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"The great value of showing illustrative
picturés with sentences, aside from the
interest aroused, is in their making the
child feel the sentence's meaning as he

reads it"

E.B. HUEY, 1908: The Psychology and
Pedagogy of Reading, (p.322; Huey's
emphasis)
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ABSTRACT

The effects of illustrations on early reading development
have been subject to considerable controversy. Results

and interpret&tions under .the 'focal attention hypothesis'
indicate that illustrations have a distracting effect

on the learning of responses to orthographic cues in the
process of isolated word recognition. Conversely,:
considerable although inconclusive evidence suggests that
illustrations may be facilitative as contextual information
in the process of reading and comprehending continuous

prose. Within a psyéholinguistic model of the reading
process, the contextual hypothesis, that illustrations
constitute a source of contextual redundancy which facili-
tates word identificaton accuracy, strategy and compre-
hension, was tested. Given the results of an earlier
experimént_that had confirmed the hypothesis for seven-
year-old, average readers, the aim was to test the hypothesis
over high and low progress readers at reading ages seven

and nine, From 1868 grades I, III and V children screened
on the D. Young Group Reading Test, 120 subjects at the
respective reading age and progress levels were selected.
Within a matched samples, 2 x 2 x 2 factorial desiga,
subjects read 320 word narrative stories at instructional
level of difficulty, with or without illustrations. Results
in general confirmed the hypothesis. In particular,
analysis of variance revealed that the illustration effect
was strong and significant for RA7, high progress and for
RA9, low progress readers; moderate and significant for

RA7, low progress readers; .and consistent but generally
non~-significant for RA9, high progress readers. This
significant interactive pattern held over word identification
accuracy; 1itéra1 comprehension; use of semantic infor-
mation (error acceptability) and rate of self-correction.

Use of syntactic information was moderately and significantly
facilitated across combined groups. Use of orthographic
information, as predicted, was woderately and significantly
reduced across combined groups. Inferential comprehension

was non-significantly affected. It was concluded



that, in the process of contextual reading, 1illustrations
facilitate access to meaning; that the strength of the
effect depends on the need for extra—-textual contextual
information and processing capabilities of the respective
grouys; and that the 'focal attention' effect on isolated
word recognition is a particular processing case within
the more genefal, practically relevant case of contextual

reading.
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SUMMARY

Within the conﬁroversy surrounding the role of illustrations
in early reading development, contradictions appear to

exist between results and theoretical explanations under

the focal attention hypothesis on the one hand (Samuels,
1967; 1970) apd a contextual hypothesis on the other

(Goodman, 1965; Smith, 1971).

The focal attention hypothesis argues that illustrations
constitute attentional competition to orthographic stimuli
and that the effects of illustrations are therefore negative
‘within the process of reading development. The alternate,
contextual hypothesis holds that illustrations constitute

'a source of contextual information that is redundant within,
particularly, the semantic dimension of information:

the process of message identification and.comprehension

is therefore facilitated through increasing the reader's

use of contextual informationwhile reducing, through the
operation of rédundancy, his reliance on orthographic
information, Thus tne focal attention hypothesis holds
that feadiﬁg development is dependent on attention to
orthographic stimuli and the learning of the relatedvortho—
graphib responses, The paradigm developed to test the
.hypothesis has therefore relied on paired associate

learning and the measure of successful reading development
has been taken as the ability to recognise isolated words.
By contrast, the contextual hypothesis holds that reading
deveiOpment‘is dependent on learning to process information

from the semantic, the syntactic and the orthographic dimensions



xviii

of:information‘;nd that the efficiency of the procgss
relies onllearning to select, within the redundancy of
information available, only that which is necessary to
uncertainty reduction and message identification. The
only appropriate paradigm within this view of reading
development is one in which the task, and the measures of
successful reading development, are based on the reading

of meaningful, continuous text.

The main argument of the thesis is that the apparent
contradictions 1in the area lie in these two respective

views of’the naﬁure of reading and its development and that
the former view is but a special case within the more general
and representative case of the normal process of reading
development that the latter view espouses. Review of

the relevant research as well as the results of the two
experiments reported in the thesis tend to confirm this

argument.

Since the contextual hypothesis had been less specifically
tested than the focal attention hypothesis, the first
experiment, as a previous study (Donald, 1979a) had been designed

to test the effects of illustrations on the oral reading

accuracy, strategies and comprehension - specifically
on the reading of continuous narrative text - of seven
year old, average readers. The results had confirmed

that contextually relevant illustrations had a facilitative
effect on word identification accuracy; that while use
of semantic and syntactic information increased with

illustrations, reliance on orthographic information decreased;
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that the strategy of self-correction was facilitated with
,illuétrations; énd-thét‘while comprehension at the level
of idea redall was facilitated, comprehension at the level
of inference was not significantly affected,  Experiment II,
the central reseafch study in the thesis, was designed not
only to replicate the test of the coﬁtextual hypothesis
under more rigorous and representative conditions but

also to test the effects of illustrations for high and low
progress readers at the reading age developmental levels
of‘seven and nine. .Since previous research contained

the suggestion that an interactive relationship might exist
between thése groups, where tue relative effects of illus-—
trations were concerned, it was important to investigate

this possibility.

The results of the second experiment confirmed the
éontektual hypothesis in general, In particular, analysis
of variance revealed that for word identification accuracy,
usé of sémantic information, rate cf self-correction and
literal comprehension, the illustration effect was strong
and significant for high progress readers at reading age
seven as well as for low progress readers at reading

:age nine; . that it was moderate and significant for low
progress readers at reading age seven; and that it was
consistent but génerally marginal and non-significant for
high progress readers at reading age nine. The similar
pattern of results on these particular variables was
attributed to the common illustration effect of facilitating
access to the semantic information ihat is central to all

these aspécts of reading. The differential effect on
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the various groups was attributed to different patte?ns

of need and use of illustration as extré-textual information
in the process of gaining acceés to semantic information.
For use of'syntactic information the effect was moderate,
significaﬁt and undifferentiated across groups. For use

of orthographic information the effect was moderate, signif-
icant and, as predicted under the contextual hypothesis,
negative. Across combined groups, a trend, however,
suggested that the effect was considerably stronger for

high progress readers at reading age seven than for

other groups. For inferential comprehension the effect

was marginal and non-significant across cowmbined groups.

The most essential conclusions drawn are that the contextual
hypothesis is confirmed in these results; that{ given

the relevant processing differences, fhe focal attention
results are not inconsistent but merely irrelevant within
"these results; and that generalizations about the role of
illustrations iu early reading development must necessarily
be qualified by differénces in the way that illustrations

as information appear to be used by readers at different
progress énd developmental levels. In particular, it would
appear that readers who are able to optimise textual
linguistic information (high progress readers at reading

age nine) are able, relatively, to dis?ense with the
extra—-textual semantic context available in illustrations.
Conversely, both high progress readers at reading age

seven and low progress readers at.reading age nine appear

to benefit substantially from the extra—-textual



conteXﬁ provided in illustrations to help them access

the semantiﬁ information that is central to accuratg and
efficient (strategy) word identification as well as compre-
hension. The similar but more moderate effect for low
progress readers at reading age seven would appear to indi-
cate that these readers may need extra-textual supporé

but that they are relatively less able to integrate the
aQailable information at their level of processing.
Implications for further research, particularly where low
progress readers are concerned, are developed from these
conclusions, Theoretical implications on the question of
reading deveiopment and the process of transition

from initial to fluent reading are also evident, In
educational terms the implications are significant not

only with reference to the ;elative didactic and remedial
-value ;f illustfations for the respective developmental

and progress levels but also with reference to the
relative‘role that extra-textual contextual information -

of whatever sort - may play in the development of reading.

XX1



PART A

" THEQRETICAL DEVELOPMENT AND RESEARCH REVIEW

CHAPTER |

INTRODUCTION AND OVERVIEW

1. The Context

The reading matérials on which children, today, are learning
to read are more extensively illustrated than at any period
in the history of the teaching of reading. Although |
the reason for this is probably mainly due to technological
development in the printing process, there tends,‘beﬂind
it, to be the unquestioned assumption on the part of most
teachers and publishersaéhat the presence of illustrations
is genefaliy beneficial to the 1earnérs. Claims such.as,

"Care has been taken to ensure a close

harmony between text and illustration to

achieve maximum help for the children"
which appears in a recently published feading scheme
(Ginn, Reading 360, 1978), are osgensibly laudable and
likely to be accepfed without question by most teachers.
Yet just what form of help illustrations provide and just
how and where this enters into the process of iearning to

read are real and unanswered questions: questions that have

both theoretical ‘and practical import.

The role that illustrations might play in the early reading



process has been separated by several authors into:
a) a motivational role, and b) a cognitive role (Miller,
1938; Samuels, 1970; Gibson and Levin, 1975; Goldstein

and Underwood, 1981).

The former, although not specifically fesearched, applies
to the likely function that illustrations have in enlivening
the presentation of text that, were it not illustrated,
would appear dull - if not formidable - to‘young readers.
Factors that might have a bearing on this role could be the
size, frequency‘and_lay—out of illustrations together with
perhaps aesthetic considerations such as the use of colour,
design, composition‘etc. It is somewhat artificial to
distinguish these factofs és 'motivational' from £hé
content of illustrations that carry the more clearly 'cog-
nitive' aspect of meaning: there must, inevitably, be an
interaction between what a pictufe represents and how it is
presented. Nevertheless, in so far as the mere presence
of bright and attractive illustrations,‘whatéver their
content, may bé expected to motivate a child to pick up

la book and to view it as less daunting than pages of unin-
terrupted prinf, the distinction can probably be upheld.

In support of this, Miller points out éhat

"... bright pictures make a book attractive

to children who are beginning to read, and
studies of children's choice of books verify

this statement" (Miller, 1938, p.676).
Similarly Samuels maintains that

"One argument for including illustrations

with basal readers is that attractive pictures



may help a child develop positive attitudes
towards reading. Learning to read is a
difficult task for many children, and it is
possible that attractive pictures which
accompany text may make the task of learning
to read a bit more pleasant" (Samuels, 1970,
p.405).
As Samuels himself point out, this contention has not
been directly verified through research and it must there-
fore remain at the level of an hypothesis. Observations
of the degree of interaction with, and patent enjoyment

of, pictures by young readers, however, can leave little

doubt that it is a very 'likely' hypothesis.

The cognitive role that illustrations might play in the
development of reading 1is, by.contrast, a more contentious
question, A considerable body of research has been
generated in the area (reviews: Samuels, 1970; Golstein
and Underwood, 1981). Despite this, firm conclusions
remain illusive. The problem, as is contended in this
thésis, is that the issues, both theoretical and practical,
have not been adequately clarified. Consequently,
indiﬁidual findings and their interpretations have not

been evaluated within a consistent or rationalized framework.

2. The Issues

Within the range of research, the basic question being
asked has been: Do illustrations help, hinder or have no
effect in the cognitive task of learning to read? The answers

to this question have not been clear - as will emerge from



the‘reséarch review in Chapter V. The first pért of the
problem is that the issue has been seen to require a single
question rather than a series §f more specific questions,
‘From the research on illustrations as well as from reading
development research, it wouid appear that at least three
factors may be instrumental in determining the, relative |
influence of illustrations on reading. Failure to
identify these factors clearly and.to avoid generaiizgtions
based on pafticular sets of factors haé led to apparent
cbntradictions and inconclusive answers to the basic
question, It is the contention of this thesis that there
is no categorical answer to the basic question: there are
only.speéific answers to a series of more specific questions.
These questions can only be asked within the framework

of interaction of those factors that enter into the complex

pattern of reading development,

Thevage of readers, or more specifically the developmental
level they have reached in learning to read, is the first
factor that needs to be taken into account. Sufficient
evidence exists from the general field of cognitive develop-
ment (Flavell, 1977) and from the particular field of reading
de?elopment (Goodman, 1968; Biemiiler,' 1970;' Burke,

1976; Donald, 1980a) to éuggest that childrens' processing
stfategies, particularly during the early years of reading,
are likely to vary with development, It cannot be assumed
therefore that the information available in illﬁstrated text

will be processed in the same way by children at different

developmental levels. Yet this is precisely what has been



done. Samuels (1970), for instance, in reviewing a wide
range of research studies, draws conclusions and makes
processing interpretations on the basis of studies where

the age of subjects has varied from I7-year olds (Vernon,

1953) to pre-schoolers (Samuels, 1967),

The second factor is the relative competence of the readers
within their age 1eve1; Differences betweeﬁ good.and poor
readers have been identified on a variety of critefia
- (Gibson and Levin, 1975). ﬁore specifically, differences
have been noted in the processing strategies of goqd and
poorkreaders at various levels of development (Clay, 1972;.
Wiilows, 19743 Clay and Imlach, 1971; Samuels.et-al,
1976; Burke, 1977; Rusﬁed and Coltheart, '1979; Thomson,
1979; Potter;‘l980). Once again, the evidence suggests
that thesé'differences will be reflected in differential

processing of the information available in illustrated text.

Third is the relationship between illustrétion and te#t.
Where thevinteraction of two sources of information is
being s;udied, it is clear that how fhé relatioﬁship is
structured must constitute an important variable, Several
studies, in fact,‘have deliberately varied the relationship
betwéen illustration and text (Dwyer, 1970;

Ketcham and Heath, 1972; Bransford aﬁd Johnson, 1972;
feeck, 1974). What emerges from these studies is that the
effects of illustrations vary with such factors as the
degree of relevance of the illustration to the text content,
the point at which the illustration gppears in the textual

sequence and the nature of the information required in the



task set for the readers. Clearly the relative effects

of illustrations is something that can only be evaluated

in the context of an informational relationship between

text and illustration. This need not imply that all
generalizations on this question are invalid. However it
does imply that différent orders of relationship may have
very different effects, Some of tﬁe apparent contra-
dictions in this area of research, for instance, would
appear to be attributaﬁle to the difference in the'order
of relationship between an illustration and an isolated
word on the one hand and illustrations and continuous

text on the other. Equally,.the way the reiationship
between illustration and text is structured in any one
“study needs to be critically examined before generalizations

based on the results are accepted at face value.

The second préblem in deriving clarity from the research
evidence to date has rélated to differences in theoretical
ﬁosition and the related differences in views of the

reading process itself and of how illustrations might
influence that process. A controversy, central to the
tholevissue, has developed around the 'focal attentionvhypo—
thesis' (Samuels, 1967; 1970) on the_one’hand and a
contextual hypothesis (Goodmaﬁ, 1965; Smith, 1971) on the

other.

Briefly, the former is based on a conception of limited
attention capacity (developéd in La Berge and Samuels, 1974)

such that leafning is seen to be influenced by the degree

of attentional competition to whatever constitutes the



target stimulué. | In the Cbﬁtext‘of illﬁstrations and.
reéding, illustration, on the principle of 'least effort'
.(Samuels, 1970) are seén as distracting attgntion from

the more difficult orthographic cuesl. In the sense

~ that word.recogﬁition'is seen as necessarily based on
accurate orthogréphic analysis aﬁd identification, illus~-
trations are therefore held to constitute attentional |

competition in the learning of appropriate responses to

" target orthographic cues.

A considerable number of studies and articles have been
geﬁerated Specifically'within this theoretical framework
(Saﬁuels, 1967; 1970; 1977; Singer, Samuels and Spirof,
1973-74; Harzem, Lee and Miles, 1976; Montare, Elman

and Cohen, 1977; Arlin, Scott and Webster, 1978; :Willows;
1978a; b; Singer, 1980). These, énd other studies not
specifically generated by the hypothesis but which can

be adduced as evidence within the theoretical framework,
ﬁill be reviewed in Chapter V. For the present, it is
sufficient to indicété that there 1is conéiderableA
aithough'not unchallenged; support for the hypothesis.
Validity of theinterpretation, however, must necessarily
take into accouﬁt the three factors diséﬁssed above as well
as the éentral question of task definmition.  What isvimportant

at this point is'to'identify the processing assumptions that

P Throughout this thesis the term 'orthographic' will be

used in preference to the more commonly used term
'graphic'., Not only are illustrations also 'graphic'
which may lead to confusion, but the term 'orthographic'
refers more properly to the structure of graphemes in
written language and conceptually includes the regularities
that govern their relationship one to another (Gibson

and Levin, 1975).



underpin the theoretical position and which have necessarily
determined the expérimental paradigm that has been &eveloped

as most appropriate for testing the hypothesis.

First, sincé orthographic cues are regarded as the attentional
'"target' for effective learning, reading development is
.necessarily seen as,; process of acquiring accurate res-
ponses to thoseorthographiccués. The criteria of effective
re#ding development thérefore become limited to the speed

and aécuracy with which individual words can be recogniséd

on the basis of orthograPhic cues alomne. Although there
has been considerabie variation in the structure of learning
trials, all studies within this ;heoretical framework have
limited the ﬁest trial to the recognition of target words

in isolation, In other words the assumption hés been that
bne learns to read through learning to recognisé,‘accurately,
the orthographic structure of individual words. Whether

this view of reading development can be held as representative
of the normal process of learning to read will constitute

much of the afgument 6f this thesis. That illustrations

may interfere with learning accurate responses ﬁo isolated
woids may be a legitimate conciusion in its own right.

As will be argued, however, reading dgveldpment in its

wider and more normal sense involves the reader inllearning

to use a. far more éomplex proceés of informational inter-
action. Whether it is legitimate to equate this process

with the more restricted process of lgarning to recognise
isolated words, and to generalize the effects of illustrations

in the one context to the other is, therefore, questionable.



