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I ABSTRACT

Forty learning disabled ninth grade studgnts-we;e matched
inr two grouﬁs' for reading comprehension, ‘age, IQ and sex.
Experimental éroup subjects were instructed to make pictures
in their minds as they read d test story and subjects in the
control group were told to read carefully. Subjects were
administered post-reading cloze tests (immediate condition)

and an oral’ retell technique after reading the story. Both .

d’h

groups were, re-tested on .the post-reading cloze device five

i

days'after the initial'feading session (delayed condition).

Analysis of ~variance detected significant - differences

favouring the imagery instructed group on the post-reading
cloze test in the immediate condition (p<.01) and on oral
recall of" the story events (p<.0l1). Imagery -~ instructed

subjects maintained their level‘of comprehension on the cloze

"tests  in fhe delayed condition. Control group:-éubjects

improved between .conditions to the extent that few between-
group differences were detected. Findings suggest learning

disabled adolescents are able to activate imagery in response

:to reading when instructed to do sc and that imagery

activation enhances comprehension compazred to instructions to

read carefully.

-
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Reading is a complex interactive process whereby

meaning is derived from text. Students who experience

. 8- . . " X
chronic problems in reading comprehension are seriously

handicapped in the acquisition of knowledge and successful
progress in school. Reading comprehension  impairments are
among the most debilitating.effects of 'a learning dieability
since textual comprehension is critica} for almost all
school subjects.

Efforts to discover effective remediational metheds to
assist learning disabled students- to improve comprehension
have, in the past couple of decades, been drawn from
cognitive processing thecries of learning. Alley and Deshler

(1979) have advocated a learning strategies approach which

is designed to teach learning disabled students how to learn

rather than to teach specific content. Learning strategies
have been defined as "techniques, principles, or rules that
will facilitate the acquisition, manipulation, integration,

storage, and retrieval of information across situations and

settings" (p. 13). Samuels (1987) has suggested that a

variety of cognitively based factors can account for poor
reading.  Factors include: defects in .arousal,e vigilance,
alertness and selective attention; lack of 'accufacy and

automaticity in decoding; lack of automaticity in mapping

sound units on to visual units; and, difficulty in accessing

;lexical word information.

.,

&



Internal visual imagery as a basis for remediation in
reading comprehension‘ is an area of cognitive processing
that has received ,liimited attention. .Several researchers
have, howeve.;:, explored the effects of instructing subjects
to form mental images as they read. Preliminary results from
empirical studies have suggested that imagery does have a
significant role to pllay in \readirlg..comprehensioﬁ; however,
few attempt.s have been made to, incorporate these findings
into present models of reading compi'éhension. In addition,
reading comprehension ' models which recfognize the
significance of. imagery in the reading process have not
emerged. Very 1little research has beex; reported .in the
literature about the effects of imagery on the reading -
comprehension of cogniti‘vely impaired .students:‘ (i.e., they
learning disabled). 1Indeed, it 1is not yet clear from
empiriéal‘ studies that imagery is: even available to learning
disabled students to enhance comprehension.

The availability of il‘nagery to 1learning disabled
”students is the critical issue of the present study. If
learning disable;l étudents can be shown to benefit from
instructions to image while tlgy réad then further research

can continue to find effective techniques whereby learning

disabled students can be instructed how Wen to use

imagery atjd ‘for reading comprehenmsion.
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Results of the-present btudy of effects of verbally
instructing learning dis adolescents to form internal
images while reaging are reported in Chapter III. In Chapter
Iﬁ,ﬁthe results are discussed and‘implicatioﬁs for further
research are presented. The characterisﬁics of' current
explanations of reading comprehenSion are examined in
Chapter I. .In addition, a cognitive proces;ing model, whic'h
réQ9gn§?es the significance of ﬁon—verbal as well as verbal
processing, and characteristics of 1learning = disabled
students are discussed in this chaptef. Chapter II reviews
the application of imagery research to reading comprehension

in good and poor readers. The purpose of the present study

‘and rationale are detailed in Chapter -II.

<L



CHAPTER T

Reading, Tmagery and lLearning :Disabil‘ities

Several models of reading‘ comprehenSion have emerged
over the past decade that have attempted to describe the
cognitive processes imfolved in r.eading. A common element
of thes'é_ models is the underlying assumption that reading J.S
predominantly an activity dependent on g.inguistic processes.
That is, meaning is derived from text primarily .through
encoding of words, senter‘lces and paragraphs which are
associated apd integrated, via verbal mediators, with
exist.ing information stored verbally in long-term memory.
None of these ;mddels recognizes the possibili_ty thai:
imagery, encoding and manipulating informatj.bn .through
internal images which represent '1u:extua1 content, plays a
signifigant role in the .comprehensio-n of text. While the
possibility that internal, pictorial images may contribute
to comprehension is not denied in cdr:ent theories of
i:'eading Eomprehensipri, 'imagery is simply ignored. There
may, however, be Jjustification for the conténtion that
imagery does play a significant and complementary role in
the reading comprehension process. This will be discussed

" later in the chapter. The first section, however, explores



some current models which regard reading comprehension as a

cognitive, linguistic process.

Linguistic'Approachés to Reading Comprehension

Spiro, Bruce and Brewer (1980) have argued that any
adequate model of reading comprehension possesses three
eséential‘characteristics; The model must be multi-level,
interactive and hypothesis-based. Multi-level means that the
reader utilizes. knowledge structures - at wvarious levels.
Knowledge structures may include orthographic, lexical,
phonological, syntactic and semantic knowledge at the 1o§er
levels. Higher level knowledge structures, such as knowledge
of inference ,rules and expectations about the story
structure are  considered  essential for adequate
comprehension of text. The §econd characteristic involves

the interaction of the various levels ' of knowledge

structures. Knowledge structures, such as syntactic,

bl

semantic or inferential structures, are not seen as isolated
components which operate independently but rather as
elements whose interaction results in comprehension.
Hypothesis-based characteristics‘assume that reading is a
dynamic process vwherein informational structures are
constricted and evaluated as additional information ' is

included. As reading continues hypotheses are accepted,

rejected or altered as new evidence is acquired.
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Current models of reading comprehension which include

b

the characteristics suggested by Spiro et al. intefpret
these\brocesses to be primarily linquistic in nature. One
iéuch model has been developed by Perfe;ti (i985). Perfetti’s
model contains two major components: lexical access and
comprehénsion. Béth components assume textual processing to
be primarily a linguistic activity.

Lexicall access refers to the recognition process
whereby words are transformed into mental representations.
Words in a sentence must be associated with familiar
concepts represented in the reader’s memory in order to be
recognized. These representations include person’s names énq
general concepts, such as what is meant by various verbs;and
nouns. Also included are representations about how the word
is pronounced. Specific propertigs.of words, such as length
and frequency, are part of thé; reader’s memory

représentation for words. According to Pefetti: .

-..lexical access is the process of finding a
written word in long-term memory. It initiates the
critical processes of semantic encoding
i.e.,attaching a contextually relevant meaning for
the word to the on-going text processing.It
initiates also the process of phonetic activation
that may also play a critical role in reading. (P.
20) |

Thus, according to Perfetti, reading'initialiy involves

recognition or access to previously stored verbal
' . ' .
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repreéentations; determination of c¢ontextual relévance and
identification of a phonetic representation of the collected
symbols which results in §ocalization or subvdéalization of
the text. Lexical access does not imply mere "word-calling", '
but involves deeper processes. Lexical access is the result
of an interactive process that occurs when information at
different levels is combined to -determine some outcome. The
-outcome may, for example, be access to the word’s location

L3

in long-term\;memory. Interactive processes have two key
features: g&gh. level of inforﬁation is separately
represented fn memo#y (i.e. grapheme, phoneme, word ); and,
information passes from one level to another in both
directions. The more extensiée the reader’s 1lexicon the
stronger the interactive process will be and the mnore.
efficient the reading process. Words, then, act as sti@pliA
that activate verbal representations.

Comprehension, the sécond component of the Perfetti
model, is also conceptualized as an interactive process. The
construction of meaning from text, called text modelling,
occurs when local processes build largér represenfations.of
the text. Local text processes involve the encoding and
integration' of propositions. Propositions are abstract,
elémehtary' meaning units that comprise. _the meaning of a

sentence. Encoding individual words leads to the development

of propositions or local text units. Integration of local



proposioions 1eads:to an overall understanding of the text
which Perfetti refers to as textemodelling.

The assembly of propositions from integconnections of
individual words takes place in short-term or working

memory, described by Perfetti as a limited capacity

processor. Due to the limitations of ‘short-term pemory only

a few propositions can be held&at any one tlme. As new
prop051tlogs are assembled previously assembled propositions
are vulnerable to memory loss. To avoid this 1loss
propositions must be rapidiy lntegrated into
representatlons that can survive in long-term memory

Q Survival depends on rapid integration. 1Integrative
processes are seen as a continuous part of readlng and occur
at the local level. Perfetti hastsuggested that. 1ntegratlon
1nvolves- linkage of propositional elements. Linkage is
thought to take place at the local ievel and is achieved

through association . of new propositions with recently

assembled propositions. For example, a pronoun is linked to
L

a noun or proper noun in a previous sentence. The pronoun

triggers an association with the noun to-which it refers.
Local integration is a process which depends on linguistic
signals that trigger attachments in memory and'depepds on
the accessibility of linking propositions in memory.

Text modelling is the process by which the reader

combines prev1ously 1ntegrated knowledge, such as knowledge :



about concepts, inferénces, textual formé, and knowledge
about the world, with 1local propositions to form a
representation of text meaniné. When text modeliiﬁg is
achieved so is comprehension. o

Perfetti has argued _fl}at previously integrai':ed.!,.'
knowledge is stored in the form of schemata. Schemata allow
readers to organize information, predict meaning, and
develop hypotheses about where and how new information fits.
Rumeihart‘ (1980) has defined schemata as "recognition
devices whose processing is aimed at the evaluation of their
goodness to fit data being processed."™ (p. 41). Perfet:ti‘
(1985) .has .suggested that deficient schemata Xknowledge is
one of the factors that leads to pbor comprehension.

In applying the model to an expla.nat.iona_of reading
comprehension proficiency _Perfetti hdé suggesteq that
individual differences in four aspects of the model can
account for differences beéween good and p&or readers. .,
First, ' low ability readers,:éccording to Perfetti, have few
useful schemata to be able to comprehend a variety of text.
A paucity of prior reading experiences leads to a deficiency.
of knowledge sirucﬁures (schemata). This deficiehcy results
"in poor application of reading skills and  poor
comprehension. Second, high-ability readers remember more of

whatlghey read because they are faster and more efficient at

encoding propositions in short-term memory. Third, high-



ability readers are able to| encode more word meanings with
more precise undersﬁanding of words.. Fourth, high—\-ability
readers are faster and more| accurate decoders. Diffefénces
between ability groups in speed of decoding increase as a

function of word difficulty which is measured in terms of

frequency and length. L1m1ted—capac1ty proce551ng in short-
term memory means that slow'decodlng is llkely to adversely
affect comprehension since ?a reduced ability to decode
propositions is implied.

Perfetti has conceptualized'reading as a'fundamentally
verbal process and has clai@ed that reading comprehension
proficiency is the result of Qerbal efficiency. The central
claim of the verbal efficiency theory proposed by Perfetti
is that increésedAtextual demands mean that the reader must
make more usé. of higher level 'compfehension processes
without. expenditures of resources at lower level coding
processes. ﬂwaability readers, Perfetti has suggested, have
inefficient, slow and effoitful{coding and therefore use up
more comprehension resources atllower levels before reaching
higher level comprehension procésses. Efficiency is defined
by Perfetti, as "the quality |of proceésing outcome in
relation to the cost to proce sing resources" (p. 120).
Schema activation and lexical access,.for instancet}are seeh
as very low in resource cost while propositional encoding

is more costly. Comprehension is seen as an essentially
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linguistic coding process. Inefficiency in this systenm
produces: access interference with current contents of

+

memery; lower quality word codes; and, problems in memory
for language.

Perfetti has suggested that the speed with which
infbrmation'is”coded‘and integréfed is crucial to efficient
reading comprehension. Another propositional account has
been suggested by van Dijk and Kintsch (1983) who havermade
similar claims. |

Thé discourse comprehension model, propose% by van Dijk
and Kintsch, assumes that fast retrieval of large amounts of
information is pdssible only if th?' information is ﬁell
organized. According to these researchers the reading
process involves the construction of propositions which
increase in complexity. At tﬁé-initial stages, the word and
sentence level, information - 'is organized into atomic
propositions whereby word meanings are determined. A number

of atomic propositions are organized into a propositional

-

schema. The schema is a strategic unit_ developed' by the
reader which allows fast analysis of éurface structure into
relatively simple and fixed semantic configurations. The
goal of the reader,‘wéccording to this model is the
construction of a textbase. A textbase is defined as the

semantic representation of the input discourse in episodic

memory. The textbase is the fesult of the accumulation of
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propositions and the connectiqns and relationships among
p:opositidns. The construction of a textbase is successful
for the reader as soon as the textbase becomes locally and
globally coherent. Local cocherence is established when the
reader “identifies connections between successive.sentences
or clauses (propositions) which can be organized into a
rélationship. Global coherence 1is established when the
reader determines the nature of the material he or she is
engaged in reading. van Dijk and Kintsch have suggested
global c&herence is estéblished througﬁ the app;icatidn of;
what they  have referred to as,' macrostrategies.
Mac:ostrategies_are of two types: contextual and textual.
COntextual.macro;Erategies refer to expectations the éeader
ldévelops about reading material. For example, clues about
the nature of the discourse may come from the title; first
septence or wordé‘ in large print or boldface. Textual
macrostrategies confirm or deny the hypoth ses developed by
the cont?xtual macrostrategies. Of signigiéance to the
present study is that this model, like Perfetti’s (1985j,
assumeé that the development of comprehensioﬁ of text takes
place as a result, almost exclusively, of verbal processes.
Imagery is not implicated in_either model.

In a similar model, Cook and Mayer %(1983) have proposed

that reading comprehension is a cognitive process which

assumes the reader brings to the reading situation a vast
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storehouse of existing- knowlédge.. Three major areas of
knowledge are suggested: content knowledge, structural
knowledge and process knowledge.,

Content knowledge refers to specific facts about the
world and the reader’s environment. This knowledge alléws
the reader to relate words and ideas from the text to each
other. This is called intra-text cohesion. In addition, the
reader assumes &he material hé or she is reading is in some
way related to material which has already been stored in
long-term memory. This is ‘referred to aé extra-text
cohesion. Establishing extra-text cohesion allows the reader -
to make plausible inféreﬁzgghggaﬁt the material and to make
predictions about the remaining content of the material.

Structﬁrql knowledge refers to the organizational
aspect of the text elements and the ability to make
predictioﬁs about letter and word structures. For example,
certain letter combinations are more likely than others. For
example, the combination ch is cémmon while hc is unlikely.
Struétufal knowledge also includes some understanding of
‘story grammar. Most stories¢'f6r example, have characteré; a
plot,.a setting etc. Thef;eader with adequate structural
knowledge will expect to/find these elements in a story once
it has been determined that a story is what is being read.

Process knowledge, refers to knowledge of what to do

" with incoming information while reading. It may include the
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encoding processes  needed to store the information in
mewory, knowledge of how to retrieve information or how to
manipuiate the information for further use.

The efficient reader, from Cook and Mayer'’s

Lo J

perspective, possesses adequate amounts of each of the three

knowledge structures. Deficits in one or more of these

structures results in inefficient éomprehension(

What all . three models have in' common is .their
insistence on the almost exclusive rble playpd by language
and verbal structures in the development of comprehension.

None of the models, and these are representaffive of the vast

' m;joriﬁy of reading comprehension models
‘readers may integrate, store, manipulate énd retrieve the
content of ﬁhgt-fhey read by constructing internal images or
pictures.of the sﬁory content. It is surprising that such an
apparently commonly recognized cognitive process should be
overlooked by theoreticians attempting %o better ﬁndersténd
how people read and why some people read better than others.
Perfetti (1985) and van Dijk and Kintsch (1983) have
recognized the importance of fa;t and well organized
information processing to reading yet have not included the
possibility that the construction of interpal images as a
method of . integrating information may | fécilitate
comprehension} aue toJ g:eatef processing speed. Some

researchers, however, have acknowledged the potential of

. suggests - that .

b
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imagery as a powerful learning process. Most notable among
these is Dr. Allan Paivio. of the University of Western

ontario in London, Ontario.

Imagery and Cognition- _ ' Lo

ﬂ Paivio (1971, 1986) has suggested that imagery is one

*Iof two structurally and functionally independent coding
systems which are incorporated in a model referred to as
Dual codlng theory. 32591 codlng theory maintains that
information is enc:;ed recoded organized, - elaborated,
transformed, manlpulated and retrieved via two distinct
classes‘of representationalWsystems: verbal and non-verbal.
Cognition, according to‘ Paivio (1986}, "Yconsists of the
activity of symbolic representatlonal systems that are
spec1allzed ‘for dealing" w1th env1ronmental information in a
manner that serves functional or adeptlve behaviour goals."
(p. 53) . Human cognition is specialized for dealing
simultaneocusly with verbal stimuli. (language) and non-verbal
“stimuli (objects and events). The basic_aseumption of dual’
coding 'is that “"two ‘classes of phenomena ‘are processed
cegnitifely ;hroqﬁg\separate subsystems: one specialized for
language or verbal representationS'aﬁd the other specialiied
for pregessipg which is non-verbal or imaginal. - Yo

The two subsystems are structurally and functlonally

dlstlnct Structurally, they are"alfferent in the nature of
~ . ~ .=
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representatioggl units and the way those units are
organized. Funétionally,the\two subsystems are independent
in that one can be activated without the other or both can
act together. The two supsystems are also functionally
interconnected so that aetivation of one of the systems ma§
initiate activity in the other. Processing of information

refers to:

functional activities that., engage the two classes

of representation, including activation of either

by appropriate stimuli (encodings), activation of
ocne by the other (recoding), organization and
elaboration of information within each, as well as
«transformation, manipulation and retrieval of
information from either class? (p. 54)

L

Thus non-verbal stimuli (objects or events) activate

the imaginal representational system and are processed

through a variety of cognitive mechanisms while verbal

stimuli (e.g. words or sentences) activate the verbal
_representational system. Dual coding, ~however, assumes that
iﬁternal rebresentations are multi-modal and rely on
subsystem interconnections }ather than being uni-modal or
'ﬁni-directionai miFh %ega;d to input or output modality.

3

Verbal input, for example, in the form of verbal
instructions to construct imageé'from a text, may result in
imaginal output such as the generation of an internal image

‘of what is represented in the text.

9
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representational, referential and associative. As can be
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méeen in Figure 1, interconnections caﬁ occur at each of the
tpree levels. Representational proceésing refers to the
activation of each fepresentational system by its respective
stimuli. Thus, stimuli in verbal form activate verbal
repgesentations and non-verbal stimuli activate non-verbal
representations. 4

Referential processing refers to activation of one
syﬁtem by the other..The non-verbal system may be ac?}vated
by verbal stimuli or the verbal system may be activated by
images. When individuals are instructed to image to verbal
stimuli thig‘ takes place at the -referential level.
Associative r‘processing refers té the activation of
‘representations g within either % sfstem or by other
representations Qithin the same. system. An associative
linking process is assumed. For example, a verbal stimulus
may be represented in. the verbal systeml and trigger an
‘association with another "logogen" in the verbal system.
This may, iﬁ turn, trigger a'referential association in-the
non-verbal system.

The following illustration may servé to clarify.
Suppbse a reader comes across the word bark. This verbal
input acﬁivates the verbal representational system which
activates an association with the word dog. At the
referential levei the reader may associate the word dog with

an image of the family pet. In this way the verbal stimulus



19 ’
/ ‘

has activated a verbal association and, consequently, an
internal image.

Paivio has not included any control or éxecutive
meghanisms to govern this activity. He has suggested that
representational activity is controlled by the present
stimulus conditiofis which interact with existing properties
of the symbolic systens. The probability that
representational activity will take place in one or other of

the subsystems is governed by the stimuli or by previously

-

activated representations.

