thought about.:

S g For example, if you read a story about a man painting a dog house,
you should get a picture of it in your mind. Tell me what your pipture '
is like. Good. Here's an example of what your picture might‘have “
looﬁed,like. If I asked you a question about what the man was doing,
'you;might recall the picture you thought about and said "painting the

'doé hoﬁse."

Toke as long as you need o ach page but when you turn a page,
you cannot go back.

" Here's the first story; it's about winnie—the—Pooh7< Remembet
to read the story carefully and get a picture in your mind for sach
pPage. When you see the word "PICTURE" I want you to look up for a

Ll

 few seconds so that I know you're getting a p1cture in your head.

Here{“ : ‘second story;_it's\about the Industrial_ Revolution aﬂa

",r' ]

Cloth Proﬂ

ction.- Read 1t carefully‘and get a picture in your mind for

P@

a

each page.;f
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INSTRUCTIONS TO SUMMARIZE

~

I want;you to-read some stories. To help you remember what the
. \

stories- are about. on each page there will be the word "SENTENCE" which
will be a reminder to you to think of what the story is about in your'
own words. I wantuyou to try hard to do this because latér I'll aak
you to:answe: some questlons and'tell me some of‘the sentences that

you thought about.
W
For example, if you read a story about a man paintind"~dog
Rt L
house, you should think o!!;hat the story is about -in your own words.
3

P

Tell me®what you thought about.' Good. Here's an example of what ygur
sentence might have looked like. If I asked you a question about |
what. the man was doing, you might recpll the sentence ,you thought about
anq said "painting the dog house." °

- Takgaas long as you need on eaoh page'but when you turn a pabe, ’

you cannot go back. D

“a

Here's the first story; it's about Winnie-the-fooh. Remember to
read the story carefully and think of what it's about in your own words
for eaoh page. When you see the word "SENTENCE" I waht you to look
up for a few seconds so that I.know you're thinking-about what the

story is about.
Here's the second story; it's about the Industrial Revolution and

Cloth Production. Read it carefully and think of what its about in

‘ ;¥ur own words for each page;

. 166
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EXPERIMENTER-PROVIDED ILLUSTRATION

¢
I want you to ggad some stories. To help you remember what the

stories are aboufﬂ on each page there will be a picture that reminds
: ' P
ngs that are in the story. I want you to look

~

you of some of thé;

B, .
“tarefully. Later I'll ask you to answer some questions

at thesg pictures
;bout the story.

For ;xample, if you fead a story ébout a man painting ; dog hoﬁse,
you would see thisvpicture. If I asked you a question about what the
man was doing, you might have recalled the picture aﬁd said "painting
the dog house."” h

‘Take as long as yoﬁ need on each page but whgn you turn a page,
you cannot go back.

Here's the first story; it's about Winnie-the-Pooh. Remember to

read the story carefully and look at the picture on each page.

Here's the second story; it's about the. Industrial Revolution and

Cloth Production. Read it carefully and look at the picture on each

page.



,xﬁ ,'(

:.I want you to read-sqme stories; . To help yéh femembér WHa#
stories are about, on eachtﬁage there w111 ‘be a sehtencq@that §eﬁinds

at are in the story. I want you to look

-~ , ,;,‘-
r

at these sentences'carefully. Later I'll ask you to answer" sameﬁquqsr' 

you of some of the things
tions about the story. ‘

For example, if you read a story about a man painting a dog house,
you would see this_sentence.' If I asked yQu a question about what the

man was doing, you might have recalled the sentence and said “painting

the dog house.
Take ;s long as you heed on each page but when you turn a page,

you éannot go back.

Here's the first story} it's aboﬁt Winnie-thefpooh. Remember to

read the story carefully and look at the sentence on each page.

Here's the:second Stoiy; it's about the Industrial Revolution and

Cloth Production. 'Read it carefully and look at the sentence on each

page.
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