Second, the hypothesis is based on the idea that attentional
competition occurs between the pictorial cue on the one

hand and the orthographic cues within the word on the other.
According to the hypothesis, this competitibn'is resolved,
ineffiéiently for learning, through the principle of

least effort such that the more easily accessible pictorial
" cue is attended at the cost of the orthographic cues.

This conception élearly assumes an 'either;or"attentional
function; What is significant is that the paired—-associate
paradigm, that has most consistently been used to test

the hypothesis, necessitates such a dichotomised attentional.

function. Whether such an attentional function is charac-
teristic of the normal reading process under naturalvreading
conditions is, howe&er, dubious. | It will be argued,

for instance, that'in‘cdntinuous, illustrated text thefe

-is a variety of sources of'information'available to

‘the reader. Moreover‘those sources, including information
in illustrations, overlap and are redundant within one
another. The demands on attention under these conditions
cannot be seen #s‘simply dichotomised. Where thére'is
ovérlap or redundancy of information, the most likely
attentional funétion, even given the conceptionvof limited
attention capacity, is an integrative one. -In other

words, attention will be focussed most naturally on clusters
" of informational features that, in theiriredundancy, most
reliably and efficiently predict the on-going textual
message (Smith, i97i).v Thus, whether the results of the
paired-associate studies support the hypothesis or not,

it is at least questionable whether they or the attentional



interpretation have relevance for understanding the process
of reading development in the more normal context of

learning to read continuous text.

Third, the'paired-associate paradigm necessitatés an’
inforﬁational relationship that is limited to the specific
cueing function of a particular picture in relation toba.
particular word, Under these conditions the picture is
semantically non-speéific (any iéolated picture can eli;i;
‘a yariety of vefbal labels)'while the word, by contrast,

is highlj specific, Thus, as the hyppthesis.preaicts,”
attention to the cueing function of.the bicture is likely
"to yield semantically non—specific informafion which 1is
inefficient in that it &istracts from the only other, and
more reliable, source of information: the‘orthographic>cues.
In other words, within the paradigm; the assumption is that

pictures necessarily constitute an unreliable source of

information and the informational relationship is structured

so - that they wiil necessarily be used as suchﬂ By contrast,
where a series éf illustrations‘are set in relation to-
continuéué text, an informational relationship of another
order 1is séf up. The relationship is more freely stfuctured
so that the illustrations may suggéét a’general context

and expectation for certain sorfs of event tovfolloﬁ

rather than only having a specific cueing function for
particular words, Moreover, since cumulative semantic and
syntactic informatiqn is also available to the reader from

the text itself (i.e., he is not limited to orthographic

information as the only alternative), it follows that an



interaction is possible between contextual infofmation
available through thé text and through the illustra;ions.
Under these conditions interpretation of illustratidns is
likely to be far more specific and relevant-to.the text.
Most significantly, however, illustrations under these
conditions constitute only one of several sources of over-
lapping information, This not only increases the relia-
bility of the inférmationuitself but it also releases the
reader from the constraint, in the paired—-associate
paradigm, of Qaving to rely undulylon pictorial information.
Thus, both the information value of an illustration, as

well as the weight of the information invthe processes
involved, is radically different fof the two taék conditions
-and it is doubtful if conclusions from one context can be

applied to the other,

The contextual hypothesis cén be traced most directly to

a psycholinguistic view of the reading process. Since

this viéﬁ aﬁd its impiications for a theory of reading
development are regarded as central to understanding the
role of illustrations it will be fully discussed in sub-
sequent chapters. In essence, however, thg psycholinguistic
view holds that reading is a process of bredicting and'con—
firming the textual message on the basis of a variety of
overlépping sources of information, the most.essential of
which are the orthographic, the syntactic and the semantic
(Goodman, 1967; Smith, 1971), Within this, the contextuél
hypothesis holds that the more contextual information
(essentially syntactic and semantic) the reader has access

to, the more he can integrate this with only selected
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orthographié informatibn in 6rder to achieve efficient
aﬁd_accurate word identification. Thus, Goodmap(1965) and
‘Potter (1980) for instance, have confirmed a common teacherfs
observation that children can identify words in context -
more accurately than those same wordé in isolation wheré

a total reliance on orthographic information is necessary.
Likewise, fhe tendency of readers_to use orthographic
information in inverse proportion to their use of context-
ﬁal information has emerged through error analyseé

(Tulving and Cold, 1963; Weber, 1970b; Donald, 1979a).
Apﬁlied to i11usfrations and reading; the hypothesis
maintains - that illustrations, linked to continuous text,
provide an enriched contextual set for the reader.

In other words, i11ustfatioqs constitute a source of
contextual information that overlaps with, particularly,

the seméntic‘source of informatidn in the text sucﬁ that
'pre&iction and confifmation of the textual message may be
enhanced through a tdtél contextual enrichment.-. It.is
important to sﬁress that orthographic informétion_is not

unattended in this conception of information usage. As

stated earlier, it is not an_'eithef-or' construct but

rather an integrative dﬁe such that information (both
contextual and orthographic) is selected on an efficiency
basis according to the needs of prediction and confirmation
(Denberg,_l976—77).. Since reading is undeniablj a linguisfic
activity, however, and concerned with generating meaning,
thé.more contextual information fhe reader has access to

the more efficient can his selection of orthographic cues be.



The underlying process assumptions in this theoretical
framework are essentially incompatible with those in the
focal attention framework. As a direct consequence of this,
the experimental paradigm - including task definition,'the
selection of dependent variables and the structuring of

the materials - developed to test the focal attention hypo-
’thesis is regarded as inappropriate to test the effects

vof illustrations under the contextual hypothesis. "As will
. be argued, the two hypotheses should not be seen, as they-
have tended to be, as competing explanations of a single
process.but rather as’ two different explanations of:two
different processes. The questionvof which task is
'pragmatically’ the most valid (Oller, 1979) and which
process is the most representative of normal reading
development,‘is, however, highly relevant as this must

determine the didactic implications of the conclusions.

As will be developed more fully in subsequent chaptefs,

the first assumptioﬁ is that reading development is
Erimerily a process of developing and refining strategies

of information processing rather than primarily a process
“of acquiring accurate responses to ortﬁographic cues, This
is not regarded es'absolute but rether ae a matter of
emphasis, Learning accurate responses to orthograbhic.cues
is Qiewed as a necessary but not avsufficient condition

in the process of learning to fead. In the light of this
view, therefore, etaluation of the effectiveness of readihg
development cannot be mede on the_baeis of isolated word

recognitionwhere the only information available 1is ortho-



graphic and the reader's competence in selecting and inte-

grating alternative sources of information is precluded,.
Conversely, the altérnative theofeticai framework.demands
that the effecti&eness of reading development can only

be evaluated in terms of the reader's combetenée in séiecting
and integrating from those sources of information that are
available.under nofmal feading conditions, In this frame--

'work, the accuracy of the reader's word identification,’

in context, as well as his strategies for word identificétion
as revealed through error patterns, are regardéd_as

forms of reading behaviour that legitimately feflect the
‘effectiveness of the deveiopmeﬁt of the reader's total
inférmation processing strategy. Moreover, since compre-
"hension is the ultimate goal and outcome of reading, the
éffectiveﬁgss of.readiﬁg develobment cannot be evaluated

without reference to this variable as well,

‘Sécond, since reading:is-rggarded as an essentially
1inguistic.process - a ﬁrocess where infﬁrmation from a
variety of sources is available for selection, prediction
and confirmation of é Iinguistically cumulative message -
it follows that any experimental paradigm that reduces the
linguistic information available under no;mal reading
conditions must also be modifying the Qery process involved.
In other words, the 'feading' that takes place where only
isolated words are available may be a legitimate cognitive
process to analyse but interpretations based on behaﬁiour

under such task conditions cannot be related to the normal

reading of continuous, linguistically constrained text.
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The proceéses'are simply differeﬁt} Where the object

is tq'clarify the role of illustrations in’the normal
process of reading develbpment, therefofe, there is no
alternative but to loéafe.such'an analysis in a‘paradigm
that reflects that procéss. Thus, an essential assumption
in this theoretical frémework is thaf the experiﬁental

task requires the readiné of normal, continuous; linguist-
ically constrained.text such as may be found in the books

on which children learn to read.

Third, as has repeatedly been emphasised; the theoretical
framework presupposes the normal availability of éontextgal
informatibn (informatipn other than énly orthographic) to
the réader; Furthermore, it is assumed tﬁat illustrations
nogmaliy provide a sourcé of contexfual information that
is_relevant to, and therefore redundant within, fhevcontent
and structure of the text; The question at issué then is
whether readers are helped, hindered or not affected by

the availability of this information. Where either tﬁe
nature of the iilustfation or its relation fo the text
preclude a meaningful'contextual iﬁteraction;Ihowever,

the question cannot legitimately be asked.'v Ihis neéd not
vimply that other questions are not iegitihate. The

roles of a picture paired with an isolated word or of an’

irrelevant picture in relation to continuous text. are

legitimate questions but they are not the same question

that is at issue here. Thus, whether the relationship of
illustration to text that is structured into the experi-

mental task fulfills the assumption of contextual relevance



16

is crucial to answering the question at issue. Further-
more, if the aim is to clarify what happens in the normal
‘context of children learning to read, then this question,

if not the only one, is certainly the most pertinent.

As yet only a few studies have been directly concerned with
testing the effects of illustrations under the contextual
hypothesis (Singer, Samuels and Spiroff, 1973-74; Denberg,
1976-77; Donald, l979a)]. ‘Only the latter two; in fact,
come close to meeting the task requirements for an adequate
test of the contextual hypothesis and both of these have
strugtural limitations. On the other hand, there is a
large group of studiés that have used the reading of
continuous text to test the effects of illustrations

on comprehension (Vernon, 1953; 1954; Dwyer, 1970;
Bransford and Johnson, 1972; Peeck, 1974; Rasco, Tennyson
and Boutwell, 1975; Rowher and HMatz, 1975; Haring, 1978;
Rusted and Coltheart, 1979a; b; Bianco,,l980). Although.
these studies have not been argued within the theoretical
framework of the contextual hypothesis and although the
crucial questions of word identification competence and
strategies have not been broached within them, -many of

the results can be interpreted with at least paftial

relevance to the contextual hypothesis.

3. Aims

1. The wider purpose of the thesis is to develop

} These studies and the others quotéd below will be
reviewed in Chapter V,
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and articulate a process framework for understanding

and evaluating the development of reading.

2, Within this framework, the more specific purpose
is to clarify the cognitive effects of illustrations
in the development of reading. This encompasses three

sub-goals:

i) First, resolution of apparent contradictions
in research findings on the effects of illustr#tions
~both within and between the focal attention hypothesis
and the contextual hypothesis will Be attempted.

This is to be approached not as testing one hypothesis
against the other, which would be regarded as irrele-
vant, but, through clarifying the question of pro-
cessing differencesbas revealed in the structure of

different studies and paradigms.

ii)‘ Second, with respect to the effects of
illustrations on reading development; the contextual
hypothesis with its related processing assumptions,
has not been specifically enough tested. | With regard
to these processing assumptions, therefore, the aims
of both, but most specifically‘the second, experimental

studies reported in this thesis include the following:

a) . on the first assumption, that reading

acquisition involves the development of
strategies for processing information from a
variety of sources, the aim is to test the

effects of illustrations on a range of reading
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behaviours that together reflect the
effectivenesé of the reader's information
processing under normal reading conditions,
These i1nclude measures of contextual word
identification accuracy,’strategies of
~information selection (orthographic, semantic
and syntactic) and self-correction as well

as measures of different levels of comprehension.

b) On the second assumption that reading

is a linguistic procesé and that the linguistic
information available to readers in the
exﬁerimental task should parallel what is
available under normal reading conditions,

the aimJ is to test the effects of illustrations
on reading material that is as representative

as possible of normal learning-to-read con-

ditions. This involves a variety of

continuous, narrative passages, of reasonable
length for the age of the readers, and

representative of the content, linguistic

structure and format of a typical basal reader.

c) Oﬁ the third assumption that, under
normal reading conditions, illustrations
.provide a source of contextual information
that is relevant to, and therefore redundant
within, the content and structure of the
text, the aim 1s to test the effects of

illustrations that fulfill this assumption.
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The éxperimental material, therefore, com-
prises illustrations that are relevant, afe
sequentially related to the text and that,
to avoid criticism of artificiality, are

taken from the same basal readers as the text,

iii) Third, as has been pointed out, the effects
of illusprations appear likely to vary with the develop-
mental level of readers, the relative competence of
readers and the relationship 6f illustration to text,
Most specifically therefore, the aim of the second ex-
perimental study, within the framework of the contextual
hypothesis and control of the relationship of illustration
to texf, is to test the consistency of the illustration
effect over two developmental levels (seven-year-old
and nine-~year-old reading age levels) and two competence

levels (high and low progress readers).

3. Finally, developing practical implications for
the teaching and evaluation of reading within the
contexts of both the wider and the more specific con-

clusions of the thesis 1s seen as an aim in itself,
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CHAPTER II

THE PROCESS OF READING: READING AS SYNTHESIS

As long ago as 1908 - and relatively unrecognised for its

worth - Huey said:
""... even if the child substitutes words of
his own for some that are on the page, provided
that these express the meaning, it 1is an
encouraging sign that the reading has been
real, and recognition of details will come
as it is needed. The shock that such a state-
ment will give to many a practical teacher of
reading is but an accurate measure of the hold
that a false ideal has taken of us, viz., that
to read is to say just what is upon the page,
instead of to think, each in his own way, the
meaning that the page suggests, ... for
reading is always of the nature of translation
and, to be truthful, must be free" (Huey,

1908, p.399: author emphasis).

For 1908 this was a radical and profound statement; and
it has only.been in the past decade - primarily through the
influence df psycholinguistics - that reading has become
recognised for what Huéy said it Qas:‘ a process that is

constructive, where the "fluent reader reads for meaning,

not for the identificaton of letters, words or phrases"

(Cboper and Petrosky, 1976, p.186).

This ‘'view of the process of reading'has been labelled as
'analysis-by-synthesis' (Gibson and Levin, 1975) following
the lead of Neisser's (1967) influential cognitive theory;

and also as 'psycholinguistic' (Goodman, 1967; Smith, 1971;
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j973).’ Essentially, whatéver the label, it is a constructive
or éynthetic apﬁroach and must be seen in opposition to

the more widely and commonly held notion that reading is
essentially an analytic process. | To appreciate this view

of the reading process, an overview of the more traditioﬁal,'

analytic, standpoint needs to be given,

1. The Traditional View

A simple statement that summarizes the traditional view is

- given by Goodman (1967, p.259):

"Reading is a precise process. It involves
exact, detailed, sequential perception and
identification of letters, words, spelling 

patterns and large language units."

Such’pfecise, sequential.ideﬁtification representé

just that 'false ideal' of which Huey speaks. It has
"led teachers of reading td foéus almost exclusively on the
skills of precisé'idenéification. Phonic approaches are
directed at lettef and letter group identification, while
‘whole word and senténce approaches are directed at precise
identification of sight words or larger language units.
Whatever the approach, it 1s assumed thét the process of
reading is the process of learping and using such iden-
tifications precisely. It is really only with the advent
of 1anguage—experien§e épproaches to teaching réading
(Stdgffer, 19703 Reid; 1974) that the idépsyncratic and -
éons;ructive nature of learning to read has found‘some

acceptance in teaching methodology.
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Beyond reading teachers, research in the area has, until
recently, focussed almost exclusively on the questions that
surround the problem of precise identification. As Brown

has put it (1970, p.164):

"For some decades, reading research concentrated
on just two processes: the identification of
letters and words as visual forms and the

translation of such forms into speech sounds."

In cognitive psychblogy thisvresearch was.Based very much.

on the activity of fluent readers apd was perhaps more
concerned with eluciaating the natﬁre of perceptual processes
than with the cognitive activity of.reading per se (Neissér,
1967), In education the focus was on the most effective
mgthods for teaching reading: that is, the most effective
methods for devéloping the skills of précise identification,.
Chall (1967), in a comprehensiQe review of this conflicting
research, concludes that methods éf teaching reading that
emphasise code analysis appear to be marginally more effective
than methods that emphasise word or sentence recognition.
Ironically all such methods are concerned essentially with
precise identification and, in so far as this has been
regar&ed as the process of reading, the-research has feally

Begged the question.

Gibson has consistently, and perhaps to the‘mosf sophisticated
extent, tackled the ultimaté analytic question of what,

in the orthographic display, constitutes the basic unit of
identification in the process of reading. Her basic

conclusion, through a variety of experiments, is that:
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" .. the smallest component units in written
English are spelling“patterns ces @ functional
unit of one or more letters, in a given v
position within the word, which is in corres-
pondenée with a specified pronunciation"

(Gibson, 1965, p.1071).

Despite Gibsonfs iﬁtention,\and it is clear from later
publicétions (Gibson, 1971; 1972; Gibson and Levin, 1975)
that she has a far from sinmple, aﬁalytic view of reading,
the conclusion on spelling patterns has been interpréted
by reading methodologists as requiring yet another

code of precise identification (Atkinson et al, 1970).