The probability that one of the two subsystems will be

activated by anyagiven stimulus is determined by the nature

of the stimulus. The non-verbal system is likely to be

activated by stimuli that are concrete and of high image
arousing value. The verbal system is more likely to be
activated when the stimuli are of an.abstract nature or have
low image évoking potential. For example the word "faculty"
could be considered a fairly abstract word and is likely to
activate the verbal representational system. On théwother
hand, for some individuals the word might be a high image
arouser and be processed through activation of the non-
verbal system. In this case the individual might generéte an

immediate internal image depicting a building'or, perhaps, a

v

staff photograph. The representijyonal system selected by

</
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the individual will depend on past experiences with the
stimuli.
In addition to the three 1levels of processing

A
incorporated_in the dual coding model Paivio has identified

) - ’

three processing elaborations: organizational processes,
transformational processes and cdnscious and . automatic
processes. The nature of elaborative processing differs
agcording to the structural'and°processing capacities of the
two systems. Organizational processes refer to the
organization or reorganizatioh o incoming information.
Paivio has hypothesized that the verkal system is
specialized for organizing and processing sequential units
of information, while the non-verbal system is specialized
for synchfg;shﬁ\ or simulﬁaneous processing. Thus, when
information is '%?esented in seﬁuential form it is most
likely to be organized for processing by the verbal system.
Transformational processes account for -the abiliéy to
manipulate information and re-order representational
cémponents. Both systems are capable of transforming
symbolic representations but they do so in-different ways in
accordance with their structural and fun&tional differences.
Verbal ~ transformations operate on a  sequential framework
imposing changes in temporal order, {ﬁéérting ﬁew elemefits
in an existing sequence, or generating a new tempofal

sequence. Non-verbal transformations can be likened to the
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capabilities of a camera or computer éoftware capable of
rotating an image on a screen. An internal image may be
changed in size, rotated on a plant;, moved from one posiﬁion
in a sequénc.e to ahother, distorted.in shape, or changed in
colour at the :iesire if the imager.r

éonscious and at{tomatic processing\ refers . to t}le
awareness ]of the individual about which processes are being
activated. Paivio has hypothesized that non-verbal and
verbal syster.ns can function at an unconscious as well as a
conscious level (p. 73). This is of particular significance
to t1‘1e present study since sﬁbjects in the imagery
instructed gro;.lp weré encouraged to attend to the way in
which they érocessed the reading material. Sﬁbjects were
asked to consciously generate images as théy read. It was
hypothesized that learning disabled students were capable of
actively constructing internal im:;tges. If these students
were able to do this and reported that they were imaging
this could be seen as a prelude to training which could
possibly make image generation an automatic fesponse to -
reading. Paivio has suggested here. that automatic non-verbal
processing is theoretically viable. |

Paivio has.listed three basic functions served by the
rel.:aresentational- systems: evaluative, mnemonic, and
motivational-emotional functions. Evaluative functions allow

the individual to analyze information contained in mental

hl
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representations. Non-verbal analysis may include:  a)
scanning for relative distances between '1ocatiqns onl an
image; b) counting corners on an imagined figure (e.g. a
three~dimensional image of the -létter' E); <) idenﬁifying-
information from an imagingd matrix; or d) comparing various
perceptual ‘differences such as size, colour or Qeight.
Verbal analysié may include activities such as mental
arithmetic, analysis of the structure of a mental word (e.q.
number of syllables), or analysis of the structure of
sentences. The maiority of evaluative functions, according
to Paivio, implicate both systems to carry out the tasks as
well as initiate#and control the activity. “
Hngmonic functions of the representational systems are
implicated in a great deal of research into suchlthings as
paired-associate learning, peqg memory techniéueé; loci and
chaining. It is assumed that eadh of the systems has
important functions in the encoding, storage and retrieval
of information. Paired-associate learning, for instance,
activates both systems' and relies on referential processing
for sﬁccess. This type of learniﬁg offen-involves word and
image paifs. Dual coding theory assumes that the mehory
trace is a modality-specific, encoded representation of
~verbal or hon-verbél input information. Encoding can take
bPlace at any of the three levels. At the referential level,

encodlng probability is enhanced by instructions to image to
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words or name pictures. This interaction results in a "dual
. trace"® (p. 76) which <consists of the representation
‘adtivated by the input items and the referentially related
represeg;ation whigh is generated to the ipput item. At the
associaﬁfve level encoding‘is related to representations in
the same symbolic moda1ity as thé‘input item and can be
elaborated according to the encoding 6ues-that accompany the
information to be 'remembered. The use of imageéf as a
reading comprehension strategy would appear to be most
agpropriately seen as a mnemonic function.

Motivational and emotional functions served by the
representational systems have a bearing on thé intensity or
vividness with which the information is enéode@. Dual codiné
theory -implies tQat learned emotional and mofivational
reacfions to stimuli are medi@ted bywpreyious activation of
non-verbal or verbal representations. 1In ‘the case of
emotion-arousing objec¢ts or events represented in the non-
verbal system, the cognitive route may be relatively direct
with high probability of connection to the affective
systens. Emption-arouéing words implicate processing at the
referential level where the referential reaction is a
feeling or emotion- resulting from ‘a. learned experience
» wherein particular words are associated Ywith various

affevtive situations.



24

Kbssl}h (1980, 1983) has provided additional
theoretical support for thé prediction that comprehension
and retention of prose can be enhanced by imagery. Kosslyn,
in a model based on the computer as an analogue of the
brain, has suggested that images can be generated from deep
representations stored in long-term memory. These deep
representations allow .the individual to construct new
images from parts of the image already stored from past
experience and disﬁlay\them.on an internal'séreen, or what
Kosslyn refers to as a visual buffer. The resultant image
displayed on the visual buffer can then be internally
manipulated and transformed as new inputs continue torbe

added. The image may also be altered as component parts are

added. or deleted, or reorganized ‘“according to verbal
;instructions. Entirely new images can be generated through
production transformations which leave the initial structure
intact but use the initial structure_ to generate a new
image. In addition, various regions of the visual buffer can
be .focussed upon through region-bound transformations which
~define a particular region of the visual buffer and operate
only within those confines. Images, then, according to
Kosslyn, are dynamic depictions which can. be manipulated by
the brain as input data is added.
Kosslyn’s approach h;s a good deal of fé&é validity and

helps in understénding how the brain processes information
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which = requires imagery. Given the inherent cognitive
abilities; suggested by Kosslyn it can be speculated that
additional data in_the form of prose is likely to activate

the imagery process and..allow the individual to develop

literal and prggositional encodings which will assist in
comprehension. .Paivio’s (1986) dual coding approach is,

however, even more applicable to the issue of image

generation and reading'comprehension. Dual coding implies a

cognitive interaction between words (verbal stimuli) and
images which takes place at the referential level as a
mnemonic function. Instruction to igage to words, according
to Paivio, maximizes the probability that imaginal
representations will be activated by subsequent verbal cueg%'
- Paivio has suggested that concrete, easilylimageable stimuli
are hore likely to result in non-verbal processiﬁg. Thus;
descriptive prose is more likely to be imaginally processed
at the referential and assoeiative levels than abstract
material which employs little image evéking language.

The major distinction between probositional (Perfetti,
1985; wvan .Dijk and Kintsch, 1983) and 'represéntational
" theorists (Kosslyn, 1983; Paivio, 1986) involves the
attitude these researchers haﬁe taken to imagery.
Representational theorists have suggested that imagery plays
a distinct and signifiéant: role in -coénigion while

propositionalists do not acknowledge this significance.
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£
Nevertheless, Kosslyn and, ~in particular, Paivio have
érovided theoretical foundations on which to investigate
the potential for imagery to enhance reading comprehension
in learning disabled students.
Characteristics of Learning Disabled Students -
Learning disabled students experience learning problems
which involve disorders in "the processes necessary for the
proper use of spoken language or the symbols of
communication.” (Ontario Ministry of Education, 1984; p.19)
According to the Ontario Ministry of Education, Special
Education Information Hanéboog (1984), learning disabilities
~are characterized by deficits in receptive language
(listening, reading) ; language processing » (thinking,
conceptu&lizing, integratin;):' and expressive language
(talking, spelling, writing). Deriving meaning from text
involves various cognitive processes whereby the reader
decodes symbols, stores, manipulates, integrates, organizes,
tranéforms and retrieves information. -Reading comprehension
is an interactive process which involves cognitive
processing (Per%etti, 1985) . Clearly, many of the processes
implicated in reading comprehension have been'identified as

deficit processes in learning disabled  students.

Remediational approaches, then, must take into account the



27

particular cognitive handicaps experienced by learning -
disabled students.

The Handbook for Teachers of Students with Learning
Disabilities (Ontario Ministry of Education, 1986) has
described learning disabilities as cogriitive processing
deficiencies which are developmental in nature.

Cognitive development refers to the growth in a -
person’s ability to acquire, interpret, organize,
store, retrieve and employ concepts and knowledge.
Students with learning Zdisabilities have gaps of
varying severity in their cognitive development.
Many of them do not appear to 1garn higher-level
concepts incidentally. They need to be taught how
to think, plan, classify, solve problems,
understand abstract. language, and generalize or
transfer learning to new situations. (p. 22)
Training is aimed at assisting students to use active,‘
intentional, cognitive processes to help them learn.

Feuerstein (1981) has iEentified several
characteristics of 1learning disabled . students. These
students, according to Feuerstein, are poor problem-solvers
and tend to use impulsive, unplanned, unsystematic

approaches to problem-éplving. They have impairments in
verbal skills which make understanding complex relationships
‘involving abstract components of communication more-
difficult. Learning disabied students exhibit a passive

attitude toward learning and tend to see themselves as

recipients rather than active participants in the learning
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process. Planning skills, such as goal-setting and
evaluation are lacking. Learning disabled students often
have short attention épans, poor memory and underdeveloped
general knowledge. |
Feuerstein has stressed that impaired functions are not
considered as elements which are totally absent from the
cognitive repertoire of the individual but rather are seen
as elements that alie weak and vuilnerable.
A state of impairment or deficiency is to be
understood in the sense that these functions do
not appear spontaneously, regularly, and

bredictably in the cognitive behaviour of the
individual. (p. 72) .

( This - conception of impaired rather +than absent
- cognitive functioning is of particular relevance to the
present study. Studies have shown“ (e.g. Gambrell and Bales,
1986) that poor readers tend not ‘to spontaneously induce
imagery while reading but when instructed and/or trained to
do so are successful in prose comprehension.

Feuerstein’s conception of cognitive deficiency as an
explanation for learning problems in some. students is a
\raluable contribution to research. Nevertheless Swanson
(1987) has argued that a cohesive theoretical framework of
information processing is needed to provide a basis for

predictions about the value of various remediational

—
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approaches. Swanson has suggested that. for the past three
decades research on leafning disabilities has ﬁot provided
significant theoretical of_‘practical direction toward a
science of learning disabilities. Swanson "has suggested
there are two main reasons for this situation: - the
fluctuating and elusive nature of the term "learning
disabilities", and the predominance of differential or
psychometric theories of learning disabilities. Differential
"theories assume that individual diffeiences are related to
mathematically derived factors. A factor analyéic approach,
Swanson has argued, is aimed at isolaﬁing‘ differential
scores on standardized tests. This app:oach, acdbrding to
Swanson, has at least four limitations. First, the meﬁtal
processes necessary for learning. have not been c¢learly
defined, yet are assumed in standardized tests. Second,_the
subprocésses underlying‘écademic tasks required for school
learning are difficult to identify. Third, differential or
psychometric approaches do not provide a 1link between
‘cognitive theories and educational practiqe. Fourth, such an
orientation obscures the specific learning disability being
so%ght. Deficit performance on one or more of the subtests
of'a-standqrdized test‘may reflect atgeneralized performance
deficiﬁ which is ascribed disproportionate weight because
some subtest items measure the generalized deficit better

than others.
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" Information processing theories, according to Swanson,
hdl@ more promise fof the learning,disabled because they
assume_learning is arcontinuous, interactive‘prééess. While
informat%on processing medels are made up of component
parts, those parts are not conceptualized as operating in
isolation from one another but as interactive_ elements.
Swanson has argued that it is the nature of the interaction

. N

which is of prime importance rather than the strength or -

weakness of one or more of the component parts.  ¥€;7‘

If a meaningful 1link is to _be obtained betwee
information processing abilities and classroom learning a
finngfaine& analysis of the 1earﬁing tasks and processes by
which those tasks are mastered is Jrequired.” Swanson has
suggested that the tasks be describeq as a'series of mental
" operations or processes on wh;ch executivég?functions
_opérate. Swangbn has suggested éight processe% which requi;e
inveStigationrrsince they are implicated in cognitive
jprodessing‘ of information. These brgcesses épciﬁde:".

encoding, the process whereby input information/igtanalyze d

and perhaps matched against past learning; elab

process whereby connections are made with previousl

information; transformation, the applidation JSf previous

acquired rules to incoming information; storage, the procass

a

whereby new information Nis added to existing information;
ﬁ, .

retrieval, the procéss whereby previousli stored information
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is made available; ééarching, the process which determines

the presence or absence of additional properties concerning

an

the  information; comparing, the process which compares input

informat%on' to~ previously stored information;  and,
-~

———

recoﬁstruction, the prdcess whereby recalled information is
3 : .
reconstructed by connecting fragments or pieces of stored
. bad ) .
information. Swanson has concluded that a  better

uhders{:anding of th‘gase processes and the manner in which

- .

they operate in combipation in the:'individual will lead to a

better understanding of the educational needs of learning
- ey v . - .

disabled students.

!

Swanson has argued that "specific skill deficiencies do

not-represent difficulties in specific processes, but rather
-4 .

reflect difficulties .in the co-ordination of such
processes." (p. 159) Co-ordinéifﬁh or executive control of
cognitive.procésses has been referred to as .metacognition
(Flavell, 1976) which has been defined in the following

terms.

‘A ‘

Metacognition refers to one’s knowledge concerning
one’s own cognitive processes and products related
to them... Metacognition refers, among other
things, to the active monitoring. and consequent
regulation and orchestration of these processes in
relation to the cognitive objects or data on which
they bkear, usually in the service of some concrete
goal or objective (p. 232)

u



32

A

In theories of human memory, metacognitive skills have
been attributed to an hypothesized executive process and
include predicting, checking, monitoring and the control of
deliberate, purposeful attempts to learn or solve problems
(Brown, 1978). Torgesen (19§i) has suggested that it ‘is
precisely thgse type of control-processing skills that
learning disabled students lack, especially with regard to
memory which is implicated in reading comprehension.

Torgesen (1981) has asserted that "L.D. (sic) children
typically take a less active, pianful, or organized approach
to memory tasks than do children who 1learn normally." (p.
53) Further, Torgesen has concluded that learning disabled’
children afe déficient in elaborafive encoding'processeé-of
learrning including activities such as cumulative rehearsal
of inf;rmation and the establishment of connections to
previously learned information. Torgesen has concluded that
one of the major distinctions between 1earnihg disabled
Fhildren and non-learning disabled children is a léck of

'manyﬂ of the initial processing behaviours that allow.
information to be stored effectively for later use.

Torgesen (1977) found, in a study of the reading habits
of fourth graders, th;t ’poor readers failed to activate
efficient memory stratégies compared to their non-learning
disabled pgérs. Nén-learning disabled students consistently

{

approached reading tasks in an organized manner and actively
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participated in the reading‘actiﬁitieé. Importantly, when*
all children were instructed in the use of efficient
strategies, appropria;e to fhe task, poor readers performed
as well as good or aﬁerage readers. These findings lend
support to theories (e.g. Feuerstein, 1981) which have
claimed that learning disabled children are equipped with
the&hecessary information pfocessing capabilities but do not

T
necessarily activate these process at appropriate times in

£
the classroon.

- Further support for this viewpoint has come from
research into the flexibility of strategy use. Forrest-
Pressleyland‘Gillies (1983) have suggested that thfee major
characteristics of mature readers indicate flexiblé strategy
use. Mgtﬁre readers: are- knowledgeable about 'poésible
alternative . sﬁrategies; spontanecusly _use reading
strategies:‘and, actively monitor and adjﬁst strategies
according to the task demands. These researchers ﬁave argued
that poor reader; hﬁ;e little knowledge of how to monitor
reading.comprehension, are less apt to use strategies during
reading, and fail to adjust and monitor theif strateéy use
according_to what\they are asked to do. Poor readers, for
example, reported that they were ready to write a test after
reading the story only once even though they were given

ample opportunity to read the story as many times as they
RPOT A

1ikéd. Poor readers tended not to adjust their rate of

Ao
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reading according to the type of-information to be retained,
"and tended not to re-read, pause or look back at points
where the processing load became greater,

In summary, reading comprehension is‘thought to require
'ACtive, purposeful, cognitive interaction with text; Many of
the cognitive skills considered necessary to efficient
comprehension of text are preciselx the skills with which
iéarning disabled students experience difficulty. While
models of cognitive processing which involve imagery have
been developed (e.q. dual coding) there has been limited
applicgtion of these models to the comprehension of prose.
Further research into potential applicatioﬁs of dual coding
to EgaQizz éomprehension in learning disabled gtudénts is

'needed.



CHAPTER 11
s

Review of Applied Stﬁdies

Interest _in imagery as a facilitator of reading
comprehension has burgeoned over the past two decadeé.
Empirical studies have provided increasing evidence that
students. comprehend and retain more of what they read when
they are instructed to genérate mental images while reaqing.
In spite of ﬁouhping evidence conperﬂing the effectiveness
of imagery usage‘ as a comprehension facilitating and
monitoring strategy it continues to be largely ignored by
educational ’Bractitioners. Gamﬁrell, Kapinus and Wilson
(1987) have cited a recent study by Belcher (1982)\in which
she ;;rveyed a large number of basal reader guides for

examples .of suggestions to teachers to have students use

imagery as a reading comprehension strategy. Belcher found
none. _ N

Translatioﬁ of research findings into practical
teaching methodologies for classroom use is often a slow
.procesé. Few examples of techniques which suggeét teachers
use imagery in their teaching existl Recently however,
Gambrell, Kapinus and Wilson (1987) have suggested a method

to teach regular class students to induce imagerykas a text

processing strategy. They have argued that skilled

~

35
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comprehenders employ two types of strategies: text

reorganization strategies, which follow after reading and

. assist the reader to clarify meaning and' remember what was

read; and, text processing strategies, which are used duri1‘1g
reading and encourage the reader to- actively engﬁi/ the
read:t.ng material and sustain attention during the reading
task. Imagery is categorized by Gambrell et al. as a text
processing strategy. . —

The teaching method suggested by Gamb‘;{:ell et al.

entails three steps based on principles of metacognition

suggested by Brown (1980). In the first stage the teacher

explains and models the strategy for the students. During

‘modeli 4 the teacher describes what he or dshe is doing by

verbalizing the self-instructions or thinking aloud.

Following the "thinking aloud" stage the students are guided

through practice activities which encourage them to use the

strategy independently. - Finally, in the third stage,
students practice independently and are encouraged to use
imagery while reading in content ‘subject texts and during
leisure reading. Unfortunately the authors of this article
have not provided any evidence of the strategy’s use in

experimental or natural settings.

4

AN
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Imagery Research in Reading‘COmprehension

- Imagery research has included subjects ranging in age
from five years to aduit. Pressl“ey (1977) has suggested that
as children grow older they derive increasing benefit from
imagery uée to enhance comprehension and recall. He has
referred to this phenomeﬁon as a "developmental hypothesis"‘
(p. 586). The develop:yental hypothesis has mostly been
applied to studies of imagery use in paired-associate
learning tasks but may be applicable to imagery .use in prose
recall and comprehension. o

Gutteman, Levin and Pressley_'(1977) read stories to
children in kindergarten, second and third grade under four
conditions. In the picture condition, subjects were
presented with compléte pictures and instructed to ‘look at
the pictures as they listened to the stories because™ the
pictures showed everything included in the stories. In the
partial picture condition, half of the subjects were
presented with pictures identical to those used in the
complete pictufe condition except 't;hat a critical object was
missing. The missing object formed the focus of questions
asked after the story reading session. Ail subjects in the
partial picture condition were instructed to form mental
images of the missing objects while listenin/g to the
stories. In the control condition, subjecté were read the

stories but were shown no pictures or instructed to use
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imagery. All subjects were asked to complete a series of

ten short answer questions about the stories. Kindergartenr

children showed improved comprehension and #eball when shown

-

F

pictures illustrating the story (the complete pictﬁre
condition). Fér third graders both picture conditions and
imagery facilitated performance on the comprehension
questions. For grade two subjects, the complete picture
condition was facilitative in comparison to no pictures but
fhe partial picture condition was significantly infegﬁor to
the complete picture condition. Gutteman et al. hypothesized
that from kindergarten (age five) to grade three (aged
eight) there is a pronounced aeveiopment in ability to use
imagefy while reading or 1listening to prose to enhance
memory and comprehension of a story.

~Gutteman et al. employed two types of imagery: imposed,

j
where subjects were presented with pre-constructed’ images;

and, induced, where subjects were required to generate their

own. images in response to prose. Induced imagery was
facilitative for eight-year-olds, less so for ‘seven-year-
olds and scarcely at all for five-year-olds. Imposed imagery

was, howeVer,‘facilitative for five-year-olds.

Lesgold, Levin, Shimron and Gutteman (1975)"

investigatéq the ability of young children to construct

images from manipulative objects. In one experiment about

x

- ;

thirty plastic figures were used with cut-out scenes. Six-

(&)
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years-olds constructed three-dimensional figures to
illustrate a story to which they were iistening. A control
group completed simple geometry problems as they listenéd to
the story. The illustrativer condition diﬁh not prove
facilitative in prose recall‘. In fact, the control group
fared better on a test ofhcomprehension and recall of the
story. Differences in favour of the imagery condition were
reporﬁed however 'when subjects were shown experimenter-

constructed figures. Externally these children were very
| poor at . constructing pictures and figures. In a second
experiment the number of figures from which the subjects.pad
to choose was significantly reduced. Experimental group
subjeq;s\ scored significantly better on comprehension
measurés in this circumstance. Lesgold et al. concluded that

v e

children can benefit from imposed imagery but experience

problems when required to externally construct illustrations

-
3

of stories.
| Lesgold, McCormick and Golinkoff (1975) trained nine-
year-olds to illustrate stories with stick figure drawings. -
Control group subjects read the same passage and answered
the same multiéle—choice comprehension questions as subﬁects
in the experimental group. The Cartoon-traihihg period took .
several weeks. During the training session cartooning was
gradually phased out untll the children were apparently able

to construct 1nterna1 mental images. On a paraphrase-recall

n
L]
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test cartoon-trained subjects were 42% better than control

group subjects. The hypothesized improvement on - a
standardized reading comprehension test was not, however,
achieved. In a third experiment, subjects in the
experimental group were instructed to use imagery on the
standardized ‘reading test, but fai}ed to show any
significant difference in comprehension on this measure.
Lgsgold' et al. concluded that' "the effects of imagery
training lie in the organization a‘;ui storage of information
‘rather than the preliminary understanding of consecutive
segments of prose" (p. '666). These researchers suggested
their results be inteszi:'eted cautiously since the- imagery
effect shown on the paraphrase-recall méasure may have been
brought about incidentally by prov}i.ding training, not Jjust
“tn imagery, but in attention to details. |

Pres;Iey (1976) showed that training eight-yea_r-olés to
form pictures in their minds increased comprehension and
recall of cohcrete events mentiom;d in the story. Training,
which took about tweﬁty minutes, involved verbally
presenting a sentence and asking subjects to make a picture
in their heads. The subjects were then shown a slide of whaﬁ
tI.1e iaicture might look like. Control subjects were presented
with the same material (without slides) and _told to o

whatever they had to in order to remember{;. After the

training sessions all the children were required to read a
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story which was a continuation of the training sentences.

The story was printed in c;pitals on "five pages in &
booklet. A blank page waé inserted between each printed
page. Experimental = group subjects were instructed to
.construct a ﬁéntal picture while looking at the blank page.
-Control group subjects were told to do whatever poésible in
order to remember for later. All su?jects were given a
twenty-four item short answer test .on ;vents in the story.
An analysié of variance detected a signifiéant difference

(92.05) in comprehension favouring the_éxperimental group.

Pressley concluded:

When eight-year-old children are told to use
mental imagery to facilitate their memory of
prose, - are glven practice at forming mental
images, and it is guaranteed that the subjects do-
not attempt to read and image. at the same time,
then elght-year-olds’ memory of .a very concrete,
easily 1mageable story can be improved by uszng
mental imagery. ‘(p. 358) .

Another study which addressed the issue of imagery and
potential interference from simultéﬁeous proceséing was
‘reported by Levin and Divine-Hawkins (1974). xx_hé/e
researchers 1nvestlgated the fa0111tat1ve effects of 1magery
on reading and on 1;sten1ng. Levin and Divine-Hawkins
reasoned tﬁat "the act of reading requires the processing of
visual information" (p- 24). Since imagery alsc presumably

requires visual processing it may not be an overly eifective
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reading comprehension strategy, in spite of facilitative

effects for listening. To test this hypothesis forty-eight

- grade four children were selected and randomly assigned to

two treatment conditions. Iﬁ the experimental condition,
students ﬁére presented with a short passage énd instructed
to mqke pictures in their minds. Subjects in the control
group were presented the passage without any instructions to
image. Half of each group was required to read the passage
while the other half listened to the story read aloud by
‘the experimenter. Subjects instructed to iﬁage out-perférmed
the control subjects in both conditions. Hqﬁever, subjects
who Histened while imaging scored significantly better‘tﬁan
readers on comprehension m;asures (35205).

| =In a second experiment the rate -6f presentation of the
material waﬁ;\control;éd. ' For subjects in the reading
condition the éassage ﬁaterial was photographed and mounted

on slides which were then shown at two different rates: a

fast rate of 3.5 'seconds per slidé, and a slow rate of 7

‘seconds per slide. In the listening condition, the passages

‘were tape—recorded‘and'played back at the same intervals as
the'material”presented in the reading condition. Again, half

the subjects were instructed to induce mental images of the

- material they heard or read. Subjects ﬁerg tested on

retention of passage content and, in addition, were asked to
5 ¥

rate, on a four¥bbint scale, the extent to which they used
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imagery. Recall was better at the slowér rate and listening
was superior to reading at the fast. rate but not the slow.
While imagery instructions were facilitative at both r;tes
the differences were not significant. More imagery was
reported at thé slow rate tQEBWat the fast. At the fast rate
more imagery was repqrted\\ip thé listening  than in‘ the
reading'condition regardiessuof instructions given.

Levin and Divine-Hawkins concluded that, to the extent
that both reading and imagiﬁg use the sgme'visual processing
system, exécuting both systems concurrently may be more
difficult than geﬁerating images while listening. Listening,
fhey argued, utilizes ;nother<QYStem: the verbal-auditory
system. These findings lend support to Paivio’s, f1986)
contention that dually coded information (i.e. information
coded through th; verba; and non-verbal systems) willfbe
remembered betfer than unitarily’coded infbrmation,

In -a related study Linden and Wittrock (1981)
hypothesized that ten—year—olds wouid comprehend prose
material better when induced imagery preceded verbal
generative activities. Four treatment;? groups were
established: i)-imaginal to verbal generation; 2) verbal to
imaginal; 3) no inséruction to generate, and 4) control
group taught by the classrooﬁ.teacher any way she liked. All
subjects receiﬁed instructions in -three one-hour sessions

-,over three consecutive days. Students were presented with

a»
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\\ 7 1’\ ! . ‘
_th{%gmdifferent reading passages (1100-1300 words) on each

déy and tésted on‘comprehension of the passage at the end of
each session. A multiple-choice test of facﬁual information
and a sentence completion test were devised for this
purpose. .

on the first day, éubjects in the first tfeatmént
condition read the story and immediately constructed and
named_ illustrations for the story. The ne§£ +day, these
'suﬁjects"wrote summary sehtences about 'the story after .
réédfhg. Oh the ‘third day subje;ts generéted énd wrote
metaphors and analogies for the third story after réading}
Subjects in the second group performed the same tasks but‘in
reverse order. Subjects in fhe third group weré instructeg
in'convéhtional techniques for reading, (e.g. identification
of: the main idea, the events.of'the-stories: characters ana
vocabulary).wSubjects in the fourﬁh Qréup were taught\the
stories by t;eir classroom teacher who was instructed to use
whatever techniques she felt_approprigfe.

Subjects  in the first two groups scpred.éignificéntlj
better thénlthe second two groups on fact - retention. No
‘significant differences, howéver, were. foupd between the
' first two groups. Linden and Wittrock concluded that whil{jr,

sequencing .of - generative activities does not affecé

-

comprehension, Pperformance . is affected by the use £
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<iiﬁ‘J/ generative activities which Cause students to interact with
- the text.
- & : - - )
A ;. Kulhavy and Swenson (1975) showed that extensive

Y
i " trainingdsessioﬁs in imagery usage were not necessary to

-, .

achieve comprehension improvements in ten-year-old subjects.
Subjects in the imagery condition in this experiment were
present2d with booklets™ which contained a twenty paragraph

prose pﬁssage about the way of life of a fictitious tribe.

e - .
, '?:’;ach paragraph with an incomplete sentence about the
~ paragraph“iwas presented on a separate page. The incomplete

sentences were of two types: onebtype required a verbatim

o Ajéﬁ -responsa,‘the other solicited_a paraphrase responae. Typed
at the bottom of each page was the following instruction:
"Form a‘mental picture of thase events before turning the
page"(p. 49). BookI%Fs distributed to control group subjects
contalned ‘the same materlal except that 1nstruct10ns to
. / generate 1mages were omitted. In thelr . place control group
subjecté were_instru;ted to read the paragraph and answer

the _qﬁestion ‘correctly. Immediately after. completing the

s task half of each group was given a test made up of the

questions in thewbooklets. One week later all subjects.Were

//;) given a "surprise test using the same~questions. Although

o

ther2 was a trend favouring . the imagery group on the

immediaﬁf/f;eé:%hzﬁa difference was not statistically

significant. On the delayed test, however, image instructed

’ -

Fid
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subjects recalled significantly more than control subjeéfs
on paraphrase recall items but not on ;verbatim recall
éuestiohs;*Kulhavy and Swenson concluded‘that ten-year-olds
remember more of what‘they read if they are .instructed to
try ané. form mental images after reading. Image
instfuctions, they concluded, act-to increase the amount of
text content available over time.

Sadoski (1983) found ten;year-old readers could be
divided into two groups: those who reported a climax image
of a story, and those who did not. Forty-eight grade five
students were asked to read, into a tqpe recorder, a 1400
wogd passage taken from q:pasal reader. They then completed
tﬁree comprehension measures: a post-oral cloze test, a
multiple-choice test comﬁrised'of items demoﬁstrated to be
story dependenty, (i.e. could ngt be ans%ered without
reference to the text ), and an oral retellinq of the s;ory.
The retelling was tape recorded to facilitate scoring. After
the retelling task subjects were asked to reporf any
memorable images from the story. Sadoski observed that
subﬁects reported imagery without hesitation or confusion.
Images wére reported in random order and were seldgm in
chronological sequence. Most notable was that~about half the
group spontaneously reported an image of the climax of thé

story and about half reported other images but not the

climax. . Based on this distinction ' Sadoski analyzed
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\\\variables came from the oral retell measure: recall of
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differences between two groups of sﬁbjectsf those who
reported climax images and those who did not.

b

) Compgfhension measures ‘vielded nine variables. Six:

Eharacters, recall o¢f character development,' recall of

events, recall of plot, recall df theme, and a total retell

score. One variable e%Fh came from the post-oral cloze tegt,
the multiplé-choice tgst and a "cqmprehension process score!
was computed £from the dral reéding of the story. The
comprehensioﬂﬁsfocess score waslderivéd from an analysis of
the first twenty-five oral reading miscues. The score
represented the ratio 8of miscues considered semantically
acceptable in the context of the story to m%fcues conéidered
semantically unacceptéble. The post-bral reading cloze test
is similar to conventional cloz;e tests except \t;ﬁat it is
administered immediately after " oral reading .}Page,
1975,p.383). The first two hundred fifty words -of the
passage were sele;;ed for the cloze test with every fifth
word deleted. -

Analysis of comprehension - score variables by group
showed significantly higher ratings favouring the climax
image group on retelling of theme, total retell and
comprehensién procesé scores. Sadoski -reﬁorted the -most
significant difference between the groups was on the theme

retelling measure. Forty-eight percent of subjects - in the
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climax image group received full or partial credit for theme
compared to'only 17% of the no—climéx-image group. Sadoski

concluded that:

Deeper 1levels of semantic processing and text
integration...seem to characterize™the measures
significantly related to reporting an original

- image of the climax of the story, a behaviour
which itself requires the reader to go beyond the
specific illustrations of the story for that
imagery. ‘(p. 116)

N

Sadoski has argued that inferred deeper level

proceséing of text was reinforced by the differences found
in higher comprehension process scores. Hiqpe;jscores in
this measure, according to SadosKi, indicated the reader was
producing story-appropriate meaning, but { not ﬁecessarily
speéiﬁic wording“from the text. -

Two other findings from this study are worthy of note.
First, the number of imagés reported was not related to
higher comprehension but to identification of the climax
imaée. Second, all subjects (regardless of group) made an
average of nearly three times as many oral readiﬁ; miscues
during the climax passage as during the rest of the story. A
comparison, of réadabilitj of -that passage and other parts of
the stsgy shoﬁed‘no significant differences in readability..

Sadoski has hypothesized that the dramatic increase in

miscues during the climax passage may have been caused by

¢

¢
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the disrupting influence of active visualizing of the
climax.

Sadoski reached three major conclusions from the study.
First, . imagery ability was bofh naturallf presenF and
functional in ten-year-old children read%hg in school
settings. Second, original imagery seeméd to be as robuét as
imagery related to illustrations in the text. Third, the
unmanipulated generation of c¢limax or cenﬁfﬁl images

-

appegiiifto be related to better comprehension and deeper

levels o meaning in the story.

%y age teﬁ, average and good res s appear to havg/
developed the ability to induce imageriai; assist them in
recall of factual information from prose passages and
comprehension of deeper structures in prose passages. What
happens to these abilities as children grow older ? Do these
abilities remain intact,.develop, or are they replaced by
other processing abilities which predominate? ‘

Peters and Levin (1986) taught grade eight- students
(thirteen year-olds) to use a mnemcnic imagery strategy to
a551st in the recall of information about famous people. |ﬂ>b
passages were about fifty words in length-?nd each contain;d
three sentences. The first sentence contained the name and
accuomplishment of the pe?son‘. The next two \l\g‘sentences

elabcrated on the. central theme. All the surnames of the

people described in the passages could be transformed into
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an occupation (é,g. Larry Taylor = tailor). Subjects in the

mnemonic imagery condition were taught a two-step strategy

'to recall the person’s name and accomplishment. During the

first steﬁ, students were instructed to change the name into

‘éomeﬁh'ng with which they  ,were already - familiar. - For

\“;//example, the name "Taylor" éould be changed to "tailor". In

the second step students were \’Eaught to form an inté_ractive
image combining the keyword and the accomplishment. During
training students wére shown illustrations of what ﬁhis
image could look like. Subjects in the control group were
instructed to use their own best. mef:hod to remember the name
-of ‘the person mentioned in \\’ the passage and the
accomplishmer'lt for which that perso;i Was‘ famous. After the

subjects had been exposed to-twelve passages .cued-recall

_ questiqn:i were presented. The twelve qu&t.’ions involved the

oy

central nformg){ion from the paésage' (the person’ s',na‘me and
accomplishme_nt) « A further twenty-foux: questions about the

additional information contained in the 'passage'w\_ere then

-presented. One week after the test session subjects were

seen individu‘al'ly and tested again on the passage
information. ' - |

, On both the immediate and delayed tests subj ects who
had been taugh’.: the mnemonic imagery strategy. remembered
su]:stantially more central infoﬁnation than did subjects in

the control group. On recall of incidental information,
£
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contained in the second and thifd sentences, no significant
differences were found ‘on comprehension neasures in éithe?
the immediate 6r delayed conditions. | |
- After completing the comprehension taéis in the first
- session subjects were asked what strategy they used to try
to recall the passage iﬁformation. Tbe majority of subjects
in the experimental group repofted using the strategy they
4

- had been taught. Most of the ‘subjects in the control group

réported usihg either ajseméntic associatisn strategy, - in
which passage informatibn was'incarporatéd into a sentence
which they tried ;to remember; or a rote rehearsal strategy,
where the information to be remembered was repeated over and
over. .It das significant -that "the majority of_ subjects
regardless of treatment condition were able to.idqﬁtify that
‘thex'had used a strategy‘of éome type. Peters and Levin

recognized that the effect may have been an artifact of the

type of péssage'used in the experiment since the passageé

were somewhat contrived for the purposes of the experiment.

and contained highly image evoking materiéls

'In a second experime%t Peters and Levin used the same

training procedure but students read passages of about two

hundred words taken from a commonly used reading text. Each
of the passages selected (tenlin all)‘was about a person and
his »r her accomplishiments. Subjects were gr%de seven

students and. the reading passage was reported by . the

\



52
N

publisher to be at a gradé five reading level. Subjects were

divided into two groups according to their scores on a

standardized reading test. Students who scored at or above

"~ the sixty-fifth percentile were designated good readers.

Students who scored below the thirty-fifth percentile were

"identified as poor readers. Equal numbers of good and poor

readers were assigned to each of the two comnditions. In
addition, ILalf.Athe subjects in each condition receivéd
passageé%yhere the central information had been underlined.-

Threz\tesj;s were constructed to measure the ém\l_d/ents'

recall of passage information. In an immediate cued-recall

test, administered after each passage, subjects were asked

to write two or three sentences describing what they
remembered about each person. A name-~accomplishment matching

test was then administered. Third, a detail-discrimination

test in multiple-choice format was administered. A second

nahe—édcggg&}shment méfching test was administered one;ﬁ%ﬁk
after the sessioh. o h

As in the first experiment, the mnemonic imagery
instruction led to a higher level of recall of central
information in the cued-recall taék.c?his was the case for
both good- and poor .readers, althougﬁ the, good readers
benefitted slightly m;re than the poor readers. On recall of

incidental information, " no significant differences were

found. On the immediate matching task - subjects in the

£
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imagery group significantly ouéperformed their control
‘counéérparts. Delayed matching tests confirmed anticipated
results from the first‘éiperiﬁént.'Subjects in the imagery
group maintained +their superio}ity over control group
subﬁects. fhié_y?s,‘powever, only tr&e for good readers.
Among poor readefh the effects of mnemonic instruction were
not significantly different in the delayed condition. Peters
and Levin have suggested that poor readers were less able to
benefit fr&m-imaéery use over time” than good readers. Good
readers in the mnemonic condition were superior to control .
group subjects both immediately after reading the passage
and one week later on most measures.The multiple-choi;e test
of detail discriminatioﬁ, however,‘produced very different

results. On this test good readefs in the imagery group

performed significantly worse than good readers in the

control group.

Mulpiple-choicg’Tests in Imagery Research _ ~

} Studies regérted by Peters and Levin (1986) and Sadoski
(1983) have raised ‘questions about the effectiveness of
muitiple—choice test uéage in imagery research. In a factor
analysis of study variables Sadoski found that multiple-
choice test scores loaded on two of four factors. One factor

received loadings from the standardized ;eadiﬁg test, the

verbal mental abiliéy test, the post oral- reading cloze
2 .

#
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&
test and the comprehension process score. Sadoski has
interpreted this fagtof'as reflecting "a deepe?;level of
comprehension that is associated with verbal procesg;sﬁ (p.
117)..Another factor, which Sadoski hasfsuggested was also
associated with verbal processes, loaded signifiéantly on
scores from the standardizedpreading teét5 the poéﬁ oral-
reading cloze, the muitiple-choice test and event recall.