At this point it is as well to re-emphasise what was said
in the introduction. Orthographic analysis does have
its place in the reading process but it does not, itself,

constitute the reading process. The real significance

of Gibson's spelling pattefné illustrates this:_ they

are basic units in written English not because words

cannot be read without analysing them but because they are
the most likely units to be selected, on an efficiency

of prediction basis, from the available orthographic
display. The argument so far should therefore not be
taken as rejection of the fole of orthographic analysis,
The issue is relative and nét absolute and, as will be
developed in the following chapter, the distin;tion between
initial reading and fluent reading emphasises further the

relativity.
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2. ‘Reading as Synthesis

The alternative view of reading as synthesis has been
developéd largely, although not exclusively, from the
perspective of fluent reading. A number.of theorists

and researchers, from various theoretical stan&points,
have-contributed to this view. Some of tﬁe most influential
of these have been Goodman (1965; 1967; 1968; 1969;

1976; 1973; 1974), Smith (1971; 1973; 1975; 1978),

Kolers (19663 1969; 1970) and Hochberg (1970).

At the root of the view is the realization that reading

is a linguistic process, As Kolers (1970) puts it:

"... just as recognising words does not occur
by the piecemeal recognition of their letters,
reading connected discourse does not proceed

by the piecemeal recognition of words ... '
any theory that attempts to account for reéding
in terms of translating graphemes into
phonemes, in terms of the discrimination of
individual letters, or in terms of a sensitivity
to the morphemic structure of single words,

is hopelessly insensitive to even thé simplest
kinds of linguistic processing the reader

engages in" (Kolers, 1970, pp.100, 108).

In support of this view Kolers devised a nuﬁber of ingenious
experiments in ﬁhich adult, fluent readers were required

to read contingous text that had been transformed in

various ways. Anal&sis of their responses yielded iﬁpressive
evidence of the degree to which 1inguisfic constraints
operate'in the process of reading. In one set of experiments

(1969) in which text was geometrically transformed (mirror



transformations, vertical feversal‘of letters, etc.) sub-
jects demonstrated that their ability to read the text was
strongly influenced by syntactic expectancy. In terms of
parts of speech, substitution errors for the various
categories (noun, verb, article etc.) were in the same
category as their stimulus word befwéeﬁ 50-75%Z of the time
as against a chance expectancy of 127, Moreover, in

uxﬁs of relative.sensitivity_to syntactic constraints as
opposed to orthographic constraints, it was found that 897

of errors that were syntactically ‘acceptable within their

respective clause and were orthographically dissimilar to
their respective stimulus word were left uncorrected.
Conversely only 237 of orthographically similar errors

that were not syntactically acceptable were left uncorrected.

In another experiment (1966), bilingual subjects read
passages where the text contained an almost equal dis~

tribution of French and English words, e.g.,

His horse followed de deux bassets, faisait

la terre resonner under its even tread., ...

Under these conditions subjects demonstrated the remarkable
degree to which semantic and logical con§traints operate
directly in the procesé of feading.' For instance, subjects
who had been given the same amount of time to read similar -
passages in French only or English 6n1y showed Eé difference
in comprehension of the various passages. This was inter-
preted as demonstrating that whereva reader knows the words

of a language he perceives them directly in terms of meaning

and does not necessarily translate from graphemes to



26

phonemes to’wordS'in languége A, from words in language

A to words in language B, and from words in language B

to meaning., This process would necessarily have been

more time consuming than the reading of only oné language

and comprehension would have been affected. Subjects' errors
in a similar oral reading task supported this interpretation.
It was found, here, that a high proportion of 'errors'
(textual inaccuracies) were translations of the printed

word to its equivalent in the other language. In other
words, not only was meaning being directly accessed but

the expectation of mearning was over-riding the orthographic

cues altogether.

The analysis of reading errors as the means for gaining
insight into the process of reading has been developed,
to the most sophisticated extent, by Kenneth Goodman.

As he argues:

"All responses to the graphic display are

caused and are not accidental or capricious.

In every act of reading, the reader draws on

the sum total of prior experience and

learning; Evéry response results from the
interéction of the reader with the graphic
display. Responses which correspond to’
expected résponses mask the process by which
they are produced. But observed responses
(OR's) which do not correspond to expected
respohses (ER's) are generated through the

same process as expected ones. By comparing
the ways these miséues differ from the expected
responses we can get direct insights into how
the reading process is functioning in a pafticular
reader at a particular point in time" (Goodman,

1969, p.12).



27

On the basis of this argument Goodman has‘made a detailed
study of 'miscues' produced in oral rgading performance
(Goodman énd Burké, 1973). This has been acﬁieved through
the development and application of a detailed taxonomy

for rédording and apalysing the nature_of miécues and'the
ihformationvselection on which they are based (1969).

Using such analyses as his basic-evidence, Goodmaﬁ hés
developed a model of the reading prpcessv(1967) that attempts
to édme to terms not only with the degree to whiéh linguistic
COﬁstraints determine the process of reading but also with
how the reader efficiently accommédates'information from

a variety of sources.  Thus, briefly:

"Reading is a selective pfoceés. ~It involves
"partial use of available minimal language

cues selected from perceptual input on the
basis of the reader's expectations. As this
partial information is processed, tentative
decisions are made to be confirmed, rejected,

or refined as reading progrésses" (Goodman,

1967, p.127).

This\procéss of selection, prediction and confirmation,
Goodman maintains, is made effeétive through the variety

of sources of information that the reader has available

to him. Basically hé'sgés these as the graphophonic,

the syntactic and the semantic_(1969) but he addé, to theée
.iﬁformation,sources that the reader brings from within

himself (including his linguistic, experiential and conceptual
background) as well as information that may be exterﬂal to

the text and the readér'(including'illustratioﬁs, charts,

external prompts etc.) (1968).
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Within this broad structure of information, therefore,

the reader at any one point is engaged in a process of
selecting what he judges to be the most reliable and efficient
elements of information to help him continue generating

the message of the text. The more the sources of information

overlap and re-inforce one another, however, the more easily

and efficiently can the process of selection take place.

Thus;

"Since the value of any bit of the (three)
types of information must be related to the
other available information, the choice of
which bit to select can only be made in full
context and the strategies for making those
selections can only be learned in response

to real language materials" (Goodman, 1969,

p.18).

In the context of the potential value of illustrations as

an extra—textual source of contextual information as well
as the importance of reading development being evaluated

on continuous text, Goodman's view has obvious relevance.

Frank Smith's contribution to the constructive or synthetic

view of the reading process has been largely through his

compelling synthesis of the theories ahd'findings of

information processing, psycholinguistics and perceptual

theory as applied to the process of reading (1971 in particular).

In the present context what is most significant is his

~explicit development of the concepts of 'informational re=-

dundancy' and of 'reduction of uncertainty' as applied

specificaliy to the act of reading. These concepts are
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not new but Smith's achievement has been in clarifying
and integrating them in a direct and plausible account

of the coﬁplex cognitive act of reading.

A full development of Smith's thesis would not be appropriate
lere. What follows, therefore, is a summary statement
of his view in his own words, together with a brief

explication of the two concepts.

"... reading is not a passive activity - the
reader must make an active contribution if

he is.to acquire the available information.
All information acquisition in reading, from
the identification of individual letters or
words to the comprehension of entire passages,
can be regarded as the reduction of uncertainty.
Skilled reading utilizes redundancy - of
information from a variety of sources - so
that, for example, knowledge of the world and
of language will reduce the need for visual
information from the printed page" (Smith,

1971, p.12J.

The concept of informational redundancy is clearly central

to Smith's argument. It is also a concept that will be

drawn on frequently in this thesis. According to Smith,
"Redundancy exists whenever information is
duplicated by more than one source ... Oor ...
there is redundancy whenever the same alternatives
can be eliminated in more than one way"

(Smith, 1971, p.19).

In the context of reading, any section of text contains a
variety of potentially overlapping or redundant sources of

information. . These correspond essentially with those
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identified by Goodman (above). The functioning of

redundancy within these sources of information is best
understood through taking an example. Consider the following ‘
sentence:

'Some hungry cows trampled over my garden.'

For each word in the sentence, beyond the initial 'Some'
there are degrée of syntactic, semantic and orthographic
redundancy. If the word 'cows' is taken, then, without
decoding any of the orthographic information, syntactic
constraints to that point determine that it is likely to
be a plural noun and semantic constraints determine that
it is bound to be animate, If minimal orthographic
information is selected, say the 'c' together with a non-
specific impression of its length and lack of ascenders
and descenders! then the likely alternatives are 1imited
“to 'cows' or 'cro&é', and remotely, 'crews' or czars'.

At this point there is a strong but not total overlap

of information.’ If more orthographic inf;rmation is
selected, say a more specific estimate of length or even
simply the curve of the letter 'o', then there is total
redundancy. In other words, the word 'cows' can now

be read-either throggh combining the selected orthographic
information with the synfactic and semantic information or
through selecting the remaining orthographic information:

in either case the alternatives to 'cows' are eliminated.

1 . . . . .
Although not central to point being made, it 1s i1mportant

to realise that orthographic information comprises more
than visual cues. For instance any letter or letter
combination constrains what sorts of letter are likely
to follow it, thus further limiting alternatives.



31

Putbdifferently, the remaining orthographic featuies'are
redundant withiﬁ the semantic and syntactic information.,
Clearly far more of the orthographic information in the

wofd 'garden' would be redundant as the syntactic, and, par-
ticulariy; the.sémantic constraints increase cumulatively

with the amount of preceding textual information.

The concept of uncertainty reduction in reading is ciosely

reiatedvto that of redundancy. Originally it derives

from signal detection theory and without developing the
technicalities of its definition, it may be applied in

the reading context,. to the means by whichva reader, as a
procéssor of information, reduces the alternatives to any
one item of information = whether Ietter, word or meaning.
Essentially this'is a matter of choices: the less
constrained the target item of information, the more choices
exist and the more definitive information must be sought

to reduce the alternatives. This 1is inevit;bly'inefficient
and time consuuming. Conversely, the more an item 1is
qon;trained, the fewer choices are required to eliminate

the alternatives and the more efficient can the process-of
uncertainty reduction be. . Redundancy relates direcfly.

to this concept in the sénse that the m&ie bverlaé of
information exists between the various sources of information,
the more any one item of information is constrained.

Referring to the example again, a reader might sense that
'cows' is a noun without knowing its meaning. In this case,
reduction of uncertainty on the word 'trampled' would be

relatively less efficient (it could be any action, rather
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than action likely from cows) precisely because

the degree of redundancy had been reduced through lack of
semantic information. These two concepts have been
developed in some detail as they are central to understanding

the possible ways in which illustrations as information may

"be used by early readers,

Finally, Hochberg's model (1970) has relevance in the view
of reading as syntnesis in that he introduces two related
concepts, one of which introduces an added dimension to what
has been developed so far. In order to account for varying
saccadic fixations observed, particularly between skilled |
and 1es$ skilled readers; Hochberg coined the complimentary
concepts of peripheral search guidance (PSG) and cognitive
search guidance (CSG). Briefly, in his model he maintains
that there is an interaction between these two processes.
PSG involves picking up low acuity and mainly oithographic,
infermation in peripheral vision as an indication of where
to locate the nexf information seareh. CSG involves
prediceing, on the besis of cumulative 1inguistic and
contextual information, the next point of high or relevant
information in the text. The interaction involves PSG

being monitored and’essentially informed by CSG while.the
predictions in CSG could aleo be modified by dissonant

feedback from PSG.

In this context, several points in this model are of
interest. First, CSG is to all intents and purposes equiv-—
alent to Goodman's conception of prediction. The concept

of PSG, however, suggests the means by which successive
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selections may be rationalized. Gibson and Levin (1975)
~are quite severe in their criticism of both the Goodman

and Hochberg models. They maintain that the models are

too diffuse and that questions such aé exactly where and

to what feéture(s) of information the reader successivély
shifts his attention are unanswered, However, this can

in part be answered by Smith;s conception of uncertainty
reduction where choices are made (i.e., that information

is selected) on the bases of what alternatives remain, In
the example, the alternatives 'cows/crows' demand precisely
such orthographic.information as will resolve that alter;
native. It is nevertheless unlikely that readers are
c0nsistént1y as systematically logical as this might suggest.
What is more likely, and what is ignored by Givson and Levin

in their criticism, is that readers develop strategies

for information selectioﬁ. Orthographic information
selection, for exémple, is never random in even partially
skilled readers. It is well established for instance that
orthographic '‘information at the beginnings of words is

more consistently selected than at the gnds, and at the ends
more than in the middles (Marchbanks and Levin, 1965; |
Shankweiler and Liberman, 1972; Weber,- 1968). There is
nothing thét pre-determines this: readers learn that to
"select in this way is often successful, and it becomes a
strategy. Clearly there are many other potential strategies,
not only With respect to selection of orthographic informatioﬁ
but also to the selection of syntactic, semantic and extra-
textual information as well as integrative strategies .that

optimise redundancy in Smith's uncertainty reducé¢tion sense.
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‘Returning to PSG, then, it is quite feasible that it is the
reader's strategies that determine the initial point of
selection and that this is monitored, and if necessary

modified, by CSG.

The second point relates to the first. Neither PSG nor

CSG are 'givens' in the reading process. They must, by
definition, be learned ways of approaching text; strategies.
PSG,-in particular, must depend for its éfficiency on a |
ﬁeveloping competence in the orthographic strucFure of
written language. Evidence suéh as the finding (Gibson

and Guinet, 1971) thatlmorphological inflections like

verb endings are identified and selected as unitary features

increasingly with reading developmental level supports
this. The questions,then, are how do the complimentary

processes of PSG and CSG operate in the initial stages of
feading acquisition, and mostsignificantly for this study,
on what sorts of information do they operate if competence
in the structural regularities of written text, semantic,
syntactic‘and particularly orthographic,.is still being
acquired? These questions will be éentrél to the develop-

ment of the next chapteqﬁ.

3. Summary

In essence, then, the view of reading as synthesis could

be summarized as follows:

i) Reading is inevitably a linguistic process. In
so- far as it involves the generation of language meanings

it must be heavily constrained by thellinguistic structure
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of the text in interaction with the linguistic competence

of the reader.

ii) 'Fluent_reading-does not negessa;ily involve a
precise; sequential déco&ing of the orthographic diSpiaY'
to spoken language or its internal equivalént.- Rather,’
the feéder's.linguistic coﬁpetence together with:whét he
expects in terms of meaning and the flow of lénguage,
operate on ;he'total informational cue structure to generate
the textual4meaning in the most efficient and direct\way

possible.

iii) Since a variety of sourées’of(informaﬁion are
potentially available at any point in a written‘textual
sequencé, ihe resultant informationai redundancy or overlap
constitutes ‘the basis for efficient informafioh selecfion

and message construction in reading.

iv) - The ;eader's competence in the structure of hié 
language, syntactic, semantic and orthographic, together
with his strategies>f0rvinformation selection and integration
"determine the efficiency of unéertaiﬁty reduction and ‘ |

use'of‘fedundancy.

v) As with spoken language, the process of message
identification and comprehension does not involve precisé,
sequéntial identification of the perceptual elements in the
signal. vRathér, it involvgs‘a ﬁinimal selection from
the ;otal available cue structure in order to prédictland
'confifm'the messagg.

: Finally; the contextual hypothesis:



vi), For optimally efficient reading, the degree of
orthographic information required to be selected énd. processed
'is in inverse proportion to the degree of contextual infor-

‘mation available and aéceééible to the reader. ..
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 CHAPTER TIII

‘READING DEVELOPMENT: MODELS OF THE
1

TRANSITION ‘TO FLUENT READING

The view, developed over ﬁhe previous chapter, is that
reading is a constructive process; that the fluent reader
engages in a complex and efficient process'of information
selection, prediction and confirmation to generate, as
directly as possible, the meanings of the text, Can
learning—to-féad be regarded in the Samg light, however?

If not, and clearly there are differences, through what pro-
cess does the learner graduate to this level of efficiency?
Most theoretical models of the reading process have focussed
~either on the fluent process or on the very initial stages

(Geyer, 1972; Mackworth, 1972a; Gibson and Levin, 1975).

As Tugh (1978) points out, however, the transitional

process - how the reader moves from one point to the other
- has remained a relatively unexamined area. Where the

aim is to establish a basis for understanding and evaluating
the development of reading, as it is in this thesis, the

question necessarily requires clarification.

1. Goodman's (1968) model

Goodman (1968) has presénted, in the form of a developmental

This chapter is based on a recent published article by
the author (Donald, 1981). Several substantial modifi-
cations and additions, however, have been effected.
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model, one of the few attempts to explain the transition

from initial to fluent reading. In this he suggests three

levels of proficiency within which he makes a distinction

between 're-coding' and 'de-coding'.

"In the early stages of reading the process

ma& involve a stretching out so that graphic
input is re-coded (not decoded) into aural
input which is evehtually decoded for meaning,
recoding can take the form of assigning

phonemic values to letters. It can take
the form of assigning patterns of phonemes
to patterns of letters. It can take the form
of putting’oral names on written word shapes'
(Goodman, 1968, p.16-~17).

This distinction plays a central role in the model of
developing'reading that he proposes, At proficiency

level 1, for instance, a protracted process of recoding is
suggested, and decoding to meaning only occurs once a full
oral language message 1s available;

Proficiency Level |

Graphic | Re

Input coding Phonemes

(letters)

Graphic Re~- - Re Oral De

Input coding | Phonemic oM IX Aural codlns Lang- coding gean-
(letter patterns Input ing

uage

patterns)

Graphic | Re

Input coding Word

{(word - "1 names. .
shapes)

(op cit. p.17)
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At proficiency level 2, Goodman suggests that,"

"The aural input is supplied by the reader
simultaneously with his recoding of the graphic in-
put. To achieve this level of proficiency the
reader must perceive letters and words always

as parts of larger language units"

Proficiency Level 2

(EPPt ' + Aural ggding Oral _EEEEE% Meanin
rzggic " | Input Language e

equences)

(op. cit. p.17-18)

Finally, at proficiency level 3, recoding and decoding
occur simulatneously so that, under optimal reading

conditions, the reader.is decoding meaning directly from

the graphic display.

Proficiency Level 3

Graphic
Input Decoding

(Large ' >
graphic
sequences)

Meaning

(Op. cit. p.19)
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This model comes close to elucidating the problem. Even
here, however, the question of just how the learner makes

the transition through the various levels is left unanswered.

2., Smith's (1971) model

Smith has also considered the difference between initial and
fluent reading. Since his explanation is relevant and some-

what different té Goodman's it will be set out in full.

"The more difficulty a reader has with reading,
the more he relies on the wvisual informatibn;
this statement applies to both the fluent reader
and the beginner, In each case, the cause of
the difficulty is inability to make full use

of syntactic and semahtic redundancy of non-

visual sources of information.

This difference between the fluent and
beginning reader may be epitomized in the manner
in which the reader makes use of syntax, the
bridge between surface structure and meaning.

The fluent reader can be regarded as crossing

the bridge from the meaning side, merely sampling
the visual information to confirm his expecﬁations.
... Syntax is a tool that the fluent reader uses

to predict what the surface fepresentation should

be ...

The beginning reader, however, spends most
of his time crossing the bridge of syntax in the
opposite direction, ...he must deduce.meaning
from sufface structure .. (and) .. this requires
a maximum of visual information, Since there
is no prediction of what surface structure will
be, the novice reader is forced to analyse all
‘the constituents of the surface representation,
‘in order to be able to apply his syntactic skills.

...thisis a slow and laborious process that is
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almost certain to result in loss of compre-
hension ... (and) ... may. create such a mémory
overload that it will in fact be impossible

to apply the rules of syntax" (Smith, 1971,
p.221-222) .1

This quote contains at least two very imporfaht ideas and

one inherent mystery. The important ideas, to be developed,
and in part challénged, are, first; the inability of the
beginner to make full use of redundanéy and, second, his
reliance on surface structure, The second idea matches

with Goodmaﬁ's protracted process at proficient level 1 but
adds the notion that it is syntax in particular that provides
the bridge between the surface structure and meaning. The
first idea is not represented in Goodman's linear model

and is an impoftant omission, The mystery is in the bridge
conceét: How does the novice begin to cross the bridge

in the more efficient direction? According to Smith he is
'lécked' into the inefficient direction. The change of
direction is surely not sudden, yet ifvit is gradual, what

is the transitional process? Smith's partial answer to

this is that reading experience provides the reader with the

required distinctive features, visual-acoustic-semantic
equivalences and knowledge of redundancy to make the processing

change. But this really begs the question for, other

‘Deletions in this quote - the original contains 91 words
more without being different 1in meaning - illustrates

an important aspect of redundancy at the meaning level!
This is not meant as criticism of Smith's writing style:
his purpose is clarificatory, where the purpose of quoting
him is summary.
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than in an unspecified, osmotic way, it is still difficult

to know how the transition occurs,

Before attempting an answer to this question, two additional
concepts developed by Smith need to be introduced. In

the context of aécess to textual information, he makes the
distinction between words and meanings. Access to either
may be through what he terms 'mediated identification' or

through 'immediate identification'.

Mediated access refers to a process whereby a word is

identified or, with more processing, ﬁeaning is attained
through a protracted sequence of establishing equivalences
bétween visual, acoustic, semantic and syntactic featural
categories. Extrapolating from Smith, and in its most
protracted form, the process could involve the following

sequence of equivalences needing to be established:

'Visual features with an orthographic segment (letter,

letter group, morpheme);

¥

orthographic segment with an acoustic equivalent;

¥

sum of acoustic segments with a word name equivalent;

\

.word name with a semantic equivalent}

¥

sum of semantic segments (morphemes, words, phrases)

with syntactic structural equivalent;

\

sum of syntactic structures with a coherent surface

¥

surface structure segment with meaning (deep structure)!

structure segment3
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Immediate access, on the other hand, refers to a process

whereby either a word is identified directly, from selected
visual features (without the intervening orthographic or
acoustic analysis and synthesis) or meaning is identified
directly from highly selected visual features (without
establishment of any of the intervening equivalences).
Whatever the level, it is informational redundancy that

makes this possible,

Taking the concepts together, then, there are, according

to Smith's argument, three access routes to meaning:

IMMEDIATE

N

Visual : Word
Features J=MEDIATED# Identification|=-MEDIATED

Y S

IMMEDIATE

Meaning

(adapted from Smith, 1971,
p.206)

The first and most protracted is mediated meaning access

via ﬁediated word identificatién. The second is mediated
meaning.accéss via immediate word identification, and the
third is immediate meaning access. These bear obvious
resemblances to Goodman's three proficie;cy levels. The
problem with both conceptions lies in the initial, pro-
tracted prdcess. Is it realistic to see this 3235 occurring?
Mediated access, particularly when it encompasses meaning
identification as well as word identification, clearly
requires an impossible ‘use of cognitive prdcessing resources.

Limited capacity systems such as short term memory and



attention, under such conditions (where the reader
has to select, analyse, match, hold and synthesise

‘cumulatively through a protracted sequence of operations),

would simply mnot cope. La Bergée and Samuels (1974), for
instance, argue that unless a good proportion of these oper-
ations take place at an 'automatic level of processing', where
focal attention is not required, then the process is a cognitive
imPOSSibilit}’-1 Yet children do comprehend meauing from
continuous text even in the very initial stages, Given

that this is so, there must be a misconception in how the
process functions at this stage. An a£tempt at clarification
of this misconception will in turn lead on to an explanation

of how the transition from initial to fluent processing

may be occurring through a process of accelerated progression.

3. An Accelerated Progression Model

The first key to the argument is the concept of informational
redundancy. On the one hand it can be argued that the
beginning reader comes to the task of learning to read with

a déveloped competence in spoken language and that he can
therefore make use of semantic and syntactic information despite

his limited orthographic resources. On the other hand it

La Berge and Samuels' concern is not to question the
existence of the operations but to explain their functioning
in terms of a theory of 'automatic processing'. As an
explanation this has theoretical problems of its own that
would be irrelevant to include at this point.
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can aISO'bé arguea that efficient use of redundancy is
dependent on the prior establishment of equivalences at

all the levels mentioned by Smith (above). The second
alternative, true as it might be however, does not exclude
the first. Redundancy may operate at relative degrees of
efficiency. .Moreover, linguistic redundancy, which is
pérticularly subject to the prior establishment of the
equivalences mentioned, is not the only form of redundancy.

As mentioned in chapter II, extra textual information may

‘also overlap with textual information. The question, then,
is do beginners make. use of redundancy? The evidence for
this is, in fact, strong. Weber {(1970a; b), Biemiller

(1970), Clay (1968)and Goodman (1965) were amongst the

first to present convincing evidence of the degree to which
beginning readers make use of semantic and, particularly,
syntactic information. There is no question today, of

the validity of this, Moreover, Francis (1977) demonstrated
how, in 5-year olds, informatiop from the syntactic structure

and meaning of sentences that had previously been read

was used in a current reading task. In other words, this

‘extra-textual source of information, in so far as it was

redundant within the current text, facilitated reading.

Finally, Denberg (1976-77) and vonald {(1979a) have both demon-
. and' second

strated that, in firstAyear readers, illustrations as an

extra-textual source of information facilitate word identifi-

cation in context, Again, where redundancy is available,

the evidence is that beginners make use of it. The point

of this is that although beginners may not yet be optimising



46

the redundancy that is available in the linguistic structure

of the text, they are making use of whatever redundancy is

accessible to them at their level of development. They

are, in short, learning a redundancy strategy.

The second key to the argument lies in the questionéble
notion that beginners are necessarily locked into mediated
access and that ﬁhey are tﬁerefore denied the more efficient
process of immediaté access, - Any reading teacher knows:
that children very iggg'acquire a . remarkable facility in
the'rapid identification of a range of words that are

comwon in their ﬁoc#bﬁlary - known as 'sight words',

It could be argued that the identification of these words
still demands mediated accesé in the sense that the visual
features need to be matched to an acoustic equivalent
beforé the semantic equivalent can bé‘accessed. This,
howevér, is debétable. The words are familiar and
"invariably of high frequency in the childrens' vocabulary

so thaf the semantic threshold of accessibility is likely

to be low (Paivio and 0'Neill, 1970). The likelihood that
a'difect association between visual features and the semantic
.eéuivalent could be readily established, and early in the
process of reading development, is therefore certainly high.
Above the word level, the same could be said for a few, high
frequency phrases ('Once upon a time'!l). Webster, for
instance, has madé conscious-use of this in his highly
successful remedial readersl(l970). The point, again, is
that although beginners may be partly limited to mediated

access they are likely, even from the early stages, to be
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the words are familiar and of high frequency.

Returning to the protrécted éonception of mediated access

and Goodman's proficiency levél 1, the cognitive impossibility
‘of these process sequénces can now be modified._ The be-
ginning reader can now be seen as engaged in some mediated
pfocessing together with some immediate processing together
with some use of redundancy. The cognitive load is
'cqnsiderably lessened in so far as the demands on short-term
memory and attention are less densely cumulative. If this
holds, then the question might be asked why beginning reading
is nevértheless sovinefficient. The answer is that the
beginner is still heavily reliant_on mediated access , he

is Eﬂi yet able ﬁo optimise the linguistic redunaancy that

is avaiiable, and his use of immediate access is still limited
‘in its. scope. The answer fo the transiﬁion question could
.equally be that there is siﬁply a gradual improvement in

all three areas; more eqdivalences.es;ablished leading

-to less protracted mediated access, a wider scope of immediate
acéess and a more efficient use of available redundancy.

This is similar to Smith's explanation and could be regarded
as a simple cumulative model of reading'aéquisition.

However, what is proposed is a progressive interaction of
these three means of access that leads to a model. of

accelerated reading development.

It can be argued that immediate access occurs only where
mediated access is possible, although not actively engaged.
In other words, immediate access is based, and substantially

dependent on, the builé—up of featural equivalences established
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'through’previouS'occurrences of mediated access. Equally,
however, it may be argued that‘iﬁmediate access may |
occur, through the operation of redundancy, when the full
featural equivalences are not available. Thus, meaning
may be directly identified with only partial orthographic
information, provided sufficient informational redundancy
exists. 'However, redundancy in its turn is also related
to the build—up.of equivalences: The more equivalences
‘that are established the more linguistic redundancy becomes
accessible. Clearly, then, there is a three~way interac;ion.
The efficiency both of immediate.accgss and of redundancy
are at least partially dependent on previous occurrences of
mediated access - the establishﬁent of equivalences.
However, immediate éccess is also directly facilitated by
reduﬁdancy, and redundancy becomes more accessible the more

immediate access is possible.

Growth at the beginning therefore, must be very slow,

Not only dées the reader need to make considerable use of
mediated access but developmént of the scope of immediate
access and the efficiency of redundancy are both at least
partially limited by the prior geed for a build-up of
featural equivalences. Because, as wa; argued above, the
beginning reader does make some use of immediate access and
redundancy however, these two will interact and, with the

inevitable establishment of featural equivalences, the

whole process will begin to accelerate.

Loosely, the basis for this growth could be expressed as

follows:
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-iﬁmediate@abquS"x_.redundancy7~
" being used * ~ " being used

readiﬁg effiéiency i= :
v . mediated access being used
Thus, aithoughvthére is a h§a§y need'for média;ed accéss':
at the beginniﬁg,‘provided £here ig'éégg uéevbf immediaté
access interacting with'gégs use of fedundancy; thgré_ﬁustVl
Be positive, if sloﬁ,_growth. ‘ Prégressive accele;ation_
ﬁuét necessarily folléw és more featural'equivaléﬁces are
 ést;b1ished,ja11owing less use 6f.ﬁédiated acceés énd fac-
ilitating the use of immgdiété access, of redundancyrandvof v
- their interaction, Agaiﬁ, withouf attempting . to be-duéﬁ-b
titatively specific, this could be represented as follows?
FIGURE - la

CONCEPTUAL ILLUSTRATION OF THE ACCELERATED

 PROGRESSION OF READING DEVELOPMENT

use of immediate access.

use of redundancy.
RELATIVE : use of mediated access.
READING

EFFICIENCY

| I READING EXPERIENCE
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Finally, there is some suggestive evidence (Biemiller, 1970;
Donald, 1980) that beginning readers go through a progression .
from inefficient overdependence on contextual information
{use of redundancy) to inefficient overdependence on ortho-
graphic infdrmation (use of mediated access) to a final

and more efficient balance. It is only at the final

stage that real acceleration in efficiency can begin. This

matches and reinforces the present conception

FIGURE 1Ib

CONCEPTUAL ILLUSTRATION OF THE INITIAL

'STAGES OF READING DEVELOPMENT

RELATIVE
READING
EFFICIENCY
@) +
PRE-READING READING EXPERIENCE (
EXPERIENCE

(approx. first 18 months)
(some sight-word )
and letter recog-

nition acquisition)
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In conclusion, the question of how the'tranéition f;om
initial processing to fluent processing occurs is answered

in two ways. First the difference bet&een initial

and fluent processing is not seen as absolute or as involving
‘totally different means of access. Instead it is seen as

a matter of relative balance between the three component
means of access; use of mediated access, use of immediate
access and use of redundancy. This overcomes the'bridge'
problem in that the beginner can be seen to be crossing

iﬁ both directions (if one can stretch the metaphor!)

to start with and gradually learning the means and strategies
for crossing more in the efficient direction. It is neither
‘a sudden occurrence nor does 1t involve a total change

of processing.

Second, the transition is not seen as happening in discrete
stages with the attendant problem of how the reader progresses
from one stage to the next, Rather, it is seen as an
accelerated progression with the component means of access
developing cumulatively as well as in facilitative

interaction with one another.

4, Implications of the Model .

For understanding and evaluating the process of reading
development, the model may be seen to have the following

implications:

a) The processes involved in learning to read are
not essentially different from those involved in fluent

reading. Both may be seen to be basically constructive:
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the differences are in the efficiency with which message

identification is achieved.

" Thus: b) The efficiency of the process in the initial

stagés is particularly.handicapped by the beginner's lack

of an established featural structure within (and between)

the semantic, syntactic and, particularly, the orthgraphic
sources of information, This necessitates the use of a
bridging procéss, mediated access, that involves a protracted
and uneconomical build-up of equivalences to, ultimately,
access meaning. In the coursevof using mediated access,
however, featural equivalences become established and these
facilitate a wider scope for immediate access and a more

efficient use of redundancy.

But: - c) Mediated access, although necessary within the
development of reading efficiency, places too great a load
on cognitive processing resourcés for it to be, alone,
effective in reading for meaning. Even from the initial
stages;'therefore, it must be balanced by some degrée of
immediate access and use of redundancy. The strategies
that the reader develops in order to balance these three
means of access, and to make efficient use of the variety
of sources of information accessible to him, will determine

the efficiency of his processing at any stage of development.

Therefore:

i) In teaching children to read, attention needs
to be given to the development of mediated access and the
build-up of featural equivalences that this involves.

Phonics, structural analysis and other 'precise identification'



teaching methods do this. However,vthis should be clearly
seen, and taught, as only ggé means of access to word and
meaning identification: not Ehg means.,- 'Sight' learning

that capitalizes on faﬁiliar, high frequency words and

phrases and emphasises‘difect meaning identification also

hés its place not only in fostering a store of words

available through immediate access but also, provided it is
also emphasised in context, in facilitating a strategy,

as well as refinement of the process of immediate access
itself. Both of these approaches are generally taught -
although the létter with perhaps the wrong emphasis and

the former with too much emphasis! What is seldom

actively taught, however, is the efficient use of available
contextual information and the use of redundancy. As

has been indicated, there is sufficient evidence that children
-maturally make use'df redundancy. But do they optimisel
redundancy? The strategies of efficient information seléction,
contextual prediction and message confirmatipn (self-correction)
all involve the use of redundancy and it is the author's
experience that they are not effectively learned and that

they can be effectively taught:,

Perhaps most important, however, teaching needs to be con-
cerned with those strategies that optimise the balance between
the three interacting processes, This can only occur in

contextual reading where the emphasis is placed on the

For example presenting a flashcard and asking a child
to react to it as quickly as possible rather than say
the word. '
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lbultimate goals of all reading:,féfficient and accurate
message idenfifiéation‘and compreﬁension. A learner

who clearly percéives these, andvgets adequate féedback

on them, as the all importanflgoals of readiﬁg will adjust

his strategies to optimise these goals,

ii) In evaluating the effectiveness of reading
devélopment it is clear that 1evel of performance, in
conventional ferms, is an important criterion, Since the
ultimate outcome of reading is comprehension, this, as .
one criterion of performance, cannot be questioned. Equally,
since accuracy of word identification in context reflects 4
a11.£he component précesses and their integration, to that
1evél of.processing, it also_has relevaﬁce. It should now
go without saying, however, tﬁat isolated word recognition
only reflects partigl mediatediécéess'(to word identification
blével) and, questionably, immediate access (recalling
that the latter interacts with redundancy). It may be
taken as a partial measure of the.development of a component
pfocess - but as ho more. Measﬁres‘ofvcomprehension and
of contextual word idéntification accurady are thus well
éccepted as indicators of a child's progress on the ladder
of reading acquisition (Neale, 1958; Punmfrey, 1976). What
is not as well'ac;epted, but deserves to be, is a measufe
of the efficiency of the learﬁé;'s information processing
strategies. Performance criﬁefia measure the outcomes
of his processing. Whethér those outcomes reflect optimal
processing is, however, masked. ‘Attempts to gauge the
~nature, balance and reiative_efficiency of the reader's

strategies becomes a necessity if the very process of



‘reading development is seen as a progressive refinement

and integration of such strategies.