Sadoski has associated this factor with "relatively literal

comprehension and some simpler inferencing™ (p. 118). He has

also suggested that the dual loading of‘the_aloze test on

*

-both of these factors might indicate that 01%59 is basicaily
a. seﬁtence—bound task that relies heavily on‘_sggtactié
verbal prdcesses. ’
Lesgold,--McCormick anerglinkofé-(197so failed to éhow
imagery effects on the reading comprehension sub-test of the
Metropolitan Achiqyément Test (a muitiple-choice test) even
“after subjeéts had been instrucéed to use imagery as they
completed the test. Differences favouring imagery instructed
subjects were found, however, on paraphrase recall meqsures
for the same iubjects. -Kulhavy and Swengon (1975) discovered
that students in grade five and 51x, who were instructed to
use imagery, performed significantly better than control

group subjects’on ‘paraphrase test items but not on verbatim

recall.

*

P g
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Tirre, Manelis and Leicht (1979) used two devices to

Vtest the comprehension of eighty undergraduate'psychology

students. Half the subjects were instructed to use a. verbal

‘a;‘strategy_ while the other half were instructed to make

pictures in their minds. A multiple-choice test was

Vdeveloped to measure comprehension of the one thHousand word

. ‘passageg s jects.were given to read. Response aiternative

‘\\\ required he subjects to identify the most accurate

statement/ to describe the relatignship of words presented in

1)
a word /set. Scores on the multiple-chcocice test favoured the

group /instruct

to use a verbal strategy.
summary, /results from several studies, such as those

. cited abov;j\h ve suggested that the multiple-choice tests

do not iifz;fively discriminate effects of imagery

instructio prose recall. Conversely, comprehension

differences hayé/been found in imagery instrﬁcted groups on
test instruméﬁt§ which rely on paraphrase and retell
abilities. In a replication of his 1983 study Sadoski (1985)
omitted the multiplé—cboice test as arcomprehension measure

but retained all of the other devices he had used.

. L]

Reading Time and Imagery -
If students tend to miscue more frequently: while .
imaging a particﬁlar part of a story (Sadosgi, 1983, 1985)

more reading time ‘might be needed by students who are
. . 1

\\ - . ‘ )
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imaging. as the R read. Denis (1982) conducted a series of
experiments é; :%Nestlgate' 1)D1f students 1netruc ed to
image while they reat~required additional time compared to
students not so instructed; ' 2) if the nature of the
material they were reading affected their ability to benefit
from imagery; and, 3) if abstract material took longer to
Fead than descriptive prose.
In the first expefiment{ first yeer university students
‘/y@re' asked to read a +two thousand word passage of
‘ descriptive prose. They:were inctructed to fead carefully
but at  their own pace. Reading times were recorded. After
reading the passage é twenty-four 1tem two—alternatlve test
was administered. Thé test referred 'to information which had
been expkicitly stated” in the text. Following the test,
subjects completed -the Marks.Vividness of Visual Imagery
Questionnaire (Marks, 1973).' High scorers on the
. questionnaire were 'found to have taken significantly longer
(+14%) to read the passage than icw image scorers. 1In
addition{ high imagers obtained significantly higher scores
on the recall test. Denis (1982) interpreted this tesult as
support for the hypothesis that individuals prone to
spontanecusly |use imagery require longer £;w read

narrative/descriptive texts than individuals not given to

using imagery.



In a second‘experiment,,Déniiaggigi another group of
first year university students to read a slightly shorter,
and more abstract passage, taken from a psychology textbook.
The same procedure was used 'as in the fi:s£ experiment. In
this instance ho significant< differences fgéggg;f—paced
reading times were found betweén‘ high and low imagers.
. Furtﬁer,‘no differences -were fbugd in scores on the recall
test. Denis concluded that individuai'differences_in imagery
‘ability seem to affect processing of verbal/absfract
material only insofar as thb“materfsl is likely to elicit
imagery activity. - @ '

A new group of subjects was selected fbr'the third
experimentVand'subjécts:Gérexihstructed to read the passage
as fast as boséible. ;he passage was the same one:used iﬁ‘
the first éxper;ment.'No differences in reading times were
‘fqund between high imagers_and iow imagers; however, high
: imagérsl scored significantly better on the comprehension
recéll measure. Denis cbhciuded“that if high imé&éts SEill

LY

generated intérﬁal-images in this circumstance éhey fend to
shorten the iength of time they maintain tye image. In a
'final'gxperimént, all subjects,(again; a new'group) were
instfuéted to construct visual images as rich and viQid.as
possible for places! characters and actions in the passage.
VHigh imagers maintained higher coﬁ%rehension scogps,although

. ~/ .
low imagers were significantly better than low imagers in
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!
the ‘_first experiment who had not received imagery
-instroctions. In addition, ‘low imagers took significantly
longer times to read the passage compared to low imagers in
the first experiment. Being instructed to use iméﬁEry
presumably slowed 1dw imagers’ reading times coﬁsi%eragly.
Denis’s results have provided evidence which sugges;s that
individuals not pfbne to employ imagery while reading are-
able to benefit froa 1magery use when rpstructed to form
internal images. Thus, further support for Paivio’s (19%&)
dual coding approach was provided. Paivio has suggested that
1magery use is likely if individuals are verbally instructed
to image. . , :

' . . v /
N L j /

Enagé;y Research with Poor Readers | |
If, as studies - already cited ghave suggested
comprehension and recall of prose is facilitated_ by
' L

~in %rucrions to use imagery in good and average readers from
eight.years old to adult, could imagery be used to aSSlSE.
poor and 1earning disabled readers? Several studies have
addressed themselves to investigating 1magery effects &n

‘poor readers’ comprehen51on. g
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minute) training period was provided to acquaint subjects
with imagery instructions. Experimental grg%p’subjects wefe
presented with three .short, high imagery sentences and two
short, high imagéry paragraphs and éncouraged'.to.‘make
pictﬁfes in their mindé to gelp. them remember what they
read. Control subjects weére presented with thé same material
‘and instructed to do whatever they could to help themselves

remember. On the day following the training session all

////gzgjeC£s-were tested on passages especially constructed for
" the experiment.
The passages each contained a piece of information
which was inconsistent with the remainder of the passage.
: 'The_inconéistency'wés explicit in one of the passages and
implicit in the Agiher. In the ‘explicit passage, \ the
contradictory information was explicitly stated in adjacent
sentences. In the ’implicit passage; the contradictory
information was not located in adjacent sentences, but was
implied across two sentencés. All subjects  read two
pasé?geé: one containing‘ an explicit inconsistency, the
/\SEper conéaining an implicit inconsistency. Prior to reading
fge pasiage;, subjects were reminded that they were to
determine if there was anything not clear and easy to
understand about the stofy; In addition, subjects in the

experimental group were told to make pictures in their minds

to help them determine if there was anything not clear and

o



‘question: "Was there any
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easy to understand in the story. Control group subjects were
told to do whatever they coulé to help themsgiﬁes determine
if-th;re was anythiﬁg not clear and easy to ndersﬁand,about
the story. |

When subjects finishéd reading' the story a ten-item
pfobe questionnaire was administered to determine the level
at which the subjects detected the inconsistency. The probe
contained three levels. At the first level the subjects
detected the inconsistency without prohpting. Subjects were

asked, for example, what. they thought about the passage. At

the second 1level, the subjects detected the inconsistency

R

during \indirect /-lconfrontation. For example; the

\

. . - . N ' o~
inconsistency might have

een detedtedﬁ;'.n response to the
in"fﬁ;t was not clear and easy to
understand?" (p. 458) At ‘the third level, the subjects
deﬁecteg*the inconsistency_during diregt confrontation. For
example: "Did everything make sense?" (p. 458).

The mental imagery group detecped moée inconsiséé;cies
earlier in the probing and more cﬁildren in the iﬁ;gery
group detected the inconSisteﬁcies compared with the control
group. In fact, the overwhelming majority of the cohtrol
group failed to detect the implicit and explicit
inéonsistencies at all: 73% and 71% respectively.

Gambrell and Bales concluded that ﬁoor readers do not

spontaneously use induced ‘imageryk.as a strategy for

™
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monitoring comprehension, ‘ eveﬁﬁiﬁwhen they encounter
comprehension difficulties such a;& iﬁformation which is
inconsistent with the remainder of the passage. Consistent
with other studies (e.g. Peters and'Leviﬁ,'1986;'Pressley,
1976) these researchers found that when épecifically
directed to. induce imagery while reading the m&jority of ’
subjects: performec;s gighificantly better on measures of
comprehénsion than subjects who .did not receive imagery
instructions.’

Levin = (1973) studied ‘imagery' effects on‘ reading
comprehension performance in good readers and two, types Sf
poor readefs. Good readers were students who scored at or
above grade 1level on. a standardized test qf;:q%g?ing
comprehension (Iowa Test of Basic Skiils). Students who
scored beloﬁ grade-level were assigned to the Eoor‘reader

roup which was further subdivided into two groups.
&:pifference poor readers were fhose who scored at a grade
ﬁgjequivalent less than one year below grade level on the
vocabulary subtest of the Iowa Test of Basic Skills. The
remainder, those who scored more that one year below grade
leve; on the vocabulary test, were assigned to the deficit
_?oo?-readerhgroup. Diffgrence poor feaders were assumed to
poséesé theahl prerequisite skills for comprehension (e.g.

. decoding or vocabulary knowledge) but experienced

comprehension problems because) spontaneous reading habits
~
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diffé:gd from §ood readers.  That is, the complex
organizational strategies involved in comprehension assumed
to be available ?q good readeré were not incorporated into
the difference poor readers; strategy repertbire. Deficit
poor readers, on' the other hand, were assumed to experience
comprehension probleﬁs because they lacked adéquate decoding
and vocabulary knowledge and skills.

Levin - assigned suﬁjects (fifty-four - grade four
stuﬁents)-to three treatment conditions: reading; reading
with instructions to use  imagery; and, pictorial
presentation; Subjects in the pictorial group received
ﬁicture cards representing a twelve sentence story. Tﬁgﬂ
remainder of the subjects received a printed text ve?éion of
the story. Half:of this grogp.%as instructed to use imagery.
Imagery instructions consisted of suggesting to the.subjects
that they think of a picture in their minds of the content
of each sentence as they read the passage. ~Noﬁ—iﬁagery
instructed readers were simplf toid to read carefully
because a few questions‘about the passage would follow. The
three types of readers (good, difference poor, and deficit
poor) were equally represented in each treatment condiéion.
Testing consisted of thirteen guestions abéut the passage

presented orally by the experihgnter. Each subject was

tested individually.

\\_v
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For good readers the imagery instruction cbndition was
1
1 /
most facilitative for comprehension. The ‘l“predi‘gtion,
|

however, that poor readers would benefit rela'?:ively more

. B - } ‘
from a pictorial representation of the story thaq would good

‘readers was rlot supported (p>.10). Deficit péor readers
score;g}"" at about the same level as good readers in the
picture condition while difference poor readers scored at
substantiallf poorer levels than either good readers or
deficit poor readers in this céndition. Instruction to*form
images while reading benefited difference poor readers more

S

than deficit poor readers. Deficit poor readers were
(_\ actually 2% worse on the imagery condition compared with
- reading carefully. Both good readers and difference poor

. readersy sll‘}’owed increased comprehension from imagery

_J':nstruction. Difference poor regders v;ere as much as‘ 26%\ /,

better in the imagery condition compared to reading
ca:refully and 19% better using imagery compared t‘o the
pictorial representatioﬂs. | _

‘Levin has suggested two  hypotheses for the lack of
significant effect in the picture condition overalJ:': either
the pictures were not good fepresentations of the story; or,
some kind of linguistic accompaniment is nécessary for
optimal ‘comprehension result:.s. According to Levin the

pictorial condition might have been more  facilitative if

subjects had been asked to translate verbally each picture
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to themselves as it was presented. Levin has suggested tﬁat

his findings were consistent with the hypothesisf‘thagj
younger students -are less likely to geﬁeﬁgte/fiﬁagery

strategies spoéntaneously but do benefit from imaggry usage

when ' instructed to activate this strategy. {

' Belcher (1985) studied the effects of inducéﬁ mental

imégery uéoh\\xggsing comprehension of above and below

average third and foﬁr‘_th graders. Significant differences

‘were found in favour of imagery instructed groups in literal

cqmprehension, inferential "comprehension, free recall and-
cued recall. Good readers and poor readers benefited from

imagery instructions although good readers benefited more

than poor readers.

VSpontaneous Usé of<imagery

Several researcpers have concluded that poor'readefsnao
not spontaneously use imagery strategies. to facilitate
reading comprehension (e.g. Gambrell and Bales, 1986; Levin,
1973). Do average or good readers spontaneously employ
imagery in reading tasks? Levin and Divine-Hawkins (1974)
examined spontaneity of imagery use in average and gooa
f;fth'grade readers. Students were required to either read
or listen to a st8;§ in preparation for oral test.
questions. Half the subjects had been instructed to induce

f%égeqy while the remainder had not. At the end of the task

- = 1
Fl
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. ‘ “ o
subjects were asked to indicate on a four-point scale the

extent to which they generated. visual images during the
passage presentation. Forty percent of the "most frequent"
imagery reporters came from -the non-imagery-instructed
condition. Levin and Divine-Hawkins concluded that a
significant number of ten—year?old average and good readers
spontaneously inducé imagery as an organizational strategy

to assist with the processing of lanquage, in written or

oral form, réiang;ess of the presence (or absence) of .

«
o ”
. - 5 -

imagery instructy ns.

Anderson and Kulhavy (1972) found similar results among
high school seniors. Students were requ%red to read a prose
passage of akggt‘two—thousand‘words, complete a series of

Ly e

JEITENET : . e
coqgrehengx@q;gggestlons,7\:?d complete a questionnaire on

L
P -

imagery. The gquestionnaire asked whether or ‘hot the  student
had tried to use "mental pictures" to learn. More than half
" the contrp; group reported using mental imagery as a reading
strategy even though they were not instructed to do so. .In
addition, performance on the .comprehension tests was related
to imagery reports.: Those students, regardless of treatment

. 4
condition, who reported using imagery for all of the passage

comprehended and recalled more of the passa&é information

,than students who reported less imagery use. p

Studies haves suggested that many good readers (perhaps.

at least 40-50%) spontaneously enploy imagery stratégies in

9 |8
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= :
f reading ( Anderson  and Kulhavy, 1972; Gambrell and Bales,

1986; Levin, 1973; Levin and Divine-Hawkins, 1974).
-Conversely, poor readers seem far less likely to generate
mental images to assist with comprehension and recall of
prose.materiai unless specifically instructed to do so.
Generally, research has suggested tept poor readers who
—are - learning disabled lack organlzatlonal skills and
strategies to apply to a ’;rariety of learning situations.
Learning disabled students have been characterized as
students who approach tasks pa551ve1y and are less llkely i
tQ?n 'thelr normally ach1ev1ng' peers to spontaneously use
specific cognltrve'operations such as visual imagery, verbal
réhearsai, meaning;ul grouping and manipulation of stimuli,
when asked to memorize material for later recall (Deshler,
Schumaké:, Alley, Warner aﬁd Cla:k, 1982) . Brown (1978) has
described sgkills which monitor cognitive processes as
executive skills. Executive, or metacognitive skills ensure
the goal of a task éf proElem is clear, determinéJ an
appropriate plan of attack, aﬁd evalhate'implementation of
those plans. Research has shown that normally~-achieving
students are superior to learning disabled and low-achieving
students in the use of executive skills (Deshler, échﬁﬁaker,
Alley, Warner and Clark, 1982). o

The effectiveness of visual imagery_as a strategy to

assist’ learning disabled adolescents to monitor their
; ) x .

Id

o,
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comprehension skills, and thereby’improve them, was studied

by Clark, Deshler, Schumaker, Alley and Warner (1984)...Six

learning disabled secondary schoql students were-taugh;\ébZT////’

<

L
use an imagery strategy through an extensive, individuéjfy

-

training program. Students were taught to:ﬁ?ead'a sentence

and -make an image in their minds; descEibgﬂ the image

[}

verbally; evaluate the image to ensure it contained as much

detail from the sentence as possiblgﬁ,/and, repeat the
: . £ -
process for subsequent sentences. Students were tested on
>

their comprehension of reading material at’their individual

\réading ability levels ,initially,/_and 'fir'lally on ﬁding
material appropriate to their grédé level. All studeﬁzgﬁmade
significant gains over their_gwn baseline scores ©on ability
level material. All but one achigxgg mastery level (80%) on
comprehension of gfade_approprﬂgte material. Aithough these
results appeared promising the authors recommended caution
in interpreting the results. They pointed out th;t a very

small number of students were involved in the study and that

Y
'

5,

tge results should be replicated with additional students

béfQE? statements about the generalizability of the regulté
could be madg. |

Jenkin;, Heliotis, Haynes and Beck (1986) expedrimented
with a‘comprehension monitoring strafééy comparing average
and learning disabled primary and junior d%yision students.

Each - student was ' tested undef three conditions:

’
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individually, seated next to an examiner; in the classroom
group; and, individuallyrwith a restatement strategy. In the
résfatemgnt coﬁditioé‘s;udents were instructed to write a
brief’statement summarizing.each paragfaph of a short story
as they finished it. Comprehension was measured by shoft—
answer comprehension questions as well as é\rgcorded.;?qéll
7

of the story. Learning disabled studenﬁ?ggggzﬁé?éd more
: Sy

questiqgiéa correctly under the restatement conditiéﬁdfthan

under iﬁﬁividual or classroom conditions. Although both

normal and learning disabled readers benefited from the

i

restatement ‘condition the effect was more pronounced for the
learning disabled students.

: , ~
Research has suggested that whén learning disabled
¢

students are provided with strategies which cause f£hem to

cognitively engage ’thE reading matefial comprehension is
; o
improved. Levin, McCormick and Golinkoff (1975) observed

. -
that the beneficial effects which accompanied cartoon

»

drawing in eight and nine-year-olds may have been more the

result\

closely to tHe passage informaﬁion. Encouraging students to
i ‘ 4 : ‘

"read carefully" may be ,an instruction which some students-

aré unable to follow because they dol'nqt possess the
requisite skills which afe'components'of reading carefully.

Preparing restatements to summarize reading or paraphrase

of Ir:;iding a mechanism for students to attend more
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whdt was read possibly gives students a method h%‘whiéh they
can read carefully. ' \\‘“\a
Darch and Gersten (1986) trained secondary .school

learning disabled students to use an "advance organizer" to

approach reading tasks and concluded that this facilitated

reading ' comprehension and recall. Students in the

experimental group were given instructions in preparing and
using an advance organizer in the form of a text outline.
The advance organizer was assumed to assist the students to
make predictions about the material they read, and through
this close intéraction wi¥p the text, improve comprehension.
The control group was taught using traditional methods in
Iteaching reading: (i.e. developing student interest and
motivation; highlighting the relevance of.fhe passage to the
students’ past experience; and, offering a géneral

introductory discussion). Of significance here is - that

strategies which require 1léarning. disabled students to

manipulate text in some way which requires cognitive
interaction generally have been found to be facilitative for

comprehension. Manipulating text by intentionally forming

pictures in the mind may prove to be an effective

remediational approach for learning disabled students to

become better comprehenders. - ‘ LI



Purpose of the Study

The purpose of the pfeeent study was to determine if
imagery is avai)pbie-toklearning disabled adolescents and if
fsc"’;“r to find Qc:\z\t_:whether J‘E/é use would facilitate reading
comprehension. It was hypothesized that verbally instructing
learning disabled students ﬁgdconstruct internal images as
- they read would inc ease “comprehension and recall. This
- enhancement waeﬂékgesgg to have an,immediate effect and be

maintained over time. Fu hefi’;t w3s hypothesized that many

learning disabled students 4@ not spontaneously employ

imagery as an aid to comprehension.