Since these issues and their practical implementation are
central to the experimental paradigm they will be deveioped

in the next chapter.

55 .
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CHAPTER IV

" 'EVALUATING READING DEVELOPMENT:

Theoretical justification of Dependent Variables

and their Relevance in Testing the Effects of

‘Illustrations under the Contextual Hypothesis

Where the concern is to establish the effect that any
independent variable has on reading development it is clear

that the dependent measures of what constitutes reading

development must be theoretically justifiable and must
demonstrate a reasonable degree of validity and reliability
if the experimental effect is to be interpretable with

any conviction. The question of the reliability'of the
.meésures as used in this study will be dealt with in chapter
IX.  This chapter is concerned with the theoretical
justification for selection of the dependent variables

.as well as theoretical consideration of their definition and

validity.

As has been developed to thié point, reading is a complex
process and reading development, in particular, cannot be

viewed as a simple, unitary process of skill acquisition.

The view of the process of reading development that has been
put'forward encompasses, essentially, two inter-related
components. The first is thaf the process involves the
progressive acquisition of featural equivalences across

the orthographic, semantic and syntactic sources of infor-

mation available in any continuous text. The second is
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that there is a progre;sive development of strategies

of information processing such that the reader learns

to optimise the information that is accessible to him for

the purposes of efficient and accurate message identification

~and comprehension.

Two necessities follow from this view. First, if the
process of reading development as it has been defined is

to be reflected, thén the task on which reading development
is gauged must alloﬁ that process to act. The reading of
vcoﬁtinuous text, in so far as it includes those sources of
information that thé reader‘is learning to process,.

must therefore constitute the task. Futther_constraints
of-whét may be regarded as normal‘text>for the purposes

of learning to read have been mentioned in the introduction
and will be further developed under the Materials section

of chapter.IX.

Second, if the process of reading development as it has
been defined is to be reflected, then the dependent variables

must represent the effectiveness of that process. With

this in mind, the key phrase in the definition above 1is
' ...for the purposes of efficient and accurate message
identification and comprehension'. If these constitute

the purposes of the process then the effectiveness of the

process must be evaluated against these criteria.

Exactly what is meant by 'efficient and accurate message
identification and comprehension' requires some prior clar-
ification, In the first place a distinction is drawn

between 'accurate message identification' and 'comprehension'



This refers to tﬁe diffe;énce between accurate ‘identifi-
cation of whaf the author has said on the one hand and
interpretation of what he has said on the other. In
behavioﬁral terms, .this distinction becomes blurred as one
can only really judge the former in terms of the compre-
hension that-the readef manifests and thus must confound
identification of the message with its interpretation.

The closest one cén get to accurate message identification
is the accuracy with which the reader identifies the author's
ﬁbrds. ‘This is a reasonably valid assumption in so far

aé éii-reading'of the author's words necessarily conStitﬁtes
some distortion of the message. A problem here, however,
is éhaﬁ errors vary in the degree to which they alter the
meaning of the intended message. Some errors can be seen
"as virtually synonymous with the textual message while others
may be totally meaningless or méy only partially distort

the message. A solution, therefére, is to measure the
degree to which errors are accéptablé to the meaning of
thettextuél message and to evaluate accurate message~identi—
fication on the basis of word identification ‘accuracy as
well as on the degree to which errors are acceptable within

the semantic framework of the text. .

In the second place, the conceptof 'efficiency' that is
‘relatedto 'messageidentification' refers to how the reader
achieves this - as opposed to what he achieves. ~ Again
the distinction is not easy to specify in behavioural
terms., What a reader achieves, whether in terms of word
idéntifigation_accuracy or of comprehension, is likely to

"reflect the efficiency of his strategies but it does not
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reveal how these have operated. It is the ihow' that

is needed in order to judge whether the strafegiés used

to reach a given level of achievement were optimal or not.
If the concept of étrategy that is so central to the
definition of reading development is to be reflected, however,
then this needs to be attempted. Given the complexity

of the reading process, an almost infinite variety of
strategies could theoretically be identified. In practical
terms, however, the main factor which serves to limit

this choice is the nature of the contextuélbhypothesis

that is being tested. This determines that, at the least,
those strategies which reflect the use of contextual infor-
mation and orthographic informafion should be revealed.
Three strategies, therefore, reflecting the use of semantic
information, the uée of syntactic information and the

use of orthographic information were selected. These

are all based on patterns of information usage as revealed
in the reader's errors. In addition, a strategy that

has been established as related to optimal reading develop-
ment could, 5 priori, be regérded as relevant. The strategy
of self-correction fits this requirement and was therefore

selected.

Finally, as has already been stated, comprehension, as
the priuciﬁal purpose of reading, cannot be questioned in
its general relevance and'vaiidity as a measure of the
effectiveness of readiﬁg. Neither is there a problem in
finding a range of behavioural measures of comprehension.

The problem that does exist is a conceptual one. As a
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concept‘with a defined theoretical framework, coﬁprehehsion
is notoriously ill-understood (Gibson and Levin, 1975).
NgVertheless, whatever compréhension is, it is doubtful
whether it can be regarded as a unitary concept and whether
it can be measured in any one prescribed way (Davis, 1968).
Thglchoice therefore becomes one of deciding between alter-
natives either on an ad hoc basis or on the basis of an,

at least, attempted theoretical rationalization of
component skills. The latter choice was made in this
study and the basis for the selectioﬁ of dependent variables
under the generic label of comprehension will be developed

under that heading, below,.

The dependent variables selected as representative measures
of the effectiveness of reading development as it has .

been defined, therefore, were as follows:

1. As measures of the effectiveness of accurate message

identification:

i) Word identification accuracy
ii) Semantic acceptability of Errors
2. As measures of the efficiency of message identification

or strategy.

i) Semantic acceptability of Errors.
ii) Syntactic acceptability of Errors.
iii) Orthographic acceptability of Errors.
iv) Self-correction.
3. As measures of'comprehensibh:
i) Literal comprehension

»

ii) Inferential comprehension.
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For future reference in the thesis, the principal

headings will be reduced to 1. Accuracy; 2. Strategy and

3. COmprehensioﬁ. Since 'Semantic Acceptability of Errors'
is of interpretive relevance under both Accuracy and ”
Strategy it will be considered under both headings where
conclusions are being drawn. F;r convenience, it will

otherwise be considered under the heading of Strategy only.

1. Accuracy

i) Word identification accuracy

As a criterion of the effectiveness of oral reading develof-
ment, word identification accuracy is widely accepted and
appears in almost al} formal reading tests that are based

on contextual reading (Spooncer, 1976; Pumfrey, 1976).

As a méasure it is based on thé number of words correctly
read taken és a proportion of the total number of words in
the relevant section of text, As a reflection of the

. reading process, therefore, it encompasses all the component
skills and strategies that potentially go into identifying
the flow of written language in context: in particular,

the use of orthggraphic, semantic and syntactic information
as well as the use of redundancy. Presumably, and this

is an assumption, the more effective the reader's integration
and use of such information, the more effective will his
word identification be. This assumption may not be valid,
however, since a reader may read very accurately without
ﬁsing more than the orthographic information. It is for
this reason that 'accprate message identification' has -

been‘argued as the more wvalid criterion and that word
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identification accuracy be taken as a component measure
‘of this but that the semantic acceptability of errors be
used as a moderating variable in evaluating the effectiveness

of accurate message identification,

A further problem is that what defines word idénﬁification
accuracy 1s not as clear as it might appear, Should
repetitions be regarded as errors, for instance?
Weber'(l968) and Goodacre (n.d.) both argue stréngly that
they should not. Most repetitions, in the actual‘observ-
ation of children reéding, may be seen to be a constructive
form of pause, where the reader 'takes stock' by repeating
"a correctly read word or phrase before attempting the

next word or section of text (Goodécre, n.d.). As Weber
puts 1it, repetitioné are more "an act of confirmation
rather than an error" (1968, p.102). Even when repetitions
cbnstitute successive, and wrong, attempts at an initial
error, they may still be seen as partial corrections of

t is logically inconsistent to take

=

the initial error:
them as additional errors to the initial error. Oﬁ the
other hand, Ekwall (1974), studying the occurrence of
repetitions at the independent, instructional and
frustration levels of reading difficulty, maintains that
they should bé counted as errors since they reflect the
level of difficulty that the reader is experiencing.
However, in this study at least, the ultimate criterion

is taken as accuracy of message identification and in so
far as repetitions, of éither type, are unlikely to distort

the message further, they are not taken as additional
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errors in themselves .

In testing the effects of illustrations under the con-
textual hypothesis, therefore, accuracy of message ident-
ification is of central relevance, In the sense that
information available in an illustration may provide -a
contextual set oTr expectancy in the reader and may,
furthermore, increase the redundancy of, particularly,
semantic information, aécuracy of message identification
will reflect the degfee to which this information 1is
relevant and is effectively utilised in order tb generate

- the actual message of the text,.

2. Strategy

As pointed out earlier, in evaluating the process of
reading development one needs to be concerned with more
than absolute levels of achievement: One needs also to
be concerned with how that process is functioning. It
is through the learner's actual behaviour, while he is
engaged in the process of learning to read, that insight

into that process - and the learner's strategies - can be
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inferred.  As Goodman, the principal exponent of this idea,

has put it:

"The reader omits a word and some word parts,
invents a word, substitutes other words,
goes back at times to correct himself, and

comes out with a meaningful sentence.

Greater detail of error definition for the purposes
of transcription and scoring appear in chapter IX.
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We must be concerned with more than his super-
ficial behaviour. We must infer from it the
process he has used and his competence

with that process... Both his expected res-
ponses and his miscues (errors) are produced
as he attempts to process the print and get to

meaning. If we can understand how his miscues

relate to the expected responses we can also
begin to understand how he is using the reading

process" (Goodman, 1973, p.5 - my emphasis).

"Thus, 1t is the reader's errors that provide the essentiai
raw information on which strategy analysis may be based.
In'itéelf the analysis of oral reading errors has a consid-
erable history. However, as Weber (1968), in her extensive
review of this, points out, the analysis of oral reading
errors has taken place in two distinct contexts. The
first and histofically oldest context, involves the descriptive
categorization of errors. Here, errors have been taken,
simply, as indicators of inadequate learning: literally
wrong responses., Such categorizations are typified in
a number of oral reading tests (inter alia, Durrell, 1955;
Neale, 1958; Spache, 1963) where errors are classified as
dmiésions, substitutions, ihsertions, refusals, repetitions,
mispronunciations, reversals, and other variations or
extensions of these classes. The difficulty in this context
has been in clarifying the classes themselves. . The fault,
in most c;ses, has been in a lack of theoretical structure;

a lack of recognition that reading involves processing
language such that classes by which errors are analysed, to
be consistent and meaningful, must necessarily reflect

linguistic class structure rather than mere descriptive
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characteristics of the errors. The result has been

. ' i .
classes that are often ill-defined, overlapping . or contra-

dictory. For example 'was' read for 'saw' may be classed

as either a reversalior'as é substitution: us fead for
iuse' may be classed as either an omission or as a sub=-
stitution depending on whether a letter level or word

level of classification is being used: Similarly, 'he

was running' read for 'he ran' could, at the morpheme

level, be taken as two omissions and a substitution; at

the Qord level it could be taken as an omission and a sub-
stitution; while at the_phraseilevel it could be taken as

a single substitution. The measure of this confusion, as
Weber (1968) points out, is that comparisons across research

studies in this context are largely meaningless and few

general conclusions can be drawn from the results.

However, perhaps the most basic problem with descriptive
analyses of errors is that error classes remain linguistically

and functionally undifferentiated. (This is particularly

true of 'substitutions' which constitute a very large, and
in descriptive terms, undifferentiated category. For
instance, of 1943 first-year réading errors studied by
Weber (1970b), 1674 of them, or 867 were Substitutions).
For example, there is a wide linguistic and functional
difference betwgen a '"nonsense' subétitution and one that

is appropriate to the context in which it occurs:
e.g., Suddenly they heard a splash (read as 'spalas')

versus

Suddeniy they heard a splash (read as 'crash')
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This leads into the second context in which oral reading
errors have been analysed. In the main it is represented
in more recent research (inter alia Clay, 1968; Weber, 1970a;
b; Biemiller, 1970; Siler, 1973; Goodman and Burke,

1973; Cohen, 1975; Burke, 19763 1977; Hood, 1976; Francis,
1977; Donald, 1979a; Potter, 1980). Although some earlier
studies (Payne, 1930; Madden and Pratt, 1941) had indicated
an awareness, if not explicitly developed, of the linguistic
constraints operating on the nature of errors, the more
recent studies have been generated within an articulated
linguistic framegork. This approach to error analysis

has its roots in oral language research (Fromkin, 1973)

and draws its theoretical underpinning from linguistic
(Gurney, 1976) and, more specifically, psycholinguistic
(Goodman, 1969) theory. Essentially, since reading e?rors,
alongwith correct responses, must be constrainea by the
’information available, the& must revea} the reader's use of
the linguistic ipformation that, in itself, constitutesbthe
context and structure of continuous, written text. Thus,
as oﬁposed to descriptive error analysis this has ensured

a consistent theoretical approach to the linguistic énalysis

of oral reading errors.

.From a practical, methodological point of view, a number

of éystems of analysis have been developed. Perhap§

the most notable and complex system is Goodman's taxonomy
(]969).. Yetta Goodmaniand Burke héve adapted this to more
practical purposes. in their commercially‘published'Reading
Miscue Inventory Kit (1972). 'within ﬁhe purposes apd

context of particular research studies (including most of
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those mentioned above), a number of other viable systems
have been developed. The point to be made is that although,
variations in.methodology exists, this variation qeverthg—

less takes place within clear limits, All systems recognise
that an erréﬁ is not raﬁdom. All recognise that an

error must be constrained by the available information

and that this, basically, can be divided into three dimensions:

orthographic information (based on visual cues from the

graphic display, phbnié information - letter—-sound corres-
pohdences - and information from the broader orthographic
st?ucture of written language); semantic information (baéed
on cumulative textual and extra-textual 'meaning' cues
ihteracted with thé reader's background of experience);

and syntactic information (baséd on.cues from the cumulative
syntactic structure of the.gext interacted with the reader's
competence iﬁ the synfécticvstructures of his lahguége).
Variations in systems of analysis occur within these bound-
aries and may, according to the demands of a particular
research context, emphasise one or-another dimensioh;

analyse at greatér or lesser depth: combine dimensions;

or define sub-categories within a dimension, The under-
lying rationale, however, remains constant: an error

is the product of the reader's interaction with, and processing
of, the three basic sources of information - and the patterns
within his errors reveal the competencies and strategies

that are characteristic of his processing.

- Within this framework, the system of error analysis as

developed in this study will be discussed. Decisions
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as to how to structure this system were built around four
considerations that must be regarded as basic to the struc-

turing of any such system of error analysis (Donald, 1979b).

The first concerns the number of errors per analysis

that can be regarded as a reliable minimum to reveal a
characteristic pattern or strategy of information usage

/for any one reader. There are no absolute guidelines oﬁ
this question. Precedent, however, can give some indication.
In terms of a minimum, Burke (1976), using the Neale Analysis
of Reading Ability (Neale, 1958) at a 'level of difficulty
appropriate to ége' (Burke, 1976, p.35) - i.e., less than

16 errors pef story - ﬁusfihave been working with an
averagé-of épproximately 10 érrors per analysis. tHood
"and Kendall (1975) in their study of reflective and impulsive
readers quote a median of 12,5 errors per subject. Potter
(1980); replicating Burke's (1976) stﬁdy with the Neale
material reports an average of 8,6 errors per subject.
"Donald (1979a: Experiment I) worked with an average of 12
errors per subject, Clearly the more errors that are ana-
lysed the more reliable is the analysis. It is doubtful,
given the inevitable variance around an average, that an

‘average of less than 10 errors per analysis can give a

réliable indication of what is a characteristic pattern

of information usage. In Experiment II, therefére, assuming
?eaders to bé reading at instructional level (Christenson,
1969) and therefore at appréximately 957 accuracy, stories
were constructed (average: 323 words per story) to allow

an average of approximately 16 errors per analysis.
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Siﬁce erroxrs foliowed by self-correction, (not counted

as errors on the accuracy criterion) were also to bg
included in the analyses, this was expected to raise the
averagé to approximately 20 errors per analys@s.

This was regarded as more than adequate and, in the final
event, adds to the confidence with which the results of

the analyses can be interpreted.

The second consideration relates to what sorts of error

to include in the analyses. One system is to use only
substitﬁtion errors as, for example, in Cohen (1975) and
Weber (1970b). These are the most common sort of error
and, unlike omiééions and additions, substitutions can
clearly be analysed in terms of all three dimensions of
information. If this system is used, however, it necess-
arily distorts the paﬁtérn of errors since 10-15Z of
errors must be excluded from the analyses, ‘The alternative
is to include additions and omissions (refusals, a_very
small proportion of errors if the child understands that
he is expected to give a respbnse, must necessarily be
excluded since there is no information on which to base an
analysis) and to regard them as having, a priori, not been
constrained by orthographic information but to have been

potentially constrained, as with substitutions, by semantic

In the final results, the average accuracy was 93,547 =~
slightly lower than expected owing to the lower accuracy
on unillustrated stories. With the addition of self-
corrected errors in the analyses, the total number of
errors analysed was 3140; an average of 26,17 (SD 15,62)
errors per analysis, '



and syntactic information. This alternative was adopted

" in both experiments.

Tﬁe third considerationrpertaihs to selecfion and definition
of the dimensions.of informafion that are to be considered

in the.anélySes; The most clearly documented and accepted
are the three primary cue dimensions: orthographic,

semantic and syntactic, Hoﬁever, as briefly mentioned_aﬁove,
variation within these can be legitimafé. Pumfrey (1977).
for instance, suggests an interaction of these with the
alditional dimensions of 'direction', 'modality' and 'source';
a highly complei system. Equally, the primary_dimensions

may be sub;divided into more specific sources of information.
The orthographic dimension could be broken up into informatién
from botﬁ the 'sound' of the stimulus word as well as from |
tﬁe actual graphic features'(Ygtta Goodman and’Burke,

1972). . The syntactié dimension may be sub-divided

into a variety of compiex levels (Goodmén, 1969) or, more
simply in terms of the error's fit with 'pre-error content',
'sentence context' and 'passage context' (Hood, 1976).

The semantic dimension, in turn, may also be divided into

a variety of sub-sets whiéh may includé an error's link

with previous textual meaning (Weber,'1970;) or with specific.
extra-textual referents (Francis, 1977); Conversely, the
semantic and syntactic dimensioné may be combined into a
single dimension representing 'contextual' information
(Biemiller, 1970; Hood and Kendall, 1975; Hood, 1976).

The decision in both of the experiments reported here was

to retain the three basic dimensions, as most widely accepted,

since there was no reason to sub~divide them. There might
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have been a case for.comﬁining the semantic and‘syntac;ic.
wdiménsibns under the single dimension of 'contextual' infqr4ﬁ
'ﬁationbut it was felt that not only would this mask potential
differences but that, in relatiomn to illustrations, intgpest
focussed particularly on the semantic dimension and thié
should therefore be anaiysédzseparatelyf The final
definitions and criteria uééd in analysing errors on the

three dimensions will be set out more.fully below.

The fourth considerationbrelates fd the criteria by which
errors may be ju&ged as reflecting use of information in
any one dimension,., - Such c;iterié may be discrete.

(e.g. Bieﬁiller, 1970)Aor‘continu9us (e.g.‘Goodman, l969).
The use of a discrete criterion involves a decision - on

an all or nothing basis - as to‘whétﬁe; an. error can:bé
éaid-tovhave,beeﬁ constfained by the information on any
one dimension. ‘The use of céhtinuousvcriteria, on the
other Hand, inQbivés a decisioﬁ as to the degréé 6f
constraint evident‘in the error. The advahtage of a
‘discrete criterion is that it is simple to apply aﬁd
score by and, therefore, tends to be reliable. Continuous
criteria, on the other hénd, although more cémplex in
appliéation are more sensitive to the relatibnships
invoived‘and are, therefore, more valid. The latter
alternative was selected in both experiments and thé
question of reliability was met througﬁ a detailea specification

of the scoring procedure (chapters VI and IX).

i) ~ Semantic Acceptability of Errors

For the purposes of -both experiments the semantic dimension



of information was defined as that informatidn;hfextual

or extra-textual, which con;ribhtes to the actual.meSSag;
of the text being read. This included a contextual.build—
up 6£ meaning that‘méy appiy at the level of word—me;ning;
at thevlevel of ﬁhrase meaning; at thé level of clause

or éentence meaning; at the level.of intér-sentence’
meaningi or at the.level of meaniﬁg thaf encompaéses thé
‘p#ssage as a whole to the point ﬁhat is being‘réad. It
élso includes the ieVel of associated meanings, derived
frém sources oﬁtside the text but relating directly to

the message of the text (e.g;'illustrations, relatéd texés
that might previouély have been read; and the reader's‘own
experience as related to the contént of thé text). In.
this dimension, therefore, the available information is
consfitﬁted out of a complex étructure of meaning such
that semantic cues (éues to fhé actual meaning of part

of a word,-a word or a group ofiwords)'may derive from
,any'or.allJéf a number of levels df.what méy be termed

accumulated semantic expectancy,

Déveloping a scale of criteria for evaluating_the degree
to which an error has been constrained by semantic:infor*
mation was both crucial and difficult, it was crucial
in £he senge that testing of thé effects of illuétfations
within the contextual hypothésis was seen to be centrally
related to effeéts on the readeris use.of aécumulatedj
semantic expectancy - as defingd. It was difficult in
the sense that, byrcomparisdn,:both thersyntactic and the
orthographic .dimensioné'havg'more establishe& sefé of

criteria that are also easier to specify in terms of clear



hierarqhies of'relative acceptability. " In additioﬂ,'~
Goodman (1969) warns against fhe potential confusion of
semantic and syhtégtic constraints in evgluating the
respective acceptability of errors within these tWO:conf.

texts. Although the distinction is not always eagy fo
maintain, and although‘thefe is some evidence that syntac-
tically constrained errors are usua11y4semaﬁticélly
constrained as we11‘(Weber, 1970a; Siler, 1973) it is

aiso clear fhat the degreg of semantic and syntactic
Constfaiﬁt.is not necessarily the same. - In other words,

an error with, say, a high.degree of éyntaétic acceétébilitj
is unlikely to be semantically mééningléss]but'ggz.have

only a relatively low degree of semantic acceptabiiity
within thé textual.message. Conversely, an error with high 1
semantic acceptability is unlikely to be syntactically
unaccéptable but an'érrdrAwith low semantic acceptability
- may yet be highly’constrained syntactically; One of-

the advantages of using continuous as_opposed to discrete
criteria is the potential.for making such disﬁinctions.
Eqﬁally; in experimentVII'at least, the distinction between.
séﬁantic and éyntactic constraint is stfengthened by“
evalﬁating errors, semanticaily, against the criterion

of acceptability to the meaning of the text. Syntactically,
on the otPer hand, errors are evaluated againét the criterion

of acceptability to language: where 'language' may be taken

In the actual analyses, even this occurred quite frequently,

An error was quite often a 'nonsense' word - e.g.'fericely'
for 'fiercely' - yet displayed obvious syntactic constraint,
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of errors, as distinct from the language of the actual
text, Burké (1976, 1977)as well as Potter (1980) used

the 'reader's version' for evaluating both the syntactic
and the semantic acceptability‘of errors. It is contended
here that this not only clouds the distinction between the
two areas of constraint but that it is also theoretically
misplaced. Almost any error can be said to be constrained
by some meaning related to the reader's idiosyncratic inter-
pretation. Semantic éccpetability, however, must have
some definable point of reference and the message of the
text is the only such reference point. Conversely syntax
refers to the structuré of language; a structure that can
bevidentified and evaluated independently of the text.

An example taken directly from one of the protocols of

experiment II demonstrates this convincingly.

Error: _ pip and starting quickly in this disturbance

Text: Filling his pipe he stared quietly into the distance.

In this case, as in many others encountered in the analyses,

the syntax of the language generated through the accumulated

errors is totally acceptable while the message.that is
generated is definitely at variance with that of the text!
Thus, in experiment II, the reader's version under specified
conditions, may be taken as a legitimate ground for evaluating
the operation of syntactic comstraints. The message of

the text, however, ‘'is taken as the only ground for evaluating
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the operation of semantic constraints. In experiment I,

however, the textual version was used as the criterion on

both scales.

In deriving the set of-critéria for the semantic scale of
acceptability, precédent was less helpful than for the other
tﬁo scales; The range of specificity has extended from
Goodman's (1969) ten—-point scale that necessarily involves
fine distinctions between shades of meaning that verge.'

on the subjecﬁivé]; through Burke'é (1976; 1977) five-
point scale that uses precisely the same criteria as for
the synt#ctic scale; ‘to the siﬂgle, if rather insensitive,
criterion that the error éither does or does nét conform
_to the preceding context (Weber, 1970a; Biemiller, 1970);
Hone of.these, or other available élternatives, were -
‘regarded as adequate. For experiment II, the following
scale of criteria were therefore deVelop;d (partially

based on Donald (1979a; 'exﬁeriment I) but differing on

several points of definition: <c¢.f. chapter VI).

1 . : . .
e.g. scale point 4 : 'There is some association between

the meaning of the O.R. (cbserved
response) and the E.R. (expected
_response).'

scale point 6 : 'The O.R. has an associated meaning
with the E.R. p
(Goodman, 1969, p.26).
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Scale far Evaluating Semantic

' c e . |
"‘Acceptability of Errors

 SCALE CRITERION

4 2 . E (error) i; synonymoys with 8§ (text) : E is
acceptable within the text in terms of both deep
and éﬁrface structure, o
e.g.
E : afraid

S ... was not frightened of ...

3 - E ipvolves a non-substantive change in meaning
that does not alter the basip, cumulative message
of the text : E is acceptable within the deep
structure ofvthe text.v
e.g.

E 4  hand

S waved his arm

E is acceptable within the meaning of its clause

or sentence but dbes not fit the cumulative message
of the‘text.

e.g.

would

S ... he wouldn't allow ...

For this and the two followingscales, details of criteria
including 'particular cases' and a variety of definitive
examples, as used in actual scoring, are provided in
chapter IX. What is presented here is only the logical
framework. o '
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1 ﬁ is semantically'aécéptable within ngithgr thg
general nor the local meaning context, but is
a lexically acceptable word.
e.g.
E ‘ sat

S He set off through the forest

0 | E is semantically acceptable on none of the above
criteria. |
e.g.
E "mencily'’

S ... glared menacingly ...

The principal departures fromother semantic scales involve
the criterion of 'deep structure' acceptability; the
concept of the 'message' of the text; and the idea of

'lexical acceptability',

According to Smith's (1971) argument - and this is expressly
related to the body of psycholinguistic theory - one of

the ultimate purposes of reading must be to access and identify
the deep structure of the text : the message of the text,.
The fact that the highest semantic scale "score involves
acceptability'to both deep and surface structure merely
recognises that synonymity must be closer to the intended
message., The distinction between 'substantive' information
and 'relational' information is made by Kolers (1970).

It is essentially relational information that may be
dispensible without altéring the deep structure of the

text, The manifestation of this concept is made explicit
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on the particular sorts of error occurrence that were

regarded as acceptable for scale score '3 (see chapter IX).

fhe concept'of the 'message' of the text has alréady begﬁ,
amplifiéd. In thié~context it serves merely to cryétaliize
the difference between semantic and syntactic acceptability,
énd it clearly relates to the concept of deep sfructure

as outlined above.

The idea of 'lexical acceptability' was introduced as it
was felt that a distinction needed to be made Between
nonsense errors that, by definition, exclude semantic
constraint and errors that may bear no apparent reference
to the text but are semantically constrained at least to
the exteﬁt that they are meaniugful words, ’Ih éffect this
gives credence to the possibility, on the lowest sc&re
point of thebscale, that the feader may have established
some tenuous link with textual or extra—textual semantic
information that is not apparent to the scorer, Quite
frequently it also allowed a wordlthaf was acceptable

at phrase level - but not at clause level - to be credited

with at least 1.

Apart from these departures, the distinction between

errors regarded as acceptable to the local context as opp-
osed to génef#l context (2 vs-3 or 4) appears in.mostvq;her
continuous'semantic scales and has clear relevance and

definitive. potential,

ii)  Syntactic Acceptability of Errors

The syntactic dimensiqnﬂmay_bg_dﬁfiﬁédfas;that:infqrmétidﬁ'
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that may be derived from the.cumulativé syn;actiq st?ucture
of the text as interacted withrthe syntactic coméeténce

of the reader. It may inglude informatiop at the level
vof thé ﬁorpheme, the word, the phrase, the-clauée,

the sentence or at the.inter—sentencé, passage level, ‘At
whatever 1e§e1) the information is basically constituted
outvof'the reader's awareness of what he has read - the
te#t or his own.sequence of errors - énd fhe constraints
that this sets, in terms of his syntactic competence, on

'What‘may follow gi on the acceptability of what he has read.

Develépmeﬁt of a scalé of dritefiaﬁfor the syntactic
acceptability of errors was not as problemaﬁic_és in,the
sgmantic dimension, As pointed out by Siler (1973),vthe
syntactic¢ dimension is supported by a more established
theoretié#l and taxonomic structure such that cfitéria

are more readilyrdefinable. The range of criteria édppted
has once again varied from Goodman's (1969) tén—point scale
within a complex taxénomic structure of levels of processing;
through Burke (1976, 1977)‘and Potter's (1980) five*point
scale; to,-égain, a singlé criterion: the-acceptability

of the error to  pfeéeding syntactié structure_(Cohen,

1975) dr, alternatively, the 5cceptabi1it§ of the error
wifhin the same grammatical class of word as the stimulus
word (Clay, 1968; Kolers, 1969). Weber, (1970a). made
erarate analyses using each of the single criteria mentioned
above as well as a third: the acceptability of the errdr-
within the‘syntactic structure of the sentence ;s a ﬁholeA

(i.e., preceding and following context). The following scale
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as used in experiment II is, with some refinement, the
same as that developed by Donald (1979a; experiment I,

chapter VI).

'Scale for Evaluating Syntactic

Acceptability of Errors

SCALE ! ' CRITERION
4 E is syntactically acceptable to both the pre-

ceding and the following structure of both its
éentence’and the passagel.

e.g.. |

E L . up

S they ran down the hill,

3 E is syntactically acceptable to both the pre-
ceding and the following structure of its séntence

it

or clause but not to the passage.

e. g.
E ~ run
S They ran down the hill.

'Passage' acceptability usually relates to tense,
number or person acceptability at an inter—sentence
level, ~ ‘
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2 . ﬁ is syntactically acceptable to the preceding
structure of_its sentence or clause : tb the point
of the error. |
e.g. |
E ‘ ‘ was

'S .. but the donkey saw him ...

1 E is syntactically acceptable only in so far as
it has the saﬁe syntactic‘functidﬁ és s,
e.g.
E held

S . Come and helE nme

0 : _ E is syntactically acceptablevonnone of the
above ériteria.
e.g.
E : ' poor

S Come and help me to pull it in.

This scale incorporates the three separéte criteria as

used by Weber (1970a) but orders them>on the basis that

an error which is constrained by preceding and following
context is more acceptable than one constrained only by
preéeding context and that this, in turn, is more acceptable
than an error constrained only by the function of the

stimulus word. ' The criterion of full acceptability - not

Function categories are specified in the full criteria,
chapter IX. '
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only to the éentence but to the péssage as a whole‘- is

a legitimate extension of this ordering. Burke (1976,
1977) and Potter;s (1980) scales pf acceptability criteria
are essentially similar including, as they do, preceding
context, sentence context, and passage context, They'
omit reference to fﬁnction, however, and introduce a
distinction between an error that is 'acceptable within
the sentence but not the passage' (scale'péint 3) and an
~error that is 'acceptable with suBsequent context' (scale
point 2) (Burke, 1976, p.36), This distinction seems
.somewhat anomalous as extremely few errors are constrained
by the subsequent context of the sentence and not by the
preceding context as well (i.e., the sentence as a whole).
Hood and.Kendali (1975) and Hood (1976) also make dis-
tinctions (although not on.a scale) between preceding con-
text, sentence context and passage context.r Precedent,
in other words, for the criterion structure and ordering
of the'presen; scale is,vwith minor modifications, regarded
as acceptable. The only real departure, apart from the
specific orderihg, is the allowance that an erfér may be
acceptable to sentence or clause (scale poihts 2 and 3).
Where compound sentences: are involvéd'this appears to be
justified.

At this point it should be mentioned that Pétter'(l980)
introduces a serious reservation about the validity of
‘measures of syntactic constraint, He points out thaf the
evalu#tion of many erfofs as syntactically acceptable could

~be confounding their supposed syntactic constraint with
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what is possibly orth@graphic'constréintf Thus, 'a word
such as 'despairing' ﬁisread as 'disappearing' might
reflect syntactic cénstraint in its context or it might
reflect orthographic constraint through its beginning,
general letter similarity and,vparticularly, its endiﬁg.
This possibility was tested through requiring subjects to
read a contextual passage as well as a list of words; out
of context, containing the same words as in the passage.
Recency and sequence effects were controlled. The finding
was that alfhough thére were significantly fewer errors

on thé passage than on the list (indicating use of contextual
information) there was a non-significant difference betwéen
the measure of syntactic acceptability of errors on thg
paséage ‘(where syntactic informatioﬁ'was available) .and

on the list (where no syntactic iunformation was available
but where errors had been judgéd as if it were available).