Ra'l}ionale -

* Learning disaP,ed students have been described as

passive learners (Torgesen, 1977, 1981) who:. have diff*étlty

retaining information in short-term memory (Perfettiy 1985)#

do not spontaneously select, implement and monit effective

1eerning. strategies or cognitive p;ocesgzs (Brown,  1980;
'Feuerstein, 1981; Torgesen, - 1981); and, experience a
multituce of classroom learning problems (Sygnéon 1987).
Traditional - reading comprehension activities such as
developing student 1nterest in the text, highlighting the
relevance of the passage to the students’ past experlences—
and offering general introductory discu551ons have been

demonstrated to be not as effective in facilitating reading

comprehension and recall as approaches which involve active
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text processihg, such as writing restatements of the text
(Jenkins, Heliotis, Haynes, and Beck, 1986) or using am
advance organizer 'in theé\ form of a text <_:>1_1t1ine (Darch and
_Gersten, 1986). | rf/ |
_Approaches which ~have focused ' on indu'c.ing "the
generation/ of internal images while readihg, asya method df
text interactiqnﬁ have 'shown im;gerf to be,fa_cifitati@vé for
reading comprehension and r ention 'for average ‘énd good
readers (e.g. Kulhavy and Swenson, 1975; Levin, 1973; Peterss,
. and Levin, 1986) andhpoor readers __(e;g. (I;ambreil and Bales,
1986; Peters and Levin, 1986). Limited research, however,
has been undertaken into the effiec,ts of imagéry g.e‘neratiori
instruction on reéding comprehension of learning di(fabled
students. One promising study, . (Clark, Deshler, Schumaker,
Alleyl and Warner, 1984) which included 1}2arning disabled
subjects, suggested some very real potehtial for imagery as
a strategy for learning disabled .readers. 'i’his study,
howevér, has 1limited applicai:ion 'since the number _' c;f
subjects was very small and no cbntrol group was inclu;ied in
the _‘deéign. Improved com:r_)rehension scores may have been
‘attributable to factors otheF ‘than imagéry' usage.- For
example;, i:he students rece_ived donsiderable amounts of
ihdividual. instruction  in '-tr};_[ training - sessions.
' !

.o _ ™~ ,
Experimental ‘effects may have /been ‘largely due to the
- Fa b

attention the subjects received,/ or could ‘Have been due to

e
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exhorta,ioné\ to read more carefully <than they normally
would., . - ' ZF
‘ v

The present study attempted to 1;3T5te ‘imagery

.t‘

instruction ‘as the- ‘dependent varlable from 1nstruct10ns to .

\

read more careTully. It differed from the study by Clark et

al, in that it dld not include an exten51ve tralnlng perlod

< in imagery usage and did include a control group of ;earnlng

disabled students as a matched sample. ' _ - ®
ﬁﬁile .stégénts inciuded in' the present’ study were
definitely ppq& readers they diffeted from subjects included
ih other studles of poor rgaders in,odé impdrtant respect:
subjects in the pré;ent Etudy had all ,been identified as

1§§Ening disabled. Pdgp\reading may be the. result of many

-

»factors ‘which are not usually. identified as causes of

£

.learning disabilities. Poor reédfng may,’for example, be due
to méntal. retardation; vision or hearing impairments,
QQ¥51cal handicaps, emotional disturbance, cultural
dlfferences poor school attendance or motlvatlonal factors
(Ontarlo Mlnlstry of Education, 1986).

.Reading comprehension has been de;c;ibed as a cognitive
process which occurs when. the reader builds relationships
betugen the text and hisJot her knowledge and experience
(e.g. Perfetti, 1985). Té%tdil informdtion is coﬁprehended
as a result of cognitive &ntegratlon and 1nteract10n with

the text by which means 1nformathn is encoded qlaborated,
1 . : '

-
QP

=
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e .
organized, transfor%ed, manipulated and stored (Sv}anson,

1997). I@arningndisabled stu@ents have been ghown to have
imp§§rments in many of the cognifivé\processeS'implicated‘in
reading comprehéhsion abilities (Feuerstein, 1981).
-Remedfatioﬁal approacpes,‘ howev;r; whibh. a;sist leafning
disabled students to bgcome .aware of, and monito; their own
cognitive proceSses have proﬁen suc;essful in laboratory and
natural Settings (e.g. Deshler, Schumaker and Lanz, 1984;
Sheinker, Sheinker and Stevehs, 1984). -

Paivio (1986} has presented a fr§meQ6;k in the dual
codincj approach from which it may bé predicted that, at
least in normal readers, verbal instructions to image words
may result in enhanced caomprehension. Accordiné to Paivio,.
verbal instructions to image words activate the non-verbal
representational system at the referential and associative
ievels of processing. Such instructions result in higher
levels of qomplexity in* the integration of textual
information, better understanding of text and pore‘durable
memory traces.

Paivio’s duél cdding approach differs from other
approaches )to Jlanguage prgfessing in a variety of ways.
Perhaps the most significant departure, for the present

discussion, lies in the differences between dual coding and
A t .
[l o ‘

pr@positionél-accdhnts of processing such as those proposed

by van Dijk and Kintsch (1983) and Pérfetti (1985).
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Propositional accounts do not deny the existence of imagery

but fail to apportion any significance to it as a text

processing activity. In this sense propositional accounts

are uni-modal in character. That is, mental representations

(the deep structures for language) are themselves language-

like. What is missing from such theories is the possibility._

that language (spoken or written) is profoundly influenced
by a separate, non-linguistic representational system which
differs structurally and functionally from 1linguistic
processes. According to Paivio (1986):
Referent:.al activity, as in naming an object or
1maglng to. a name, is a probalilistic reaction
influenced by the verbal and nonverbal context,

1nclud1ng such highly constraln:l.ng events as
verbal instructions to name or image... (p. 215)

The likelihood that referentialJprocessing will be activateqd
varies in accordance with: the concreteness or abstractness
of the stimqli; the cognitive‘pr_ocessing preferences of the
individual;  and, the presence of verbal instructions to
) .
image. Imagery, according to Paivio, “prlays an essential
role in the comprehénsion of concrete, high. imagery verbal

‘ matenaI. ..M (p.222).

)
(¥

A



VCHAPTER ITT
SMethod_and Results .
Method

Subjects

Forty 1earningldisab1ed adolescents, enrolled in four
Kent County secondary sChoals,rwere selected. Subjects were
in grade 9, Generalllevel courses, in their first year of
secondary school. BAll subjects had ‘been identified as
learning disabled by the Kent County Board of Education

Special = Education Identification, Placement and Review

Committee.

Design

A matched group design with post-test was used. The
following procgdure was used to develop twq\matched groups.

Sixty-nine students were gdministered the Canadian
Achievement Tests (CAPy reading comprehensio?/éibtest using
level 18 of the test. Students who scored at extremely high
or extremely low leveis Qére eliminated from the sample. The
remaining 40 students were rank ordered by reading
.comprehenéion raw score, Students were then allocated to one
6f two groups, based on tHeir CAT raw scores, in order to
form twenty matched pairs. Twelve pairs were created with

identical raw score matches. A further six pairs were

N
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created with.a one raw score pointldifference. The remaining'
two‘pairs had scores nb‘more than three raw scoré points
difference.

i'Preliminary tests of significance (t-tests) detected no
statisticaliy significant differences between the groups on
reaaing comprehension level (£(38)=.168,p>.10), age
(t(38)=.449,p>.10), ‘ verbal IQ (£(38)=.627,p>.10),
performance IQ (;(38)=.729,§>.10), or full scale IQ
(£(38)=.940,p>.10). Scores from the Wechsler Intelligence

o4

Scale for Children—Rﬁvised (WISC-R) were used to determine

IQ. Table 1 summarizes these results. _
v . /f
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Table 1 -

Means(M) and Standard Deviations(SD) for Readina

Comprehension CAT Age and IO.

—— Y . — T b e e

Variable Group A (N=20) Group B (N=26?

M SD M SD
CAT _ "19.1+ 4.7 19.3% 4.7
Age(months) 185. 4 4.8 186,0 4.4
Verbal IQ 87.5 8.2 . 89.0 7.4
Performance IQ 96.1 10.6 98.4 . 9.8
Full Scale IQ . 90.% 6.6 92.6 7.2
*

a raw score of 19 on the CAT reading comprehension
subtest at level 18 equates to a grade egquivalent of 4.2.

o
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Each group was comprised of 12.ma1es and 8 females.

Group A was selected as the experimental or imagery
insq?ucted group, and Grbup B was selected as the control or
read baréfully group.
Materials

An’ei§h£ hundred and twelve word passage was selected
as the test passage.The 3i§:ry ‘is inclﬁded .in a reading
anthology (Stanchfield‘igdgraﬁite, 1879) intended for use
with below grade level read;rs. The passage, Fifteen Honest
Coins (Kuo and Kuo, 1979);hwas selected because it was a
qslf-contained short story of reasoﬁable length for
experimental purpdses and was easily imageable. The story is
a Chin€se folk tale about the wisdom of a maéistr;te namedr
Pao Kung. The gagistrate afbitrateé between a merchant and a
poor boy about the rightfufrownership of a bag of'coins.
.According to the Dale-Chall formula (Harrison, 1980) for
predicting vocabulary difficulty the passage was/Cbmputed to
have a,ﬁﬁgdabilit% level equivalent to 5.9. The Dale-Chall
formula.is based én the number of unfamiliar words present
in the pQQSage and the averageéhumber of wérds per sentence.
Unfamiliarity ofbwé;ds is judged by compéring passage words
with a three thousand word vocabulary list. Harrison has

rated the Dale-Chall formula as the'most valid and accu}ate

of nine readability measures reviewed by him. In the reading
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anthology, the: passage included one illustration depicting
the climax of the story. The passage presented to the
subjects was. re-copied witﬁ!fﬁf illustration omitted.

The training passage, called Shark (Malocsay, 1979),
was excerpted from another féading anthology for below grade
level readers. Only the first one hundred and éhi;ty words
of , the story were used. The pgssage was re-typed and the
accompapyingggllqstration omitted.

s

Instruments and Scoring oo
J -
Two (;struments were used to assess reading

camprehension and recall.

1) "Post-reading_cloze test. The post-reading cloze test'is
essentially the same as traditional cloze €echniques

developed by Wilson Taylor (1953). In a cloze test the

" ‘subject is presented with a passage from which certain words

have been removed. The subject is requiredqgo.complete the
passage by insertinga the appropriate words. Conventional

cloze tests are administered without prior exposure to the

e

passaée. The post-reading cloze test is administered after
L~ LT .
reading , the complete passage. The test consists of

selections of the passage reproduced with certain words

omittzij
e relationship between conventional cloze tects and

" post-reading cloze tests was investigated by Page (1975) who

\ _ T

=
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concluded that the relationshi;; was strong enough to warrant
the use of post-reading cloze tests as éomprehension
criteria in reading 'research.

Two passa’ges were taken from the test story for use as
clc_:ze passages: thee(l'rst'z'm words, and the last 122 words.

£1
These passages wer \éelected because they were generélly,

representative of %he tory as a whole. The first 'passage
presented the si:ory's " setting and ‘most of the main
‘characters. The last p;ssag?»contained the 'stor.y’s climax.
and resolution. Fifth word deletioh was used rias ‘this is
most widely preferred_ in reading research (Hafrison, 1980;

Page,1975; Sadoski,

983, 1985).' Harrison (1980) has

suggestied the opki passage Jsize for fifth word deletion

is éso words with 50 dc:‘:letions. In the present study, the ‘ v

two pdssages combine for 401 words with 80 deletions.

Administration' instructions for the «cloze tests

}include;i the follg:}ing' directions suggested by Harrison. ¢
i)’ it is -important to make an attempt at évery'

blank if at all posgible, ii) only oné word must \
bey put in each blank; and, iii) spel¥ing errors

will not be marked wrong if it is clear which word e
A was intended.! (p. 102) l
——y ‘ ! - *

Verbatim "and synonym substitution - scoring were
' . o)
employed. That.f\is, non-verbatim substitutions were apaly:i:ed Y
L f , R o R W e
for semantic acceptability. Non-verbatim responses were
Ll f "

, N .

judged t9° be semantically acceptable if the substituted-word
, . : _ e ‘ '

was a synonym for the verbatim response and did not change

%
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the meaning of the sentence or paragraph. The following
example was taken from the cloze test used in. the study.

Verbatim reponses have . been includedkzand semantically

)

acceptable responses are listed below. e A

...the 1) boy was already carrylng bnndles 2) to
‘the marketplace while his 3) mother returned to
thelr thatched 4) hut to attend to her 5)/ duties.

Verbatim Response

1) boy o son, lad ' _ <
2) to - “ ———
. . [ 3
3) .mother mum, mom - .77
4) hut o ) house, home N
© . ’ b
5) duties . work, chores, jobs

Scores were of two types: number of correct verbatim
responses; and, number of semantically acceptable, non-
verbatim miscues plus correct verbatim responses. The cloze -
tests provided six scores: passage 1, verbatim responses
(I1v); passage‘ql, verbatim plus semantically acceptabie
responses (£%VSA); passage 2 verbatim responses (IZV),
passage 2 verba£1m plus senantlcally Jcceptable responses
(IZVSA), passagg/i plus passage 2 verbatim responses (IrPV) -
; and, passage 1 plus passage 2, verbatim plus semantloally.

. / \-'
acceptable responses (I12VSA). . /

'2) Oral retelling. The retelling forma+ suggested by Gpodman

and Burke (1972) was used. Initially, retelllng was eL1c1ted .
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by asking the subject to recall all he or she could
' remember &bout the story. Following each subject’ S response,
"the examiner® used non-directive, standardlzed probes which
adhered to the guidelineés suggested by Goodman -and Burke.
Guldellnes ensured that the questions themselves' did not>
provide 'story information to the s"ubject_. Questions were
general. in nature E;nd ahy mispronunciations or name changes
which fthe reader instj.tuted‘ were retained \by_ ’the exiﬁiner.
The retelling was tape recorded and later compared to a .
prepared outline of the story. The reteliing was scored in
five éhtegorleS' a) cl';aracten analysis-recall, the names of
characters in tihe story (maximum of 15 points); b) character
"éﬁ_'laly;sis-develcpment information ccncerning the characters’
physical appearance, att:n.tudes and feelings, behaviour and
'relatlorféhlp to other characters (maxlmum of 15 polnts) i <)
event recall, actual happenings in the story (maximum of 30
points); d) plot, the plan upon which thve sequence of events
is organized- (maximum 20 points); e) thene, the
generalizations around which the story is built (maximum 20
points); and f)_ total retell score, ,the sum of the above
\"Ecores (maximum of 100 points). As a check on researcher
-reliability, five subjects were chesen' random].y from each-

group and their retelling scores recalculated. Using the

Pearson procedure a correlation of .92 was obtained.

r
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L.
3) Imagery Use Report. An incomplete sentence with five

alternative responses was used for subjects to report the

%

amount of the story for “which they used@imagefy. Possible

+*

responsés ranged from "none of the story”(l) to "all of the

story"(5).

Instructions to Subjects
According to treatment condition a standard set of
instructions was 1read orally to the subjects at the

beginning,of each session. Instructions to subjects in the
. da

experimental group = (i.e. imagery instructed) were as

I3
follows.

In a moment I am going to ask you to read a short

L story called Fifteen Honest Coins. You will have
. as much time as you need to read the story! When
you are finished reading I wilLraskgyou to do. a
couple of exercises to see how much‘of the story
you remembered. ' .
Before we begin I want to talk ‘to you about
reading. Many people say that when they read they
make pictures in their minds of what they are
reading. Do you make pictures in your mind when
you read? (record response) IF is as if you had a
movie screen in your head and, as you read, the
story appears on the screen. A good way to
remember things you read is t® make up pictures in
your mind as you are reading.

' As you read this passage I want you to try to make
pictures in your mind of what you are reading as
it will help you to remember the story. Let’s
practice before we start. Here is a short passage
about a shark and a diver. As I read. it aloud,
follow along from the sheet and try to make
pictures in your mind of what is happening in the
passage. ' ‘

“,
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: Shark ’

Beth forgot all about the abalone she was after
and let herself rise slowly back to the surface.
She had just spotted a dark shape moving out
the deep water. She knew it was a shark, - knew
before the outline got sharper -and cleoser. She
wondered if Lisa saw it too.

Beth had seen many sharks before because she did-
so much snorkeling here at her uncle’s pPlace. The
sharks never did much, bu otting one was always
scary. It was disappointing,™~tgo, for that meant
she had to go back to shore for the day. But
something was different about this nine-footer.
Then she Kknew; this was no after dinner cruise.
This shark was hunting. It was hungry and looking
for something to eat - right now! ‘

'Tell me about the pictures you made in your mind ~
as we read that story. (Subjects responses and
elaborative questions from the examiner). Good.
Now you are going to read a longer story to
yourself. Remember to make pictures in your mind
as you read the story. When you’ve finished
reading please close the'bcoklet. Open the booklet
and begin reading now.

After subject#lrequndéd to the request to tell about
the images they made in their minds from the Shark passage
" the examiner asked probing questions to help. subjeéts
elaboféte their images. Questions included: "What does Beth
look like? can you describe her? What colour is her hair? -
What is she wearing? Where is the shark in relation to Beth?
Is there anything on top of. the water? As you look back
toward the shore, what do you see?"
Inst:uctibns to coﬁtrol group 'subjects, followed the
o ~ )
same format except that references to imagery were replaced

with encouragement to read carefully. Instructions to

A
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subjects in the read carefully (control) group were as
"follows. . . ) o T

In a moment I will ask you to read a short story
called Fifteen Honest Coins. You will have as much
time as you need to read the story. When you are
finished reading I will ask you to do a couple of
exercises to see how much. of the story’ you
remembered. _ .
Before we begin I want to talk to you about
reading. One reason why some people have trouble
understandlng and remembering what they read is
that they don’t Eead carefully encugh. Some people
just read words without thinking about what they
are reading. If you read something carefully it
=" will help you to remember more of what you read.’
Let’s practice reading carefully before we beq&n.
Here is a short passage about a shark and a diver.
. As I read it aloud, follow along from the sheet
and try to read carefully.
(Examlner reads Shark passage)

.~

Tell mne what the passage was about. (Subject
responds) .. Good. Now you are going *to read 'a
longer story to -yourself. ‘Remember to read
carefully. When you finish reading the story
please close the booklet. Open the booklet and_
begin reading now. )

.Procedure

The subjects were seen individﬁaliy by the experimenter
in a small room in each-éeconda:yhsdhool during the school
-day. Each session lasted approifhatelyl 40 wminutes withr
approximately 10 minutes requifed for tﬁelwfraining“ period.
Subjects were put at ease and told they were heiping_the 
experimenter learn more'about>readihg. The instructions.
were then read to fhe subjecfs accPrding_ to’ treatment

~ condition. Following the training period;gﬁﬁjects were asked
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to read the story to themselves. Readlng tlmes were recorded
from the time the subject opened the booklet to the time the
booklet was closed When subjects finished readlng the story
the tape recorder was turned on .and the oral retell was
introduced. At the completlon of the retelling all subjects

were asked to complete ‘the imagery use report questlon.

Subjects then: completed the cloze tests;

Five days after the session subjects completed the
cloze tests a second time. The . delayed .-cloze was
administered by the ‘;chool resource t.eacher. ‘No
instructions, other than those related to Completion of the
cloze tests, were given. Studepts were not encourageé to use
any partictlar strategy to help them complete these tests.

Approximately five weeks after the “initial session,
control group subjects? were asked if they wusually made
pictures in their minds as they. read. Answers were recorded

as "yes", "no", or "sometimes".
Results

Analysis of variance -(ANOVA) detected statistically
significant differences favouring the imagery .instructed

group on: certain parts of the cloze tests completed

immediately after the reading session (immediate condition);

"

e
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one of the variables measured by the oral retell° and, one

of the delayed cloze variables.

on the cloze tests 1n the ;mmedlate condltlon mean

i —

differences*were slgnlflcant qt the .02 level on passage'1/7§
when verbatim jand usemantically acceptable | scoring was
» - .

employed . (I1VSA). Verbatim scoring ‘for' ,passage 1 (I1V)

resulted ‘in’ mean differences which favoured the imagery
1nstructed group and approaphed but diad noth reach
‘statistical 51gn1f1cance at the .05 -level. On passage 2

mean differences favoured the 1magery instructed group for_

verbatlm‘ scoq&ng “(I2V) but, ‘were-  not ] statistically
significant -(p>.10). When passage 24was scored for- verbatim
plus semantically acceptable 'responses _M(IéVSA) mean
differences again favoured the-Emagefy instructed groub'and
achieved significance atithe .05 level of eonfidence.'When

scores on the two passages were combined and verbatim

scoring used (Ilzvr;_mean differences .once again favoured

_the imegery instructed' group and approached, but did not

reach, statistical significance Flnally, when both types of
scoring and both 'passages were COmblned (I12VSA) mean’
differences,; favouring’ the imagery 1nstructed group wete
statistically significant at the .01 ;evel..These results

,are summarized -in Table 2.

.
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Table 2

‘Means (M) , -Standard Deviations(sﬁ) and

Inmediate Cloze=Tests.

%

Univdriate F’s on

B Group
Imager§ Read
Variable Instructed Carefully
' (N=20) . (N=20)

M SD M ‘- SD
11V 26.6 5.6 23.0 6.2
I1VSA  37.8 5.9 31.2 8.4
I2v 11.9 2.4  11.0 2.1
T2vsa’  15.0 2.5 13.4 2.4
I12V 38.3 7.2 34.0 7.8
I12VSA  53.4 7.4 45.6 10.0

daf F-ratio p<
1/38 3.65 .06
1/38 6.04% .02
1/38 1.59 .22
1/38 3.97* .05
1/38 3.29 .08
1/38 7.85%%x 008



- 89

Ana1y51s of varlance (ANOVA) of the oral retell neasure
e detected statlstlcally 51gn1f1cant dlffen\?ces in favour of

the imagery 1nstructed subjects for recall of events

'jg<.01). Imagery instructed subjects recalled siénificantly

more of the eéents from the story than-'did“ subjects

1nstructed to read carefully. None of the other varlablgﬁv
3

measured by the ‘oral retell dev1ce showed significant

[

differences between groups (p>. 10). Results of 'the oral

N <

retell measures are summarlzed in Table 3.

N
&
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Table 3 o
Means (M}, Standard Deviations(SD) and Univariate F’s on Oral
‘Retell Measures
Group
-'—-l----— ——————————————————— - — R S - D S G S — —
- Imagery Read
‘ Instructed Carefully
Variabie (N=20) (N=20) df F-ratio- p<
M  sD" "M SD
Recall 14.3 1.5 13.7 1.8 1/38 1.40 .25
. - -
Development 12.4 3.4 12.3 3.7 1/38 .02 .89
Events :  23.6 4.8 18.4 7.1 1/38 . 7.37%*% .01
A . E .
Plot 8.5 _4.4 9.8 -4.7 1/38 .81 .37
Theme 12.1 5.3 11.6° 6.3 1/38 .07 .79
Tdtal 71.1 "12.0  65.4 '18.3 1/38 1.46 .24
.-- . ) _\., - - o
*% p<,0l b
% 4 ©
- L&
} -
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The delayed cloie test gave mixed results. As Tablg 4 shows,
on passage 1, imagery”instructéd subjects scored'highef on
both verbatim scoring (D1V) and vérbatim plus semanﬁicail§
acceptable scoring (DlﬁSA). Analysis of variance (ANOVA)
detected no.statisically s@gnifipant difference for verbatim
scoring (p>.10), but achieved significapcé at the .Dé level
when scored for verbatim and -Sémantically acceptable
responses. 0On paséage 2, means for verbatim scoring (D2V)
and verbatim plus semantically- acceptable scoring (D2VSAa)
were almost idgntical. Analysis of variance (ANOVA)'detected
no significant difference. For both passages combined,
imagery instructed subjects were slightly supérior to.‘
controls for verbatim scoring (D12V) with means of 38.8 and

"36.8 . respectively. The difference, however, was not
- P "

statistically significant (Q>.10); Mean difference on both
passages combined with verbatim plus éémantically acceptable
- scoring (DlZVSA) slightly favoured . the imagery instructed

group. The difference approached, but. did not achieve

statistical signifﬁcance at the .05 level.

5
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Table 4
Means Standa eviations(s d ivarjate F’s for

Delayed Clozé Tests.

Group ’
Imagery Read
Instructed Carefully
Variable (N=20) (N=20) daf F-ratio p<
- - - "__—_-'—';i?'l-- - - - -
M SD M _sp
D1V 27.5 5.3 24.8 5.4 1/38 2.64 .11
D1VSA 39.3 5.6 .35.4 6.2 1/38  4.40% .04
D2V S11.3 2.3 11.5 2.2 1738 , .13 .72
D2VSA 14.4 3.0 14.4 2.6 1/38 .01 .91
D12V 38.8 7.2 36.8 7.2 1/38 .78, .38
N
D12VSA 53.8 8.0  49.3 7.4 1/38  3.43. .07
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Io general, means for the imagery instructed groupg
remained fairly stable in the delayéd condition while mean
scq{es 'for the control groop increased in the delayed
condltlon compared to’ control group means in the immedia
condltlon.‘ A comparlson of results' in the’ 1mmedia2e
condition (Table 2) with results in the delayed conditicn
(Table 4) shows mean gains for control group subjects on all-
" the variables, while means for the imagery instructed group
stayed approximately the same. Standard deviations for the
control group were slightly lower on most of ‘the variables,
reflectlng a closer clustering around the mean in the
delayed condition.
| -Both groups'had been hatched for reading comprehension
ability, and t-tests showed no significant difference in
‘means on intelligence meaures. However, an anaiysis of
covarlance (ANOCOVA) was conducted on dependent varlables,
with Full Scale IQ as the covariate or control varlable, to

determlne p0551ble confounding effects related to IQ

on the immediate cloze test variables, analysis of

L

covariance (ANOCOVA) detected statistically . eignificant,
differences on two of the variables which had not previously
reached significance. Means for verbatlm scorlng for passage
1 (IlV)-aod verbatim scorlng for passages 1 and 2 combined
(I12V) favoured the 1magery 1nstructed group with mean

dlfferences significant at the .05 level. On the remaining



four immediate ' cloze measures F ratios® increased with

‘consequent decreases 1in p-values. The results of the

analysis of covariagpe (ANOCOVA) of immediate cloze tests
- ]

are detailed in Table 5. —_—

e

-n
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Analyses of_ Covariance (ANOCOVA) of Immediate Cloze Tests

Performance of Two Groups of Twenty Subijects with Full Scale

IO as the Covariate.

Source of

—— i ——— ———

Variable Variation
IV Between
w?thih
I1VSA Bet&éenl
Within
Iz2v Between
Within
I2VSA Between
Within
I12v Between
Within
I12vsa Bétween
Within

Sum of Mean
Squares . Square  df F p<
144.87 144.87 1 4.21% - ,05
1274.21 34.44 37 '
392,18 392,18 1 8.025%% ,007
1808.18 48.87 37
11.38 11.38 1 2.33 .14
108.02 4.87 37
32.10 32,10 1 5.93% .02
200.18 5.41 37
222.57 222.57 1 4.04% .05
2038.85 55.10 37 |
742.51 742.51 1  10.64%*  ,002
2582.49 69.80 37

* p<.05, ** p<,.0l
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Analysis of covariahce (ANOCOVA) of cieze tests in the
delayed condition _detected a significent . difference,
fevouring the imagery instrucfed -group, on verbatim and
eemantically acceptable scoring for both passages combined

(D12VSA) with an F-ratio’ of 4.043, p<.05.The F-ratio for

verbatim and semantically acceptable scoring for passage 1

"(D1VSA) increased to 4.92, showing a significant difference,

at the .03 level, favouring the imagery instructed group.

Meen‘differences on other delayed cloze measures failed to .
reach significance (p>.10).

Analysis of covariance (ANOCOVA) of the oral fetell
measures increased the magnitude of the effect of imagery
instruction for recall. of events. The F-ratio value
increased to 8.73 with p<.005. Significance was not achieved
on other retell measures.

With regard to subjects’ feports of imagery usage while
reading the story, imagery instructed subjects reported mo;e
imagery use.than did controls. Although the difference in

means was not great, (imagery instructed group: M=3.8,

.8D=.77; read carefullyl group: M=3.25, SD=.97) it was

significant at the .05 level (F(1,38)=3.971,p<.05). Clearly,
this result must be interpreted with caution since imagery
instructed subjects may have reported higher usage in an
effort to please the examiner. Report of imagery usage,-

however, correlated significantly, in the positive direction
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; o P i L
{using Pearson cdéfficients) with the accumulated total

3,
\

A

score on - the 3
j

|

immediate "cloze test (I12VSA:
- ) . 2
df=38,r=.32,p<.05), !

]

(df=38,r=.43,p<.01), and analysis of character development.

(df=38,r=.41,p<.01). Report of imagery usage did not

correlate with scores on the delayed cloze test

(D12VSA:df=38,r=.10,p>.10).

As shown in Table 6 more‘imaéery instructed subjects
than subjects in the read carefully group reported higher
levels of imagery usage while reading the story. Agcbrding
to their .6ﬁn reports, .£hen, the ‘majority-'of imagery
instructed subjects followed the instructions they “were
given; A —substanéial number of_ subjects- in the read
carefully group, however, had nét been instructed to make

pictures in their minds, yet reported using imagery for

some, most, or all of the story.

recall ocf events on fhe' oral retell -
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Table 6

:
’

Frequency Distribution of Repbrt of Imagery Usage for Test

Story.
Group

Report of '
Imagery Use Imagery Instructed Read Carefully

bd £
None (1) 0 3 1
Little(2) 1 . 3
Some (3) 6 i 7
Most(4) \ 10 8
All(5) _ 3 1
‘ »

2
! -

Y
A



99

Control subjects, instructed to read carefully, took
longer to read the passage thsn imagery instructed subjects
when means for ‘reading *t:imé.s\l were compared (imagery
instructed group: M=5.9 minutes, $b=1.1; read carefully
éroup: g=6.7.-minutes,' S§D=2.5}). An analysis }of variance
(ANOVAR) detected no statistically signific&;; difference
(F(1,38)=1.530,p>.10). - ‘

Analysis of variance (ANOVA) of sex detected no
significant differences between‘ means on .any of the
dependent variables (immediate cloze, deiayed cloze, oral
retell, readﬁng time, or rebort of imagery usage during the
story). F-ratios were all less than 1 on these variables.

In response to the gquestion: "Do you usually make

pictures in your mind when you read?" 28% of the subjects
(11 out of 40) responded negatively. Half of the subjects
(20 out of 40) responded positively anu« the remaining 9 said—
they éometimes use imagery‘while reading. The vast majority
6f-the "nofﬂresponders (9 out of 11) came from the imagery
instructed gfoup. More control group subieqts (12 out of 20)
- Were "yes" responders and twice the number of the
"sometimes" responders came from the control group. 1In
essence, more control group subjects reported use of
imagery, all,oé some of the Fime than did subjects in. the
imagery instructed grgup (18 control -group' subjects

compared to 11 imagery instructed subjects). Clearly, these
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results suggest that mamy subjects in the read carefully
“group may have been using imagery during the reading session
althoﬁgh not instructed to do so. ,

Tests of-ﬁsignificance (t-tests) were conducted on
dgpendent va?iables for subjects who responded pogiéively to
tﬁe question'_concerning normal use of imagery (imagery
instructed, n=8; read carefully, n=12). On the cloze tests
in the immediate condition, scored for verbatim and
semantically lgcceptable responses with both passages
comsined (I12Vsa), f myes" responders in the imagery
instructed group wéré superior to "yes" responders.in the
read carefully group. The difference w?s statisticaily
significant at the .02 level (t(18)=2.589,p<.02). The mean
for the imagery instructed group on ﬁhis measure was 55.9
with a standard deviation of 9.7. The read carefully group
mean was 45.0 with a standdrd deviation of 8.9. On the cloze
tests in the delayed condition, mean differences again
favoured the imagery instructed group but the difference did
not achieve statistical significance (t(18)=1.531,p<.1l4). On
“the oral,;etell meagure, total retell means again showed the
imagefy instrgcted "yves" responders superior with a mean
score difference of 5.7; however, the difference was not
significant (t(18)=1.097,p<.10). Imagery instrucged tyes"

responders were also superior on recall .of events; however,

i -~ .

a
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7 the difference was not statistically significant
(t(18)=1.272,p<.10). '

Independent' variables were also anal?zed for
differences between the two groups of "“yes" requndefs in
reaéing cémp;ehension ability and IQ which might_ have
.affected the results. No  statistically significant

~ differences were.found between the groups on these variables

when tests of sighificance (t-tests) were conducted (p>.10).

Results are presented in Table 7.
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Table 7

Means (M) and Standard Deviations {SD) on Reading

Comprehension{CAT) and IQ(WISC-R) for "yes™ Responders.

—-— —— ——— ﬂ-ﬂ‘ e - —

Group , .
Variable “Imagery Instructed  Read Carefully
- ' (n=8) i (n=12)
oM SD M sD
CAT 21f0 3.9 20.2 4.0
Verbal IQ 90.0 8.7 87.4 6.4

ﬁerformance IQ 94.8 12.2 96.8 7.9
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Across groups comparison of independent and dépendent

- variables with subjects grouped by habitual use of imagery
response'showed a trend of higher mean scores for the. "yes"
‘”respénders} lower means for "sometimes" _responders, and

lowest means for "non responders. Table 8 summarizes these

results.

4
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Table 8

‘Means(M} and Standard Deviations(SD) on Dependent__and

Independent Varaibles by Response Group.
___________ e R S

Response Group

- - - -—— - - -——— ——

Variable - Yes (n=20) Sometimes (n=9) No(n=11)
———————————— 2 —— -—— - — —— - e —— —— e
M 4$D M ' sD M sD
%
CAT 20.5 3.9 18.6 5.8 17.2 4.6
\‘. - . @ -
I12SAV 49.4 10.5  47.9 8.3 . 47.2  10.6
D12SAV 51.8 8.2 50.2 6.5 48.3 8.2
Retell- 69.3 11.6 71.8  20.5 63.4 18.1
total :
-~
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éummary of Results

Imagery instructions were more facilitative for reading
comprehension than instructions to read carefully. Imagery
instructed subjects performed better on cloze comprehension
tests and were able to recall more of the story events.
Analysis of covariance (ANOCOVA), with IQ held constant,
shoﬁed even more pronounced effects of imagery .instructions.

Imagery instructed subjects reported significantly
higher levels of imagery usage for the test‘story. Higher
levels of imagery usage correlated significantly with higher
comprehension scores.

No significant difféféﬁéégmﬁere found between groups on
reading time. There was no’ relationship -between sex and
reading comprehension performance.

With regard to habitual use of imagery, more control
group suﬁjects than subﬁects in the experimental group

. identified themselves as no?mal imagery users yet imagery
instructed subjectg out~performed subjects in the read
carefully group on comprehension measures.

Subjects who were instructed to use imagery ;nd who
reported themselves as habituél imagery wusers were
significantly better on comprehension measures than subjects
in the zread carefully group:. who reported themselves as

habitual imagery users. Mean differences in comprehension
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between these two subgroups could not be accounted for by

differences in reading comprehension ability or IQ.



CHAPTER IV

F

Discussion_and Implications for Further Study

'The purposes of this study were: to determine the
availabi}ity’ of imagery to learniné' dis;bled sﬁpdents: ‘to
investigate the potential application of imagery to reading
- comprehension; ahd, to determipe the durabiiity of imagery
effects on ‘reading comprehension. Findings suggest that
‘learning disabled students are éble to make pictures in their
minds.as they(read and when they do reading comprehension is
enhanced. In addition, imagery effects are’ maintained over
fime.

The groups were matched for reading ability, IQ and age.
Each group contained theuéame number of males and females. All
subjects were identified as leafning disabled. The prime
difference between th; groups lay in the instructions each
group re%eived about how to’process-information auring the
reading éxercise.

Imagery instructed subjects showed better comprehension
on the cloze tgsts in the immediate condition. Mean
differences favouréd the imagery instructed group on verbatim
scoring‘land differences were statistically significant when
semantically acceptable miscues were scored. Semantically

acceptable responses were those which,‘ although not the

107
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verbatim words from the text, were synonym substitutions which
kept the meaning of the passage intact. This finding suggests
that subjects in the imagery instructed group had a better.
grasp of deeper levels of comprehension than did controls and
had, perhaps, constructed schemata of the text to which they
wére able ﬁg refer when verbatim responses were not available;
The development of appropriate schemata has been referred to
by Perfetti (1585) aé necessary for text modelling which has
‘peen identified as an indication of deeper levels of
processing where‘informafion is integrated and stored. - -
on sost of the oral retell measures differences between
' groups were minimal. Imagery instructed subjects, however,
recalled significantly more (p<.01) events of the story. Most
control group subjects who scored poorly ‘oﬁﬁ.thié measure
failed tg adequately recalléevents which ﬁ;ok-placemih'thé”
last part of-the'story. This part-of the stgry contained the
resolution of the story and its recall was vital to an
understanding of the story’s theme. In order to relate the
story’s theme, subjects ngeded to: recall the majority of
story events (including the events which took place at the end
of the story): integrate these events into a story framework;
compare this framework with existing knowledge about human
behaviour; and, possess the language and vocabulary -to

verbally Jdescribe the theme. ' In spite of superior recall by

the imagery instructed group, both groups were equally poor in
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describing the theme and plot of the‘story. This finding. may
be attributable to the generally low reading comprehension
ability of all of the subjects. 6n the CAT reading
comprehension subtest, tﬁe mean grade equivalent for the whole
group was 4.2 (18th percentile) with a standard dezigtion of
4.6 raw score points. The maﬁority of subjects scoree between
the 8th and 37th percentiles. Retell of iheme corfilated
highest with verbal 1IQ (r=.41), followed by CAT reading
somprehension scores (r=.34), but was unrelated to treatment
condition. Findings suggest'these students are geﬂerallyfgéak
in infefence skills required - to identify themes or
generalizations upon which storles are built. These students
-clearly require con51derab£; 1nstruct10n in this area. Imagery
may have a contributory role to play in this process.

In contriving the-twokgroups.every effort was made to
match subjects. This was initially accomplished by matching
CAT reading comprehen51on scores. Although t-tests detected no
significant differences in IQ, an analysis of covariance
(ANOCOVA) was conducted with Full Scale IQ as the control
variable. This procedure allowed the researcher to examine the
performance of eubjects on the dependent wvariable (reading
instruction) as though the groups weredhqual with respect to
IQ. As means in Table 1 show, thelread carefully group had e

very slight advantage in terms of Full Scale IQ (imagery

instructed group: g=90.5; read carefully group: M=382.6). With
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IQ held constant, imagery instructions had an even more
pronounced.effect on ;eading comprehension.. The magnitude of
the differences between the groups increaged substanfially on
mogt"" of the compreher\lys/i'on measures. ANOCOVA_ results further

support the hypothesis that reading comprehension is
<

significant.ly enhanced -by instructions to form internal images
of prose material.

Paivio (1986)‘ has "claimed ¢that the 1likelihood that
imagery w_ill be activated is determined by: the nature of the
stimulus- material; the presence of instructions to image; and,
’the preferences of the individual. In the present study, the
stimulus material (narrative prose) was selected for its
image-evoking potential. Subjects in the. t—'fxperimental group
were given verbal instructions to image. Imagery preferences
of the subjects, howev;;, were not known at the out-set. A
substantial number of subjects, aécording to ' their own:
reports, do not usually make picttlres in their minds as they
read. The vast majority of these subjects happened to be in
the imagery instructed g:oup. In spite of an apparent
weighting in favour of the control group regarding imaggryr
preferences, subjects in the imagery instructed group out-
performed ﬁhc;se in the control group. N

Reports of imagery usage during. the story suggest that
imagery ins'tructed subjects used imagery for more of the story

than did controls even though more control subjects identified
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themselves as normal imagery users. Higher reports of imagery
usage during the story may be suspect since. subjects in the
imagery instructed group may have been simply trying to tel;
the examiner what they perceived he wanted to hear. However,
if these reports are accurate, they suggest that altheugh many
control group subjecﬁé identified themselves as frequent
imagery users they ﬁay not have used imagery while reading the
test story or they would have performed as well as imagery
inst}uctéd subjects on comprehension measures. They may have
been distracted by the instructions to read carefully énd this
interfered with one of the processes which they réported they
would normally use: namely imagery. ]

Further support for the hypothesi; that imaggry use
facilitates reading compfehension was found in an analysis of
correlations between subjects’ report of imagery usage, during
the story reading, and comprehensioﬁ meaéures. Regardless of
treatment condition, highef scores on the immediate cloze test .
(I12VSA), correlated with higher reports of imagery usage;
significant at the .05 level. For oral retell of character
development and for recall of events the correlatioq/'was
significént at the .01 1level. Thesg results suggest that
greater amounts of imagery usage is associated with better
comprehension of the story. Ehese findings are espedially
significant sincé the relationship includes control group

subjects. While higher reports of imagery usage may hLave been
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expected from imagery instructed subjects, control group
subjects did not have the same motivation to report higher
than actual levels ofrimagery use. Indeed, for the control
group alone, correlation between report of imageryhusagg and
recall . of events was éignififant at the .01 1level
(ag=18,x=.49). '

Gambrell and Bales (1986) have suggested that poor

readers do not spontaneously employ imagery straﬁegies. The

findings of the present study tegg to confirm this position.

s

Subjects who reported themselves as normal imagery users could.