This lack of significant difference applied to both good

- . and poor readers. (On the other hand, the difference

was significant for good readers where the semantic accep-

tability of errors was concerned but not for poor readers),

These results are suggestive but}on the grounds of severai
impbrtantvresérvations they cahnot be_taken as conclusivé;
On Potter's.own adﬁission (op'cit), the instructions given
might have misled the children into reading-fof accuracy

and therefore to over-reliance on orthographic inférmation

in the contextual condition. = Equally, the'children were
reading well into frustration level (86,8% average accuracy).
Smith has said, 'the more-difficulty a reader has with

reading, the more he relies on the visual information'
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(Smith, 1971, p.221). The reséarch of Williamson and
Ydung (1974)'ai;o sdggests thatberrdfé are.more ortho=-
graphically constrained and less contextually constrained
at thé ffdstration level of reading than at instructional

" level, It is very prbbable, therefore, that éontextual,
énd paiticularly high level syntactic, constraints wére
Eggvoperating optimally under the 'coptextual' éondition.
Not mentioned by Potter, but névertheless significant

‘are several other considerations. | First, it is question-
able whether the recognition of a morphemic unitAsuch as’
as inflexional ending is, in context, orthographically
constrainéd or wﬁether it reflects, rather, orthographic
.redunaancy within the reader's awareness of highly pre-
dictable syntactic markers. Syntactic information één
operaﬁe at an inéra-wdrd, morphémic level (Goodman, 1969)
and particularly where the higher levels of syntactic
constraint are excluded from the 'contextual' condition,
it is quite possible that there was apparent’sidilarity

in errors on the word list and errors on the passage but
for different reasons. Secoﬁd; Potter's results (op.cit.)

do demonstrate a consistent, if not significant, difference

-in favour of the uSe.of syntactic constraints under the
contextual condition., This consistent trend could quite
conceivably have reéched significance if the instructions
to readers énd the leQelbof difficulty had been different.
Finally, in terms of the present study, Potter specifically
mentions that no illustrations wére present (usual in the
Neale (1958) passages) and it could be argued that this

too might have reduced the contextual relevance of the



passages in comparison with the lists.

. The conclusion must be that although there might be a
degree of|overlap betwen orthograpﬁic and syntactic
information at the morphemic level - predic;able in terms
of_redun&ancy anywéy - the evidence is hardly sufficient

to reject the validity of the syntactic acceptability

measure.

iii) Orthographic Acceptability of Errors

The orthographic dimension may be defined as comprising
information that may be derived from the total gréphic
display in interaction with the reader's kﬁo&ledge of thé
orthographic sﬁructure of the languAge. " This may operéte
at the sub-letter (distinctive feature), letter,.letger-
group,‘word'or even phrase level. The information in-
cludes graphic featural cues (not only 'ietter' cues)
together witﬁ knowledge of structural regularities that re-
fer not only to equivalent sound or articulatory pattérns
for particular orthographic features but that also reflect
thé likelihood éf certaiﬁ oethographic'features occurfing

together or in particular sequences.

The most sophisticated and sensitive scale for measuriﬁg
the degree of orthographic ¢ons£raint exhibited in an
error was'deﬁelopea‘by Weber (1970b).,"Shé devéloped a
formula which took account of, and weighted, a variety

of factors that enter into orthographic constraint:
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o R F+30V+10C.
. "GS (Graphic Similarity) = 10 (5°F+32V 5 +5T+27B+18E

where: F = the number of pairs of adjacent letters

in the same order shared by S and R.

V = the number of pairs of adjacent letters

in reverse order shared by S and R.

C = the number of single letters shared by
S and R.
A = average number of letters in S and R.
T = ratio of number of letters in the shorter

word to the number in the 1onger

B = 1 if the first letter in R is the
same as the first letter in S; otherwise

‘B = 0.

E = 1 if the last letter in R is the same
as the last letter . in S; otherwise

E = 0" (Weber, 1970b, p.155-156).,

‘Apaft from the intuitivé validity of this formula, Weber
(op cit.) quotes a correlation of ;93 betweén rankings

by college studeﬁts of a random list of errors and scores
on the basis of the formula. The problem with the formula
is that it is extremely tedious and time—cbnsuming to
apply and the chances of reliability being affected (the

degree of concentration required is intense!) are high.

Other alternatives to this formula have been developed
but are either too imprécise or too insensitive by
comparison.. Goodman (i969), for instance, suggests

a fen-point scale but his criteria are not sufficiently
explicit - other'than referring in a general way to the
.relative weighting of beginning, end and middle similar-

ities as well as general configuration - and the important
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factor of sequence is not mentioned; Cohen (1975)
developed tﬁo scales, one for nonsense substitutions and
another for meaningful substitutions. The reasoning
beﬁind this was rather obscure and the two five-point
scales somewhat arbitrary. Biemiller (1970) and Hood and
Kendall (1975) both judgéd orthoéraphic acceptability on
‘the sole basis of whether the first letter was in common

or not.

On these grounds there seemed to be a case for developing

a écale that could include the essential factors from

' Wéber's (1970b) formula, that would.be simple.and more
reliablg_to apply, and that would ﬁot havé the arbitrariness
of other alfernatives. The following scale, therefore,

was developed as a refinemént of the original attempt to
meet these requirements in Donald (1979%a; .experiﬁént I,

chapter VI).

Scale for Evaluating Orthographic

Acceptability of Errors

SCALE ' CRITERION
5 . E and S contain identical letters, in the s ame

" sequential position
e.g. E wind
S wind
(i.e. homographs; some mispronunciations; pf‘

some nonsense words).
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E differs from S by one letter, all remaining
letters being in the same sequential position.
e.g. E waited

S wanted

E and § contain identical letters, but in
differing sequential position.
e;g. E there

S three

E differs from S by two letters, 2ll remaining
letters being in the saﬁe'sequential position
€.2. E open

S over

OR

—

E differs from S by one letter, with any of the
remaining letters in diffefing sequential position.
e.g. E wild

S wide

E differs from S by two letters, with any of the
remaining letters in differing sequential position.

e.g. E his .

S the

E and S have first and second letters in common.
e.g. E there

S through



89

E and S havé first and last letters in common.
e.g. E called

S could

I " E and S have first letter in common
e.g. E but

S because

0 = ' ~E fits S on none of the above criteria
e.g. E afraid

S terrified

Note: Sequential position is in all cases taken from the

beginning of the word concerned: i.e. forward sequence

This écale includes the widely acéepted criterion that
beginnihgs are orthographically more constraihing tﬁan
endings and endings more than niddles. (Goodman, 1969}

: Webér, 1968; l97db; Marchbanks and Levin, 1965; Shankweiler.
and Libermaﬁ, 1972). In addition, however, iﬁ includes
the important factor of forward sequence (Weber, 1970b) and
interacts this with the number of letters imn cdmmon so

that errors that are éither_scramblednin 1ettér' sequence
or are of differiﬁg length or letter composition to the
stimulus word aré relatively penalized. - The reason why the
|beginning and ending' criterion'enters so late in the |
scale is that all errors that meet the criteria fof 5, and

most for 4 and 3 are relatively highly constrained so



Erratum: Please read pp S0 and 51 o _ 79"
in corrected sequence : : S

‘reader. In so far as illustrations may provide‘an enpichgd
source of contextual information - particuiarly of semantic
information - the degree to which the semantic apd, to a
lesser extent, the synfactic strategies of information
usage are facilitated by this informationIWill reflect the
actual contextual value of the information. Convérsely,
the dégree to which this 1is balénced by a.strategy involving
decreased reliance on orthographic information will reflect>
the predicted effect under the contextual hypothesis.

In the final analysis, what matters is the balance between
the tﬁree strategies of information usage and whether the
balance achieved under illustrated_readihg may be regarded
as "more efficient in message identification than thét

achieved under a no-illustration condition.

iv) - Self-corrections

Unlike fhe above three areas of strategy that need fo be
inferred from a linguistic analysis of the reader's errors,
self;corrections represent direct evidence of a strategy:
whether the reader characteristically detects his owﬁ errors
and sets them right, Thus, where the process of reading
is fegarded as constructive - as involving the reduction

of uncertainty through the.selectioﬁ of only minimum cues
within the redundancy of available information - it is
Qlear that errors must necessarily occur, more or less
often, as part of this process (Smith, 1971). = That an
efficient réader must develop an effective strategy for

recognising when he has made a substantive error and for
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that the ﬁore'obvibué constraints, such as having first.
letter in coﬁmon, are:met anyway. E;ceptions to this are
often the shortef Qords (who/how; was/saw) whére ortho-
graphic constraint 1is épparent wifhdut thé first letter
criterion being met. = It is not absolﬁte; and the scale

as it is constructed allows the relevant flexibility.

Using Weber'sbformula as a criterion of Validity; a corre-
lation of ,87 was obtained between formula scores and scores
on this scale over 30 errors selected at random from the
transcriptions of experiment IIl.. Apart from its validity;
therefqré, the séale meets ﬁhe additional requirements of
beihg explicit and relatively simple to apply (see inter-

judge reliability: chdpter IX).

In tésting the effects of illustrations under the contextual
Hypothesis, the three strategies of 'use of semantic infor-
mation'; ‘use of syntactic information' and 'use of ortho-
bgrapﬁic information' as inferred from the relative accepta-
bility of a feader's errors on each of these dimensions, are
criticallylrelevenf. This isbparticularly true for the
semanfic and the orthégraphic strategies. The éontextuai
hypothesis (Chapter II) states that for optimally efficient
reading, the degree of orthographic information réqﬁired to be
.selected aﬂd processed is in inverse proportion to the degfee

of contextual information available and accessible to the

1 Biemiller (1970) claims that. the single criterion of first’

letter in common is, in practice, as valid as Weber's
more complex formula. A correlation of ,64 was obtained
between this criterion and formula scores on the same

30 errors. This lends some credence to Biemiller's
claim but also indicates that considerable information
is lost if only the single criterion is used.



correcting ﬁﬁat errér (re—selectiﬁg from the_available
inférmation) is equally clear.. In the éontext of é;rly
rééding; where the reader has reduced aécéss to tﬁe available
information, it may be hypothesised that such a éelf-correcting

strategy is. central to optimal developyment of the reading

process.,

Ciay (]969).madeAa specific sﬁudy of self-correction behaviour
in early readers over their first year of school.

‘She observed tﬁat a seif—monitoring strategy - an awareness
that 'something was wrong"ﬁhen an error had beem committed =
emerged very early in the process of learning fo read.

Under these circumstances children frequently 'stopped,
looked'puzzled, coﬁpléined, repeated fhe 1iné, or ran a
fiﬁgervalong a word' (Clay,.l§69, p.48). This bethibur,
and the éomments of éhe children, served to confirm that
self—cofrécﬁing déveloped out of an awareness of informational
contradicfion:;>an awareness that the error response was

not in accord with the total iﬁfdrmationai,structure -
semantic,‘syntactié and orthographic. Thus, 'a feader_

| may Eecomé conscious of a differencevbetween what he has

said and one of tﬁe several messages froﬁ the text, and |
éxpetience.feelings of dissonance' (op cit. p.ss)ﬂ Such
behaviour ofteﬂ, althﬁugﬁ not invariably, resuited in a’

spontaneous correction of the initial error.

Such self-corrections, then formed the basis of an analysis
in which Clay (op cit.) demonstrated a significant
difference (p&,01) in the frequency per error of self-

corrections for a high progress group of feaders“as opposed
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to a iOW»progreSS'group. This result‘supports:the ﬁotiénv
)
'that the efficient use of a self-correctlng strategy (1n
SO far as. this is reflécted in actual self correctlons) is
.linked to the optimal development-of the early reading
proceés. Both Weber (1970b)-and Cohen (1975),Aa1thoughi
.hot'spécifically cdncernéd-with the nature of self-correction,
 neverthe1ess found the same basic relationship. Webér, |
focussing on the use ofvsyntactic constraints, noted tﬁét
gdod'réaders in the first grade left uncorrected qnl& 157
of those errors which upset tﬁe gramﬁaticality of the
sentence, while poor readers left 587 of such errors
uncorrected. Cohen noted,that éelf-cofreétions, as one
of his categories of wor& substiﬁugion, increased substan-
tigliy for good pea&eré as the& progreésed in their first
year of reading instruction while, for poor readers, the
increase over the same periodAwas minimal. |
Sﬁmuelé, Beéy and Chen (1976) compared adults and fourtﬁ
vgradé‘readers as well as good and poor readérs at the fourth
gfade on a 'word recognition strategy test'f- This involved
ﬁreéenfiﬁg readers with a linguisfic context and partial
letter cues to é given word and measufing the success with
which the target word was predicted; Ap;rt from fiﬁding
thatvgood'readers were consistently and significantlyv
(p £ ,001) better than poor readers at predicting ‘the
target, tﬁey‘found "that more fluent reade:s (were) ...
superior in awareness when a‘false recognition had been
made' (op cit. p.72). Although‘ndt a direct reflection
of self-correction this supporté the idea that detécﬁion

of 'dissonance' as a'component of the strategy of self-
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" correction is relatéd to:f3bptima1 reading development..

'Finaily, Hood and Kendall (1975) were interested in the
differences befween'reflective and impulsive seéond‘grade
readers. One of the‘few areas in which a significant
difference was demonstrated'was thét of self-correction
where reflective subjects made more self—correétionsﬂthan
impulsiﬁe subjects. Although this difference betwéen_
reflective and impulsive_subjects_dqes not parallel the
difference between good and poor readers (reflective and'“”
impulsive subjects were not significantly different on
other criteria of reading competence) it may Yet allow that
some types of self—correction.are effective while others
may be redundant: Reflective subjects may make more self
»coffec;ions, not all of which are necessary to meéﬁinéful
message identification, while impulsive subjeéts may make
'lesé self-corrections,‘pfopo;tionately more of which are
necessary. It ﬁay alsa suggest that where reflective
subjects make overt self-corréctions, impulsive subjects
may be-making mofe'covért'éélf-corrections: they may not

stop and articulate their correction but they may well

‘modify, covertlé, the information from the error in terms

of their cumulative interpfetation of the text, This

would éertainly fituwith a modéi of more rapid and impulsive
reading. | |
This possible diffefence.between overt and éb#ert seif-
corfeqtionvis important. Clay (1969) herself points out . -
‘that actual self-cofrecﬁions ﬁay'represent only the 'tip

of the iceberg'. They reflect the sfrategy of self-correction




only‘in so far as this is oveftly obsefﬁable;j cove?t
self—correcﬁion, on the other hand, may have.takenﬂplacé _
oiL correct reéﬁonses before they are finally articulated -
~or even on incorfect fesponses, as above =~ butlhas simplj
not beén observably manifested. - Moreover, iﬁ is likely,
although there is no direct evidence for this as yet,

that covert self;correction would increase proportionally
in relafion to overt self-corréction as the process of
reading develops..- The.evidence that has beeﬁ presented,
however, cléarly indicates that in the early stages of
reading development, at least, actual,'observablevself-
corrections reflect a positive strategy that is related

to optiﬁal reading development.

At this point it should‘also be mentioned that Thompsoﬂ;'in
a recent article (1981) has criticised the measure of
self—correction. developed by Clay’(1969). He argueé
‘thatdlayfs results on the differénce between high and low
progress readers on the réte of self-corfection is merély
a‘reflection of the difference between thesg groups on
fhe number of uncbfrected erroré. In other words, sinCé
- the rate of self-correction 1is baéed on the numbef of
self-corrections expressed as a propor;ion o} the total
number of errors (corrected and ﬁncorrectéd), he shows
(on Clay's data) that whilé the actual number of self-

corrections remains more or less constant, the number of
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uncorrected errors increases from high to low progress’'.

This,.he argues, is evidence that the measure of sélf—
correction is merely expressing variation in tﬁe nuﬁber

~of errors. Two points in this argument are fallacious.
‘First, the actual number of Qelf-corféctioné is a meaningless'
measure since.a reader who makes only 5 errors, for example,
~and corrects 2 of these qannot'be'meaningfully equated

with a child_whé makes 20 errors and corrects.only 2 of

tﬁése. The lack of variation in the actual.numBer of
self-corrections over high and low progress readers,
therefore, says nothing moré, when related to the vafiation

in uncorrected errors, than that the rate of self-correction

Thompson, in fact, argues not in terms of absolute

numbers but in terms of proportions of the total number

of words read (as, he claims, does Clay in her calculation
of self-correction rate). Thus the formula for rate

of self-correction is given as:

p(c) _
p(c)+p(b)

where: p(c) is the number of self-corrections as a
proportion of the total number of words read.
p(b) is the number of uncorrected errors as a
proportion of the total number of words read.
(Thompson, op.cit., p.228)

It is feadily’demonstrated, liowever, that total number
of words -read is arithmetically redundant in this formula:

(——) |
a where:  a is the total
c + b ‘ ) number of words
( a ) read

. . c . .
Thus, the simple proportion, =g * 1ls a more legitimate

formula for calculating rate of self-correction and is
used as such in experiment II, chapter IX, (as also in
Donald, 1979a; experiment I),.

.
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Second; although variation in the rate of self-correctidn
is rel#ted to thé relative word identification'accurécy

of high and low progress readers, this need not imply

that self-correcéion is merely an artif#ct within this.,
Since it is expected that iow progress readers should

. make more errors than high progfess readers on the saume
reading material, a null hypothesis on rate of selfv
correction within this would staté that the hofe errors
there are the more sglf-correcqions there should be. - This
was, however, clearly refuted in the significant différence
between rate of self-correction for high and low progress
 reader$. Thompson also argues that.because self-corréctiogs_
égx be covert the'obtainéd‘difference is meaningless. -
'_However,‘it'is logically likely thétAthe more dévéloped
readers would*make 2255I;overtISelffcorfectiqn tﬁan the
‘less: developed fe;defs and thereforé, if anything; the
obtained difference in self-correction rate would be
v”likely to be even greater could coyértuself?corrections

also be recorded;

Finally, findings such as Weber's (1970b) above, that .are
not based on the contended proportion, also endorse Clay's
conclusion on the relationship between self-correction and

optimal reading development.