- be expected to spontaneousl&-use imagery for the test story.

Yet when subjects who reported normal use of imagery ("yes"
. - . 1
responders) were compared across treatment groups, imagery
< -
instructed subjects out-performed their control counterparts

on comprehension measures. If all subjects_inﬁthis.;hbgroup

were indeed spontaneous imagery users the instruction to one

LN

group to image should have had no effect since they could all
be expected to be uéing imagery anyway. *

It may be argued that the instruction to read ‘carefully

o

interfered with control subjects’ normal processing. Perhaps

o

without the read carefully instructiops'control group subjects

‘would have performéd as well as subjects in the imagery

instructed group. If this is so it suggests that when teachers

tell students to "read carefully" this instrucﬁion should be
- =

accompanied by some advice and training ‘in how to read

-
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carefully. This may invél instructioﬁ$ to "make pictures in
your mind" if the material has imagé-evoking potential, to use
~an advance organizer (Darch and Gersteﬁ-(1986); paraphrase the
material if it is abstract in nature, or a combination of
these strategies. Nof only do students need to be inétrudted
in these techniques but alsc to be able to discern when the
.application of each app%oach is app:opriate.'In addition, it
capnot be concluded that reporting oneself as a .normal imagery
user 1is the same as'being‘a spontaneous imagery user. Indeed,
a predilection to use imagery may be impotent, in terms of
.enhahéing comprehensfon, without some instructiog to image.
The findings _of" the present stuéy tend to support the
contention that, for learning disabled students, imagery
instructions aré ‘necessary 5efore imagery is effectively
activated.

Further suppoft for the suggestion that learning disabled
" students do not spontaneously employ imagery was found when
results of ‘imagery iﬁstructed "no" responders -and read
carefully "yes" responders were compafed. en students who
reported tﬁét they do nét.ngrmally ﬁse an imagery strategy
while re&ding (non;spontaﬁeousnimqgéry users{ were instructeé
to do so they performed better on compreheﬁSion ﬁeaéures than
students who say they do use imagery‘ (spontaneous imagegy
users) but were not instructed to ‘do so. A comparison of

comprehension scores on the immediate cloze test (IlZVSA)
. "o .

e

- . - &
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between i?age instructed :"no" responders (n=9) and read
carefully "yes" respopders (n=12) showed ﬁhe former group were
Supefior (imagery instructed "no" responders: M=49.7, SD=7.7;
read carefully "xés“ responders: M=45.0, SD=8.9). Control_
group ."yes"™  responders were sup%rior; to imagery instructed
"no" responders in-reaéing comprehension ability (CAT means of
20.2 and lé.e'respectively),’verbal IQ (WISC;R means of 87.4
and 84.0' rresp'e.é:tivel;) and . performance IQ .(WISC-R means of
96.8 and b93;4 respectively). Iﬁ spite of lower reading
comprehension ability and IQ, imagery instructed subjecﬁs who
reported. that *the§ 'do not nofmally us;?limagery performed.

better than non-jmagery instructed subjects who reported that
- LY

they do ‘horﬁélly use, imagery. These findings lend further
support gg’ﬁhe arﬁument that *many learning disabled students
donqot spontanebuély fi.e. without inétruction) use imagerf
but when instructed to .do so improved‘reading ¢omprehension

That imagery .is available to«léarning disabled students

_was further confirmed by the responses of subjects in the

imager& instructed group to the training passage called Shark.
Subjects responded confidegtiy and quickly in describing their
images. Although th? passagé offered. few details about the
incident with the shark, subjects were all able to describe
viviq images. Qﬁesﬁ}on; about Beth; the divef, were answered

with e{aboratf%e details including the colour of her hair and

-—
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eyes, her approximate height and age, her clothing, and her
lpoks (all male éubjects” and most female suiajécts stated that
Bei;h was Qretty) - When asked to survey ti1e shore, " subjects
_ again gave ﬁivid but different descriptions of the ;hore. Some
saw a beach whichﬂwas heaviiy popglated while some described
an empty beach. One subject described a beach of golden sand
yfrom which a long wooden pier extended. In this subject’s
image, Beth’s little brotherr t;las playing on the pier, but
- began to look concerned when he realized Beth’s predicament.
\ ‘ Some sn..xbjects described various kinds of boats on the water
including sailing boats with coloured sails or fishing boats
with long poles protruding from the deck. . All subjects were
;able‘ to describe the imag;es they had constructed and each
supplied different details. |
I~mﬁgerir instructed students maintained their level of
comprehension in the delayed c;mdition. However, subjects
instructed to read carefully improved their scores to the
point where mean difference:s between the groups dis,appe'a'red.
When both passages were combined, and verbatim and
semantically acceptable responses scored (D12VSA), the imagery.
inst__ruéted group -mean changed very little (immediate
condition: M=53.4, SD=7.4; delayed condition: M=53.8, SD=8.0).
For the read carefully. group on this variable a larger
difference was found between immediate and delayed conditions

with a smaller standard deviation in the delayed condition
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Al
(immediate condition: M=45.6, 8SD=10.0; delayed condition

M=49.3, SD=7.4). Sixtjlfive percent of subjects in the read
carefully group scored the same or higher in the delayed
condition compared to the immediate conditioﬁ. Approximately
the same proportion of subjects (75%) in the imagery
instrué%ed group improvedrf; maintained their scores on this
variable from the immediate to the delayed condition. In
géneral, however, subjects in the control group made more
substantial gains on delayed cloze scores than did imagery
instructed group subjects. Contfql grouﬁ subjects made a mean
gain of 4.6 (SD=4.9) while imagery instructed subje&ts gained
a mean of 2.1 (S_Ij=2.4). A test of significance showed the
difference inigains to be statistically significant at the .05
level (t(38)=2.068,p<.05) favouring the read carefully group.
As pfedicted, imagery instructed subjects performed
better on the immediate cloze tests than subﬁects instructed
to read carefully. Why did subjects in the read carefully
group not do as well in the immediate condition as they did in
the delayed‘condition? The answer may lie in the instructions”
each group received. Subjects in the céntfsr‘group were told
to readacarefuliy but’ were giveﬂ few, if any, instructions on
how to read careffilly. Theories of reading comprehension
discussed in Chapter I have recognized the i%portance of

cognitive interaction with the text to cgmprehension. They

have suggested that the reader must integrate the information
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through a variety of levels in order for‘compfehension to take
place. van Dijk and Kintsch (1983) have referred to this
process as the establishment of global éoherence. Cook and
Mayer (1983) have rgferred to extra-text cohesion, and
Perfetti (1985) has suggested that the establishment of text
modelling and schemata (tHe result of linking propositions) is
necessary f?r comprehension. Darch and .Gersten (1986) have
argued that the development of an advance organizer by
learning disableg students assisted tﬁem to cognitively engage
the text and resulted in better comprehension than traditional
teaching methods. Jenkins, Heliotis, Haynes and Beck (1986)
found that teaching learning disabled students a method of
monitoring. their comprehension as they read resulted in

improved comprehension.
A

-

Subjects in the imagzij insfructed group in the present
stu@y were éiven instructions which potentially gave them a
means  of interacting“ with and integrating the text
(establishing global coherence, extra-text cohesion, of text
modelling): namely imagerf. Advice given to control group
subjects was clearly not as helpful.‘The failure of control
group subjects to perorm as well as 1imagery instructed
subjects in tﬁe immediate condition may have beenqdnghto lowe£
levels of textual interaction on the part of control group

subjects. While instructions from teachers to "read carefully"

are frequently given, studies (e.q. Forrest-Pressley and
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'~ Gillies,1983) have suggested that learning disabled students
are 1es§ able than non-learning disahle% students to carry out
this instruction effgctively because they have. few strategies
by which to activate’careful reading. Levin (1973) identified
these readers as "difference poor" readers who lacked the
organizational strategies necessary to comprehend effectively.‘
Feuerstein (1981) has suggested that learning disabled
students do not spontaneously select, implement and monitor
effective learning stratedies. Given the difference between -
the results on the cloze tests in the immediate and delayed
conditions it would appear that instructing subjects tg read
carefully may actually have had a detrimental affect on their
comprehension. In Perfetti’s {1985) terms, instructing
students to read carefully may have increased expenditure of

lower level, lexical access resources resuiting in the
reduction of \ resources available for compreheﬁsion.
Instructing students to use imagery, however, may provide
learning disabled students with text processing strategies

which lead to more efficient reading with less emphasis on

decoding and enhanced comprehension.

Implications for Furtﬁer”Stﬁdy
The experiment described in the ‘present study was
designed to determine if imagery is .a factor which contributes

to enhanced reading comprehension in 1learning disabled
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adolescents. Findings suggest this aim was achieved. One
structural limitation of the study’s-design, however, may have
reduced the magnitude of the effect. Before completing the
cloze test, which measured subjects’ comprehension, subjects
were asked to retell the.sfory in their own words without
reference to the original text. It is possible that
paraphrasing the story may have assisted subjects to organize
the information and recall more -than they would have if
paraphrasing had not been introduced. Since all 'subjects,
regardless of treatment conditicn, completed this exercise the
efféct should have been 2qualized for both'groups. It may be
argued, however,‘that inagery inst:ucted subjects, in effect, -
were instructed to activate two teit processing strategies:
imagery and paraphrasing. Control group subjects were also
required to activate two processing strategies: read carefully
and paraphrasing. Findings suggest that imagery- plus
paraphrasing was superior to  reading carefully plus
paraphrasing. §owever, it is nhot known what proportion of the
effect was due to the paraphrasing factor and if paraphrasing
. should be .included with imagery in instructional programs
which might be developed from these‘findings. Findings suggest
that instructing learning disabled students to"image as they
read is likely to enﬁénce comprehension. Before construction
of an imagery training program, however, further study is

needed to determine the role paraphrasing should play in such

NS
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an instructional model. This might' be achieve§ using the
design presented in this study but with the -oral retell
measure eliminated for some subjects. Leérning disabled
subjects would be allocated: to one of ufour treatment
conditions. One group would be required to read a story with
instructions to image while another group would be instructed
to read carefully. Half of each group would be asked to
parﬁbhrase the story before completing a comérehension test
and half would read the story and complete the comprehension
test without paraphrasing. Thus, paraphrasing plus imagery,
paraphrasing plus -reading carefully, imagery alone and
paraph;asing alone could be compared.

‘"Levin (1986) has claimed that, in the context of reading
Qggprehension, severai cognitive strategies (efg.‘ advance
organizers, paraphrasing, skimming, asking question, mapping,
and imaging) have become popular but “distressingly little"
(p. 4) research has been undertaken into the comparative
effectiveness of each. He has argued that few studies have
been coancted and replicated in which obtimally designed
versions Sf these strategies have been comparéd. Further,
Levin has éuggeéted, if such research were conducted it is
_unlikely any one strategy would emérge the winner. The gboa
strategy uéﬁr, according to Levin, wuses a variety of
strategies and éelection of strategies variestfrom one prose-

learning context to the next.

T
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7 Findings from the present study.of imagery effects on
reading comprehension suggest that imagery is likely one of
the strategies learning disabled students can use to become
more efficient readers. Its effectiveness, however, is likely
to depend on a number of-factors. Factors %nclude: the nature
of the reading material (how conducive it is to imagery
usage); the ability of the . reader to recognize reading
material which is conducive to imagery; the training which the
reader has had in each of the possible strategies_which might
be applied to a given situation; and, the ability of the
reader to recognize the most ;ppropriate strategy for him or
her- to use in a given situation. Selection of appropriate
strategies may well depend on the information processing
preferences of the individual and the individual’s knowledge
of his or her own processing abilities.

In a review of learning strategy instruction, ILevin
(1586f has identified four cognitive principles. First,
different learning strategies serve different cognitive'
purposes. He has suggested that strategies may be groupéa by
three main purposes: understanding, remembéfing and applying.
Different strategies are required for different purposes. The
efficient strategy user is able to choose from a variety of
strategies. for a variety of purposes. Findings from the
present study suggest that learning disabled students are

capable of including imagery in their strategy fepeftoire. A
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substantial number of learning disabled éﬁudents, however, do
not spontaneously activate an imagery strategy to help them
understand and remember more of ﬁhat they read. When learning
disabled students are instructed to construct internal images
while reading, and are given training in imagery usage,
comprehension and recall are enhanced. B

Second, Levin has suggested that effective 1learning
strategies should have identifiable cdmpoﬁents. He has urged
researchers to "conduct routine component analyses in relation
to the specific strategies ‘théy are investigating™ (p. 11)
with the objective of mapping st£ategy componeﬁts onto
presumed cognitive processes and learning oufcomes.
Paivio’s(1986) dual coding' approacﬁ to cognitive processing
assumes that imagefy plays a significant role in information
processing for individuals who are cognitively intact. The
preseﬂ% study aimed to determine the availability of imagery
to learning disabled students as a prelude to identify;ng the
components parts of ‘potentialaimégery strategies which could
be applied to reading comprehension. Findings suggest that
learning disabled students, although not "cognitively intact",
can benefit from utilization of an imagery strategy. Further
‘research should focus upon the development of instructional

programs to assist learning disabled students to recognize

learning situations for which imagery .is an appropriate
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strateqy, and to activate iﬁagery strategies of their own
volition. —

-Third, learning strategieé must, according to Levin, be
considered in relationI to students’ knowledge and skills.
Levin has suggested that\"blanket statements about strateqgy
effectiveness or ineffectiveness need_ to be replaced by
‘statements about‘the applicability of a éarticulaf strategy
for particular learners or groups of learners" (p. 12).
Findings from other studies, such as those reviewed in Chapter
II, have suggested that induced imagery is applicable and
effective for several groups of good:readeys and poor readers.
The present study investigated the potential for use of an-
imagery strategy for a particula;%‘group of learners with
special learning needs: (i;e. 1earniﬁg\gisébled adolescents).
Findings suggest that imagery is applicable and can be
effective for this group of learners.

. Fourth, Levin has called for the empirical validation of
"thought-to-be-effective” (p. 12) learning_ strategies. The
present study was designed to empirically investigate the
potential for imagery ég a reading comprehension strategy
prior to the development‘of an instructional program to teach
students how to use imagery. Findings suggest that potential
exists. Further research would entail the development of

instructional methodologies, the identification of their

component parts and their evaluation through empirical study:

~ .
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'Afterword
Imagery is a potentially powerful cognitive'_process

available to students of different ages and 1learning
abilities. Images form part of what Broudy (1987) has referred
to as the allusionary base: a rich conglomerate of concepts,
images, and memories available' to the reader to help make
sense of the world. The alluéionary base is constructed from
past interactions with all types of sensory information and
continues to evolve as new interactions are experienced. oOur
ability to appreciate written or spoken discourse depends, in
Jlarge meésure, on the robustness of our allusionary base.
Consider for example Coleridge’s masterful work "Kubla Khan'".

In Xanadu did Kubla Khan

A stately pleasure-dome decree:

Where Alph, the sacred river, ran -

Through caverns measureless to man |

Down to a sunless sea.
So twice five miles of fertile ground
With walls and towers were girdled round:
N . And there were gardens bright with sinuous rills,
. Where blossomed many an incense-bearing tree;

And here were forests ancient as the hills,
Enfolding sunny spots of greenery... (p. 44)

One hopes that all students, at some point in theif academic
careers, wili encounter "Kubla Khan" and be helped to
integrate it§\images and lyrical beauty into the allusionary
base. How sterile that meeting would be without the power to

transfo:m Colenidge’s words into images in the mind. What
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reader has not built their own Xanadu, seen the sacred river
and measureless caverns, followed in their mind the walls and
tewers surrounding the fertile ground, painted their own
blossoms on the incense—bearing trees, and peered into sunny
sp?ts of greénery in the ancient forests? For the reader, the
images that appear in the mind’s eye on reading "Kubla Khan"
Are his or her very own._By?picking up the poem and reading
the reader can be instantly tranéported to a pleasure-dome
uniquely of his or her own making.

_ Reading comprehension goes well beyond merely encoding
information for some utilitarian purpose. If the ﬁurpose of
formai schooling is to produce the educated mind,
distinguished by the range of experience it can accommodate
and the intensity of that experience, then teaching children
to read must encompass— more than. functional 1literacy. Yet
efforts to help learning disabled students to read frequently
identify functional 1literacy as their prime objective.
Certainly, the ability to read and comprehend a want ad, a
driver’s manual Qr assembly instructions for the VCR are
important but if educatioﬁ for the learning disabled stops at
this point because the system has lost heart then these
students’ education is incomplete. The intensity of such an
educational experience must be-consideredlshallow. Encouragihg

students to be aware of, and to 'appreciaté, the images evoked

by what they read 'can help students, especially learning
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disabled‘students, to experience thé richness of literature
and the intensity of feeling that is evoked by the arts.
Indeed, too often in striving to help learning disabled
students to become functionally 1literate the beauty which
literature has to offer is overlooked: subverted by the desire.
to simply comprehend the meaning of what has been written.
Iearninq' disébled students are capable 'of constructing
' pictures in their minds and should be given every oppoftuniﬁy
to expérienée the beauty of the arts- in éoetry and prose. Our
cultural heritage is centﬁries of poetry, drama, prose, music,
visual arts and history. Educational institutions must find
wafs to ensure. that no étudent, including and especially the
learning disabled, is denied their inheritance.

The role .of imagery in 1learning has been vastlf
overlooked, or worse, relegated to the merély functional.
Imagery is more than a technique‘to aid in comprehension but a
© powerful cognitive proceés available ts enrich and stimulate
the imagination. Imagery is as necessary to the scientist as
it is to the artist. Ideas are related metaphorically. J.P.

Dougherty (1985) states that:

£



127

{1

¥ - . . -
: »
natural science is so permeated with metaphor that
its employment goes almost unnoticed....In physics
we speak of light waves, talk about heat as fluid,
gases as if they consisted of plastic particles,
electricity as a current, drops of electricity,
anti-matter, right-handed and left-handed spin on a
K meson....In spite of the widespread employment of
metaphor in the sciences, one encounters few
theories of their function. Theories of analogy
£firSt came into being in -an attempt to understand
how metaphysics could speak of things divine and not
slip into agnosticism or anthropomorphisms. - (pp.
117-129) . -

&

Imagery is integral to the process of learning and
undgrétanding. Whether we are engaged in undé}standing the
'natural world, qr-appreci;ting the aesthetics of art, ianguag;
and imggery are insepérébly copné;ted and equally powerful.
-Education which exploits this inseparability'and equa%ity will
fulfill  its fundamental intent: the development of .the

1

éducéted.mind.

ET-h
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. s  APPENDIX "A" .

o to SHARK

-ty

o~

Beth forgot all about the'aba1one she was after and let herself rise

&

slowly back to the surface.,. She had just spotted a dark shape mov1ng out

,/\I

of the deep water. She knew <7t was a shark, knew before the outline got

shaqg?r'and closer. She wondered ifeLisa saw it too.

«

—

Befh had seen many sharks before because she did so much snorkeling

here at her uncle's place. The sharks never did'much, but spotting one was
)

always scarey* It was -disappointing, too, for that meant she had to. go’

back to shore for the day. But somethmng was different about this

\‘
nine-footer. Then she knew; this was no after-dinner cruise. This shark

was hunting. It was hungry and looking for something to eat -- right now!

-y

From: shark. (p. 1) by S. Malocsay (1979) In J.M. Stanfield
and H.R. Granite (Eds), TemEos. Boston: Houghton
leflln cOmpany.
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PREVIOUSLY COPYRIGHTED MATERIAL
IN APPENDIX B, PAGES 129 10
131, WAS NOT MICROFIIMED.
PLEASE REFER, IF NEED BE, TO
THE ORIGINAL THESIS DEPOSITED -
WITH THE UNIVERSITY CONFERRING
THE DEGREE OR TO THE FOLLOWING
PUBLICATION:

!

e d

LE TEXT DEJA PROTEGE PAR [E

DROIT D'AUTEUR, PAGES 129 A 131
DANS "APPENDIX B", N'A PAS ETE
MICROFILME. VEUILLEZ VOUS
REFERER Al BESOIN A A THESE
ORIGINALE DEPOSEE A
L'UNIVERSITE QUI A QONFERE LE
GRADE QU A LA PUBLICATION
SUIVANTE:

~5

FIFTEEN HONEST COINS (PAGE 52)

BY LOUISE AND YUAN-HSI KOU (1979)
IN PACES
EDITED BY J.M. STANFIELD AND H.R. GRANITE
HOUGHTON MIFFLIN COMPANY
BOSTON



APPENDIX "“B"

I \Vln a llttle vitlage away from the
. noise and rush of the city, there
once lived a poor old woman and

her son. Every day they arose be-
fore dawn to gather twigs from the
( :OINS ’ nearby mountains. When the sun
arose, E%ll;o_y was already carrying
the bundles- to the marketplace
by Louise and Yuan-Hsi Kuo while his mother returned to their
thatched hut to attend to her
‘duties. With the money from the
firewood, he usually bought same
oil, rice, vegetables and, once in a
while, a few eggs or a very small
amount of meat. By noon, he
would be on his way home. With-
out exception, this was their daily
simple way of life.
One morning when he went to
the marketplace, there was the
"~ usual crowd bargaining, but no-
» body came to purchase his twigs
‘ As he waited patiently, he suddenly
. caught sight of a small bag lying
~ near his twigs. “Someone must
have dropped it,” he said to him-
self, and looking hastily into the
bag, he saw some coins. Without
waiting any longer, he hurried
homu<. '

From: Fifteen Horest Coins (p. 52) by Louise and.Yuan—Hsi
' Kou (1979). In J.M. Stanfield and ‘H.R. Granite (Eds)
Pacves. Boston: Houghton Mifflin Company.
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. went on endlessly, each accusing the other of dishonesty,
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“Why have you come back so early today?” his mother
asked. . .
“I had good luck! 1 found this bag containing some
coins. The firewood wasn’t sold, but perhaps whatever is
_in the bag will make up forit,” he replied.
. The mother and son eagerly opened the bag to count:
the coins that amounted to fifteen in all, . :
“Someone must be very unhappy over the loss,” she
sighed. “My son, you must return this to the owner. He or
she may need it — just like us — to buy rice and oil. The
owner’s family may even be starving,” she added, trying

~1u goreuade him to hurry.

“But Ma, I've never seen the owner. To whom should I
give the money?” -

“Just stay at the same spot where you found the money
and wait until someone comes looking for it. 1 don't fee)
right about keeping these coins. I insist that you go right
now.” : :

So he returned to the marketplace and stood there to
watch th}_}fxssing crowds. It was nearly noon, and the
morning”market was almost over when a merchant
walked by. He turned his head in all directions as if
searching for something. '

“Good master! What are you locking for? Have you
lost something?" asked the boy. '

“Yes, I'm looking for a purse. I must have dropped it
somewhere in the marketplace,” ‘

“Well then, is this yours?” the young fellow asked,
holding out the bag. ‘ C '

“It certainly is!” the merchant exclaimed as he grabbed
it and began counting the -coins. “One, two, three, four,
five . .. tifteen! Why — how is that — only fifteen! 1 had
thirty coins in my purse,” he shouted angrily. “You must
have kept fifteen for yourself, How dare you return my
purse with only half the money!”

“There were only fifteen coins. I'm an honest person.
Really am, truly, truly,” the'youth pleaded. '

An argument started, and in ho time at all, a hig crowd
gathered to hear what was happening. The argument
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At last the crowd urged them to see Pao Kung, the magis-
trate. The whole procession followed them to the yamen
where the two angry fellows were given a hearing,.

“How many coins did you ﬁnd in that bag"“ the magis-
trate asked the youth.

“Fifteen,”

“Did you count the coins by yourself?” the magistrate
inquired.

*No, my mother and 1 opened the bag, and we counted
them together.”

Thereupon the magistrate asked an officer to fetch the
mother instantly.

“How many coins did you count in the bag?” the magis-
trate questioned her. o

“There were fifteen coins. I urged my son {o go back to
the same spot in the marketplace where he picked up the
bag and wait for the owner so it could be returned.”

The magistrate looked at the old woman and the youth
from head to foot. After this appraisal, he asked the mer-
chant, “How much money have you lost?” .

“1 lost thirty coins. That fellow returned only fifteen.
He has kept fifteen. He.is dishonest. I want my thirty

coins?’ he yelled in a demanding voice.

The magistrate looked at the merchant from head to
foot. After this scrutiny, a faint smile passed over his face.

“Then suddenly banging on the table for attention so that
all could hear, he turned to the merchant and said, “Since
vou are sure that you have lost a purse with thirty coins,
this bag with only fifteen (‘oins i1s clearly not vyours.
Therefore, vou cannot claim it.’ :

Then addressing the youth, the maglqtlate said, “Since
you found this bag with the fifteen coins and no one has
claimed rightful ownership, vou may keep it to buy some
foed for vour old mother. The case ix now ¢losed.™

‘Evervone in the courtroom fell satisfied with the wise,
just decision of the magistrate.



APPENDIX "C"

Post Reading Question on Imagery Use. — .

Name:
I made pictures in my mind as I read:
1 2 3 4 5
For none - For a little For some . For most- For all
of the story of the story . of the story of the story

1

PPy \'2

of the story



APPENDIX "pD"

Post Reading Cloze Test - Passage 1

Immediate 1

]

Delayed

In a

Name:

Date:

village away from the and rush of

the

the nea

the was

, there once lived a

Every day they arose "

0ld woman and her
3

dawn to gather twigs

rby mountains., When sun arose,

already carrying bundies the

returned to their ihatéhed

marketplace while his

to attend to her

o . With the money from firewood,

he usually bought

oil, rice, vegetables "and,

amount of meat.

in a while, a eggs or a very

By » he would be on way home, Without
~exception, was their daily simple of 1ife.

One morning he went to the » there was

the usual bargaining, but nobody came purchase
his twigs. As wai;ed patiently, he suddenly

sight of a small lying near his twigs. " must
havé dropped it," \ said to himself, and hastily
into the bag, saw some coins. Without 'Ehy

longer; he hurried

"Why have you come

asked.

"1 had good

so early today?" his

{ I found this bag some coins.
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Post Reading Cloze Test - Passage 1

The firewood §o1d, but perhaps whatever in
the bag wilil up for it," he
The mother and her eagerly.opened the bag
count the coins that to fifteen in'all. %
" must be very unhappy the Toss,”
she . "My son, you must | this to the owner.
or she may need - Jjust like us - to
rice and oil. The family may even be
»" she added, trying to him to hurry.

-



APPENDIX "E"

. Post Reading Cloze Test - Passage 2

Immediate [ ] Name:
Delayed | | | - Date:
The magistrate looked at the from head to
After this scrutiny, a ‘smile passed over his
Then suddenly banging on table for attention so
all could hear, he to the merchant and s "Since
_you are sure you have lost a with thirty coins,
this with only fifteen coins clearly not yours.
Thefefore, cannot claim it.”
Then the youth, the o said, "ance you
found bag with fifteen coins no one has claimed
ownership, you may keep to buy'éome food :
your old mother. The is now closed."
Everyone the courtroom felt satisfied
the wise, just decision the magistrate.
v
- A Y
o
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APPENDIX "p"

Story Qutline for: "Fifteen Honest Coins"

Name: -
Date:
Character Analysis
Recall . | Development
Son 15 ) hard working, good, poor 15
Mother _ , poor, honest, unselfish

Merchant -

\4} rich, greedy, ungrateful
Magistrate ~° fair, wise

Theme 20
| Honesty is rewarded.

's

LI

Plot : 20 R

The boy and his mother get the money_because-they are Honest.

Events 30
A poor boy goes to the marketplace to sell twigs.

He finds a purse in the marketb]ace and takes it home to his mother,

Théyrﬁount fifteen coins in the purse.

Mother tells the son to take the purse back to the marketprace to
try:%gd find the owner.

A merchant claims the purse but complains that fifteen coins are missing.

- +

7

: 136



Y

LY

137

Story Qutline for: "Fifteen Honest Coins"

There is an argument and the crowd convinces them to go to the magistrate.

The magistrate sends for the mother. She agrees that the purse

- - - ﬁ‘
contained fifteen coins.

The Magistrate decides that since the merchant claims his purse had thirty

coins;/this one, with only fifteen is not his.

Since no dne has claimed the purse the magistrate give; ii to the boy.



REFERENCES

Alley, G., & Deshler, D. (1979). Teaching the Iearning
Disabled Adolescent: Strategies and Methods. Denver: Love
Publishing.

Anderson, R.C., & FKulhavy, R.W. (1972). Imagery and prose

learning. Journal of Fducational Psycholoqy, 63(3), 242-
243. :

Belcher, V. (1982). Mental TImagery in Basal Manuals.
. Unpublished manuscript, University of Maryland. College
Park, Maryland.

Belcher, V. (1985). The effects of induced mental imagery upon
the reading comprehension of above and below average
third and fourth grade students (Doctoral dissertation,
University of Maryland, 1984). Dissertation Abstracts
International, 46, 110A. -

Broudy, H.S. (1987). The. Role of Imagery in TLearning. Los
Angeles: The Getty Centre for the Arts.

Brown, A. (1978). Knowing when, where, and how to remember: a
problem of metacognition. In R. Glasser .(Ed.), Advances

in _Instructional Psycholoqgy. Hillsda%@f NJ: Lawrence
Erlbaum Associates. : N

-Brown, A. (1980). Metacognitive development and reading. In
. R.J. Spiro, B.C. Bruce, & W.F.Brewer (Eds.), Theoretical

Issues in Reading Comprehension. Hillsdale, NJ: Lawrence.
Erlbaum Associates. ' ‘

Clark, F., Deshler, 6QL\Schumaker, J., Alley, G., & Warnexr, M.
(1984) . Visual imagery and self-questioning: strategies
to improve comprehension of written material._Journal of
Learning Disabilities, 17(3), 145-149. = *

Coleridge, S.T. Kubla Khan. In D.A. Stauffer (Ed.), Selected
: Poetry and Prose of Coleridge. (1951), New York: Random
House. : S

Cook, L.K., & Mayer, R.E. (1983); Reading strategies training -
for meaningful learning from prose. In M. Pressley & J.R.

Levin (Eds.), Cognitive Strategy Research: Educational
. Applications. New York: Springer-Verlag.

Darch, C., & Gersten, R. (1986). Direction setting activities
in reading comprehension: a comparison of two approaches.

* Learning Disabilities Quarterly, 9, 235-242.

Denis, M.~ (1982). Imaging: while reading text: a étudy of
individual differences. Memo and_Cognition, 10(6), 540-
546, _ _

h

)

138



139

Deshler, D., Schumaker, J., Alley, G., Warnera M., & Clark, F.
(1982). Learning disabilities in ado cent and young
adult populations: Research implica¥ions. Focus _on

»Exceptional Children, 15(1).

Deshler, D., Schumaker, J., & Lanz, B. (1984). Academic and

cognitive interventions for learning disabled
adolescents. Journal of Iearning Disabilities, 17(2),
108-117. : : ' o

Dougherty, J.P. (1985). Substance as controlling. In W.A.
Frank & G.J. Etzkorn (Eds.), Essays Honoring Allan_B.
‘Wolter. New York: Saint Bonaventure.

Feuerstein, R. (1981). Instrumental Enrichment. Baltimore, MD:
“Tug University Park Press.

Flavell, J.H. - (1976). Metacognitive aspects of problen
solving. In L.B. Resnick (Ed.), The _Nature_ _ of
Intelligence. Hillsdale, NJ: Lawrence Erlbaum Associates.

Forrest-Pressley, D.L., & .Gillies, L.A. (1983). Children’s

. flexible use of strategies during reading. In M. Pressley

: : & J.R. Levin (Eds.), Cognitive Strate Research:
Educational Implications. New York: Springer-Verlag.

Gambrell, L.B., & Bales, R.J. (1986). Mental imagery and the
comprehension monitoring performance of fourth and fifth

grade poor readers. Reading Research Quarterly, 4, 454-
: 463. -

‘ . .
Gambrell, L. B., Kapinus, B.A., & Wilson, R.M. (1987). Using
p
N mental imagery and summarization to achieve independence
"™~ in comprehension. Journal of Reading, April, 638-641.

Goaﬁman, Y.M. & Burke,.C.L. (1972). Reading Miscue Inventory:
Manual. New York: Macmillan Publishing Co.

Guttemann, J., Levin, J.R., & Pressley,'M. (1977). Pictures,
partial pictures oand young children’s oral prose
learning. Journal of Educational Psycholoqy, 69, 473-480.

Harrison, C. (1980). Readability in the Classroom. Cambridge,ﬂ
UK: Cambridge University Press. ‘

Jenkins, J.R., '‘Heliotis, J., Haynes, M., & Beck, K. (1986).
Does passive 1learning account for dlsabled reader’s
comprehen51on deficits in ordinary readlng situations?
Learning Disabiljties Quarterly, 9, 69-76.

Kosslyn, S.M. (1980). Image_ and Mind. Cambridge, MA: Harvard
University Press. '

Kosslyn, S.M, (1983). Ghosts in_the Mlnd’s Machine. New York:
W.W. Norton and Co.

"

—

-~



140

c g
{*E i 5 R

. } ,
{4
A e . _ _
Kulhavy, R.W., & Swenson, I. (1975) . Imagery instructions and

the comprehension of text. British Journal of Psvcholoqy,
45, 47-51. :

RKuo, L., & Kuo, Y. (1980). Fifteen Honest Coins. In J.M.
Stanchfield & H.R. Granite (Eds.), Paces.. Boston, MA:
Houghton Mifflin Company.

Lesgold, A., Levin, J.R., Shimron, J., & Guttemann, J. (1975) .
; Pictures and young children’s learning, from oral prose.

Journal of Fducational Psycholoqy, 67, 636-642,

-Lesgold, A., McCormick, C., & Golinkoff, R. (1975). Imagery
training and children’s prose ‘learning. Journal -of

Educational- Psychology, 67(5), 663-667.

Levin, J.R. (1973). Inducing comprehension in poor readers.
Journal of Fducational Psychology, 65(1), 19-24.

Levin, J.R. (1986). Four cognitive principles of learning
) strategy instruction. Educational Psychologist, 21, 3-17.

. Levin, J.R., & Divine-Hawkins, P. (1974). Visual imagery as a
Prose learning process. Journal of Reading Behaviour,
- 6(1), 23-30. '

Linden, M., & Wittrock, M.C. (1981). The teaching of reading
comprehension according to the model of generative

learning. Reading Research Quarterly, 17(1), 44-57.

Malocsay, S. (1979). Shi#rk. In J.M. Stanchfield & H.R. Granite
(Eds.), Iempos. Boston, MA: Houghton Mifflin Company.

Marks, D.F. (1973). Visual imagery differences in the recall
of pictures. British Journal of Psychology, 64(1), 17-24.

ontario Ministry of -Education. (1984). Special Education
Information Handbook. Toronto, Ont: Author.
= 7 |
Ontario Ministry of Education. (1986). Handbock for Teachers
of Students with TIearning Disabilities. Toronto, Ont:
. Author. , ’

Paivio, A. (1971). Imadery and Verbal Processes. New York:
‘Holt, Rinehart and Winston. -

~

Paivio, A. §(1986). Mental Representations: A Dual Coding
Approach. New York: Oxford University Press. -

.’jy/ix



! .

y -

2 - .
<§%33} W.D. (1975). The post oral reading cloze test: a new
filnk between oral reading and comprehension. Journal of

Beadlng Behaviour, 1(4), 383-389,

Perfetti, c A. (1985). Reading Ability. New York: Oxford
Unfver51ty Press.

’ -

Peters, E.E., & Levin, J.R. (1986). Effects of a mnemonic
imagery strategy on good and poor reader’s prose recall.
Reading Research uarterl r 21(2), 179-192.

- ’ .
Pressley, M. (1976). Mental imagery helps eight-year-olds
remember mores4 of what they read. Journal of Educational

Esthologx,h§§(3)9¢355—359._ : R

fPressleyw M. (1977f'“imagery and children’s learning: Putting
the picture 1nm‘developmental perspective. Review of
Educatlonal Research, 47(4), 585-622.

Rumelhart D. (1980). Schemata: The building blocks of

. cognltlon. In R. Spira, B.C. Bruce, & W.F. Brewer (Eds.),
~ 'Theoretical TIssues in Reading Comprehension. Hillsdale,
NJ:. Lawrence Erlbaum Associates.

Sadoski, M. (1983). An exploratory study of the relationship

between reported imagery and the comprehension and
. recall of a story Reading Research Quarterly, 19(1),
110-123. , . g ’

-

< . .
Sadoski, M. (1985). The natural use of imagery in story
- comprehension and ' recall: Replication and extension.
’ Reading Research Quarterly, 20(5), 658-667. s

Samuels, J. (1987); Information processing abilities and
reading. Journal of Leagnigg Disabilities, 20(1), 18-22.

_ . Sheinker, A.,4She1nker, J.M., & Stevens, L. (1984) Cognltlve

strategies for teaching the mildly handlcapped. Focus on
Exceptional children, 47(1).

\“'\
Splro,/R)J., Bruce, B.C., & Brewer, W.F. (1980). Theoretical

sues_ in Readln Comprehension. Hillsdale, NJ:- Lawrence -
N

Erlbaum Associates.

Swanson, J. ( 987?% ormation’ processing theory and learning
Aisabilitiies: ~a commentary and future perspectives.
Learni

sournal isabilities, "20(3), 155-166.

» '@



> 142

Taylor, W.L. (1953). Cloze procedure: a new tool for measuring

readability. Journalism Quarterly, 30, 415-433.

Tirre, W.C., Manelis, L., & Leicht, K.L. (1979). The effects
-of imaginal and verbal strategies on prose comprehension

by adults. Journal of ‘Reading Behaviour, 11(2), 99-106.

Torgesen, J.XK. (1577).-“Memorization procésses in readihg—
disabled children. Journal of Educational Psvcholoqy,
69(5), 571-578.

Torgesen, J.K. (1981). The relationship between memory and
attention in 1learning disabled children. Exceptional

Education Quarterly, Nov., 51-59.
,

van Dijk, T.A., & Kiﬁtsch, W. (1983) Strategies of Discourse
Comprehension. New York: Academic Press.



X

C

—
.

VITA AUCTORIS

~The author was bgﬁz in Sydqey, Australia on Septenber
24, 1949. He was educated at The King's'Scﬂool in Paramatta
énd graduated \from there with a Higher S¢hool Certifitate in
1967. He received a Bachelor of Arts and Graduate Diploma in
Education from the University of New South Wales in 1970 and
1972 respectively. An Australigﬁ;Tgacher’s Certificate was
awarded “to the author in 1974. The author was awarded his
Ontario Teacher’s Certificate in 1957 and received a
SpeCialist.Ceitificate.in Special Education in 1978.
The author.is currently employed by the Kent County
Board of Education and holds the positions of Supervisor of
Resource Witharawal Programs and Chairman of the Kent County

Board of Education Special 'Edhcation Identification,

-

Placement and Review Committee. P

143



	University of Windsor
	Scholarship at UWindsor
	1988

	Effects of verbally instructing learning disabled adolescents to form internal images while reading.
	Angus Laurence. Lloyd
	Recommended Citation


	tmp.1363786207.pdf.AYq7N