.Thus, despité Thompson's critiéism, self-correction, . as

refleCtea’in the proportion of errors that are Spontaﬁeously
detected and corrected, was recorded as a legitimate measure
of reading compefenge and was selected as a ceﬁtral strategy

variable in this.study;
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In relétionrtd.tesfingvfhe.effectévof illustrétions underv
thé,c&ntextuaiﬂhypothesis;;thé‘strategy ofvself—correction
i; seen as reflécting the degree‘to which information in
i11ustrétions”pfOVides additional contextual information
against which 'dissonance' in:a.partiCuiar're5ponse may be
.gauged, detectedvénd obsérvably, at 1ea$t; égt right;

If selffcérréctions_are increased under these conditions
then this can be'£aken as eﬁidenqe that the pfeéence of
jllugtrations in eérly reading mdte?ial'facilitates a
strategy of sélf-correction that, és has been shown,

is related to optimal reading development.

Comprehension

'The task.of selecting‘measures of reaaing compreﬁension

‘is more,compléx aﬁd less clearly defined than is:the case
for'érallreading performépce.”' Where thé latﬁér involves
 é.giveﬁ, oBéervable aﬁd explicit behaviour, the former
"refers to 'undgrstanding',_or fhe idiosyncratic intef-
pretation thaﬁ a reader derives from that behaviour; Not

: oniy is the condept of understanding, itéeif, morelgéﬂusive
but the behaviours by which it may be measured are neither
given'(a:wide variety of behaviours may Qe said to reflect

understanding) nor are they easily evéluated., As Gibson

and Levin (1975) have said;

"We know far less ... about facﬁors that influence
comprehension'of'sentences;and longer passages

of discourse.in_reading than we do about factors
that influence recognition of individual words.,

Why should this be the case? Two reasons stand
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‘out. It is harder to define and segment

into units the information contained in a

passage of discourse;- aﬂd second, we have made
little progress towards a theory of comprehension"

(op cit., p.392).

In the present context the theoretical issue that is of

most direct concern is whether_comprehension should be
regarded as a unitary skill or as a set of separateiy
identifiable sub-skills. As indicated earlier, the Validity
and relevance of including some’measure of comprehension

is ?bove qpestion: what is in.quéstion ié whether there
sho&ld be éne measure oOr éeveral - ‘and if several;‘exactly
what areas or levels of comprehension are most relevant

to testing the effects of illustrations under the contextual

hypothesis.

Perhaps the most definitive study to date on the question

of sub~skills has been that of Davis (1968). He constructed
a range of comprehension items (192 items in all) which

were divided into eight.sub-tests each desighed to measure

a specific comprehension sub-skill. Having applied ﬁhese
tes;s fo nearly ! 000 college students, factor gnalysis |

of the data led him to conclude that therg were four, ?éther
than eight, reliably distinguishable sub-skilis: | |
1. Identifying word meanings; 2. drawing iﬁferences

from the content; 3. 1identifying the writer's purpose
purp ’

attitude, tone and mood; 4. finding answers to questions
asked specifically or in paraphrase. " The last of these
is somewhat unhelpful, However, Spearritt (1972) using a

more sophisticated procedure on the same data analysed out
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similar factors but identified the last as 'the ability
to.follow the structure of a passage' which, psychologically,

makes more sense than 'finding answers to questions'.

Lunzer, Waite and Dolan (1979), however, in a more recent
and équally thorough factor analytic study found no evidence

of distinct comprehension sub-skills. They conclude;

", .. that individual differences in reading
comprehension should not be thought of in

terms of a multiplicity of specialised aptitudes.
To all intents and purposes such differences
reflect only one general aptitude: this being
the pupil's'abi;ity,and willingness to reflect

on whatever it is he 1is réading" (op cit., p.64).

At this point one can only éonclude that fhe‘issue is
unresolved. Fof thé purposes of selecting relevant
measure(s) of compreheﬁsion however, the sub-skill
alternative is favou;ed if only in that favouring the
Vﬁﬁitary concept would have necessitated the selection of

a single variable that would necessarily have excluded all
other possibiiities. It can . also be argued that this
study is concerned with the ﬁature of information and its
usage and if the sub-skill factors are seen as varibus
orders of task, then it is conceivable-that different sorts 
of information might facilitate different orders of task.
There is even some oblique evidence for this in the Lunzer
et al (]979) study where performance on the different
putative sub-skills differed in some caéeé quite markedly

between the different stories presented for comprehension.
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Starting from the four areas idéntified byuDavis (]968)5'
Qith'Spearritt's,(i972) modification; it was decided
to.exclude'the third factor (identification of the writer's
‘tone, mood etc;) on the.grduhds that this was seldom
expected as a task at the level of reading being considered;
,The first factor (identification éf wérd meanings) was

.feit to be partly taépéd in the accuracy of message ident-
ification. Aparf from this it was felt, alohg with Lunzer
et al (1979), that '"there are good psycholdgical grounds

for éaying that this is_priof knowledge which the réader
brings to the comprehension task" (p.65) and not effectively
an outcome of the task. This left the two area of '"Inference'

and 'Following the structure of the passage'.

If ’followiﬁg the structure' is interpreted as a fask

. involving,basicélly, a litefél understanding of the contént
of the text, then the distinction between this and tﬁe

task of 'inference' is further justified on ;hé grounds

of its relevance to the illusfration as information issue.
The distinction betweeﬁ_literél and inférential combrehension
“tasks has bgen widely, if,somewhatvuncritically, accepted
(Dechant and Smith, 1977) and is based on an informational
distinction where literal comprehension is seen as dépgndent

on the identification of information that is explicitly = -

stated in the téx;_while inferéntial comprehension is
dependent on the identification of logical :elationships
that are only implicit in the textual information.

As Flood and Lapp (1981) point out, the distinction cannot

be regarded as absolute as readers undouBtedly engage in



a degrée of inferential processing whatever the‘taski
Nevertheless,'é distinction based on relativé degrges of
dependence on explicit éﬁd-impliﬁit information 1is

probabiy still justifiable. It can be argued; then,

that contextually relevant illustrations provide a source

of information‘that is complementary to (rédundant within)
the explicit information in the text. | Mofeover, the
spatial dimension.that’necessarily dominates illustrative
information does not preclude, but certainly limits the
sequential, logical Afér; of processing required in an
inferential taskb(Paivio, 1971). ~ There ié some experimentél
evidence for this in that Vernon (1953) found that illus-
traﬁions facilitated the reténtioﬁ of factual information
directly depicted in illustrations but that the illustrations
had no effect on fhe retention ;f 'relational' information,
Iﬁ testiﬂg‘the effects of illustrations, therefore, the
distincﬁion is relevant in thatvit may operaﬁe. In

other words; where there is an argument that the effects

of illustrations may be different on the two levels of
comprehension task, that argument can only be teSted on the

hypothesised distinction.

i) Literal comprehension (Following the structure of

a passage): Experiment II

A wide variety of items encompassing different aspects of
"this basic task requirement are conceivable. Barrett's
‘taxonomy of the cognitive dimensions of reading comprehension

(in Clymer, 1972) was, with some flexibility, used as
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tHe‘hasis for item constrﬁcfion._' Constraints. that limited
.‘thé‘fiﬁai choice of items included the necessity to have
- parallel items AQer three different stories at two 1eve1$
ofvfeading difficulty (see éhapter IX) as well as the
pfactical fequi?ement that the number of items and their
lgvei of diffiqult& should be possible for the youngest
subjects (mean C;A.: 6 years 8 months) without too high a

level of frustration or loss of concentration developing.

For each‘story at each level, therefore, four items
were constructed within the task requirement of following

the structure of the passage.

.a) Recall of~&etai1]

The task requirement, here, was that the reader should
produce, from memory, an item of information as explicitly

stated in the text.

e.g. Q: Where was the doﬁkey standing when the bpys

first saw him?

Slnce recall is not free but based on a specific question,
‘this is technically 'cued recall'. As Gibson and Levin
(1975) emphasise, free recall is problematic as a measure
of comprehension while cued recall is theoretically more
justified (Guttman, Levin and Pressley, 1977).

Full criteria for the scoring of answers are set out in’
chapter IX. The examples given here are from one story
at the lower level of reading difficulty. Questions

at the higher level required the same information but
differed slightly in wording. All questions for all
storles are set out in Appendlx 3.



b) - Recall of cause-effect relationship

The reader was required to produce, from memory, the
‘cause, as explicitly stated in the text, to a specified

effect.

é.g. 'Q: Why did the donkey run away from Roger?

c) Summarizing the main idea

The taék_here, and for the following item, reduired more
than simple, direct recall. In terms of Barrett's taxonomy
"(Clymer, 1972), they both fall at his leveliof 're- |
organization' - i.e. above 'litéral compreheﬁsion'.

However, in so far as they both depend oﬁ explicit textual
information, they were included under 'Literal' in the
present context, They also‘refléct,‘diréctly, the task

requirement of following the structure of the passage.

For 'Main Idea', the reader was required to summarize a set
of ideas or a sequence of events central to the meaning

of the passage and as explicitly stated within it.

e.g. Q: How did Roger manage to get onto the

-donkey to ride him?

d) Grouping related ideas

The reader was required to group and summarize a set of
ideas or events as explicitly stated in the text but. not
necessarily sequentially related or explicitly separated

out 1in the text.
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e.g. ‘Q; " What happened in the first part of the story?

ii)  Inferential comprehension (Drawing inferences

‘from the content): Experiment II

Oniy one item was constructed at this lévellof task.

The reasons for this Qere, first, éhat inference is a

more narrowly defined task requirement than following

the structure of the text, and second, practical considerations;
'suchvas'the nature of the sﬁbries“and the sorts of qﬁestion

. that younger subjects could cope with, limited the questions

that could be asked.

Thevtask required the reader to draw a conclusion

about a character in the story where this conclusion was
not explicitly stated in the text but where evidence for .
vfhevconclusion could be inferred from the actions and 

motives of the character concerned.

e.g. Q: Who do you think is the cleverest of the

two boys? Why?

In.condlusion, comprghenéion as a measure of the effective-
ness of the reading process is regarded as essential in
testing the effects of illuétratioﬁs. A'distincfion
between literal and inferential comprehension is upheld

on the grounds that the information in_illustrétions may
facilitate the former but not the latter.
For experiment I, the same essential distinction between

literal and inferential comprehensions was structured into

the relevant tasks. However, for 'literal' comprehension
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free recall was used as opposed to cuéd recall and the
“measure of literal éomprehension was taken as the pfopoftioq.
‘of ideas, explicitly stated in the text, that fhe reader
recalled (Chapter VI). This system was deliberately

altered for experiment If on the grounds that free recall

is a less reliable and specific measure of comprehension

than cugd recall,
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'CHAPTER. V

ILLUSTRATIONS AND READING:

" 'RESEARCH REVIEW

As indicatéd in the;introduction, research on the

effe;ts of illustrations on readingiéan be seen as basic#lly
falling into two coﬁtexgs. The first refers to research
that pertains either specifically to the focal attention
hypothesis or, less specifically, to the.pafédigmétic
aésumptions of that hypothesis. The second réfers

either to the limited research that pertains»spécifically
td'the contextual hypothesis or to the larger body of
reéearcﬁ that, in one sense or another, fulfills.the
paradigmatic assumptions of the contextual hypothesis;

A third context, however, also exists but is less relevant
in that it is not concerned with elucidatiﬁgbthe effects
of illustrations oniréading pér se; This refers té'the
research on word and image interaction.and the question

" of semantic accessing (Pressley, 1977).

1. The ¥ocal Attention Hypothesis

Samuels first formulated what has subsequently been
called the focal attention hypothesis in his study of 1967,

In his words;

"The purpose of the present study was to
test the hypothesis that when pictures and
.words are presented together, the pictures

would function as distracting stimuli and
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interfere with the acquisition of reading
.responéeé.' Pictures may be used as promptsm
when the readér cannot read a word in the text,
but pictures may miscue and divert attention
from the critical task of attending to the

printed words" (Samuels, 1967, p.337).

'In his review of research on the effects of pictures on
reading (Samuels, 1980) he goés on to develop a more
specific interpretaton of findings within the paired—-assoc-

iate paradigm:

"Attentional processes and the principle of
least effort explain why pictures interfere
with learning to read. The learning task set
~up for subjects in these studies was essen-
tially a paired—associafe task, i.e., learning
to associate a common English word with a.
printed stimulus, The stimulus that was
presentéd to the subjects was complex; it
consisted of a picture, which could elicit
the correct verbal response by itself, and
a printed verbal stimulus, which could not
elicit the correct response when first presented.
Since the printed stimulus could not elicit
the correct response at first, the function
of the picture, from a teacher's point of
view, was to prompt the correct response.
The problem of getting the child to learn to
read the word is one of shift in stimulus
control, from the picture to the printed
stimulus... However, given two stimuli,
one which can easily elicit the correct
response (the picture) and one which can not
(the printed stimulus), the principle of least

effort operates.

The principle of least effort is that
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when a complex stimulus is presented to a subject,

he will select that aspect of the total stimulus
which most easily elicits the correct response"

(Samuels, 1970, p.400)

Althbugh not specifically related to the effects of
illustrations, the view of attention as a limited capacity
system 1s further articulated in La Berge and Samuels
(1974). In this model of the reading process limited
attention capacity is seen as deployed in specific,
sequentially constrained shifts, the effectiveness

of the whole process being dependent on sub-attentional

(automatic) steps in the sequence that do not, by definition

cOmpeté for the liﬁited capacity of attention. In this
model, the process of reading development is seen as
essentially mechanistic, involving the gcquisition of a
hierarchy of associational responses that, progressively,
can be processed at an automatic level. It is withinl |
this framework that the focal attention interpretation

of the effects of illustrations has its theoretical just-
ification. In other words, reading development is
effectively the acquisition of specific - particularly
grapho-phonic - associations to the degree that these
become capable of automatic processing; In the sense
that attention is a limited capacity system and is seen

as deployed in a complex and competitive sequencé‘of pro-
cessing steps, anything that distracts attention under
this conception must necessarily be seen as interfering

with the very process of reading development.



The 'classical' paradigm that has been used to test the
hypéthesis has consisted of the following steps and

conditions (Arlin et al., 1978-79; Singer, 1980).

1. Thée reader is presented with reading material
(single words, sentences or a full passage) with or with-

out a picture.
2. The reader is instructed to attempt the reading.

3. "Students either get feedback of'right‘ for
correct responses or the experimenter correctly identifies
the word for incorrect responses" (Singer, 1980, p.293).
In addition, if no response is forthcoming after a period
(usually 4.to 7 seconds) then the correct response 1is

given by the experimenter.

4.. Once the acquisition trial om all the material
fo be read is complete, the reader is tested on his recog-
nition of single words (without the picture) either as
in the original list or as selected from the sentencesor

passage.

5. Since a trials—to-criterion learning paradigm
is used, acquisition trials are usually interspersed with
test trials. The typical dependent variables are time-
to-criterion, number of test trials to criterion,
ﬁumber of words correct on acquisition and test trials,

and post— or retention-tests.

Samuel's original study (1967) consisted of two experi-.
ments. | The first was conducted on a group of pre-first

grade children who were required to learn to read four
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wofds,not known to them before the exéerimentﬂ Thg
procedure was as outlined above. Three treatment .conditions
were'introducedﬁ no-picture; simple-picture (outline
drawing of referent);' and complex-picture (colour re-
preéentation of more than the referent). On acquisition
trials, the mean accuracy for no-picture was 25,30;

for simple~-picture 39 ,40; <and for complex-picture 36,90,
The differences of both simple~ and complex-picture from
no-~picture were significant. On test trials the reverse
was‘true: ‘mean accuracy for no-picture 19,20; for
simple~picture 11,30; for complex-picture 11,60. Again
both comparisons were significant, This was taken as

direct confirmation of the hypothesis.

In the second experiment, an. attempt was made to approximate
'classroﬁm learning conditions', This was conducted on
nid-first grade children divided into good and poor readers

on the basis of a pre-test. The reading matefial was a

story called Fun at Blue Lake, 106 words long, containing

50 different words, and accompanied, in the picture condition,
by a éingle picture depicting a lake, woods, a cabiﬁ

and a family at the lake shore. The post—test was the
~same as the pre~test and contained a list of the 50 different
single words in the story. The learning procedure consisted
basically of preparation (background), silent re#ding and
.oral reading. During this procedure any words that were

npt known were verbally prompted. For the good readers,

the mean post-test accuraciesvwere 42,08 (no-picture) and
éﬁ,is (picture);- non—significantly different. For the

poor readers, on thé other hand, the accuracies were 26,23
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(no-picture) and 23,69 (picture); significant p < .01,
The results were interpreted as confirming the hypothesis,
under more natural reading conditions, for poor readers

who were seen as more subject to distraction than good

readers.

Apart from more general observatiéns about the paradigm

that will be introduced below, several observations
particular to the second experiment need to be made,

First, one picture per 106 words of text is far from re-
presentative of normal reading conditions in the first
grade. Even conservative counts base&'on 'old-fashioned"
first grade basal readers average at approximately 1 : 50
(sée chapter IX). The amount.of information that one
picture can carry is limited and the ratio must therefore
be crucial in determining its information value over its
distraction value. Second,‘the nature of the illustration
sounds, from its description, to be particularly'static',
There is no norm for this, but arpictﬁre that relates to
actioné and events (Fun at B8lue Lake?) is likely to carry
-more meaningful information than a 'scenic' one as described.
Both of these observations relate to the third of the
factors outlined in the introduction as influencing the
effects of illustrations on reading; the relationship

of illustration to text. Finally, it is anomalous, given
the experimental condition and the purpose of the experiment,
that Fhe post—test should only have consisted of a word
list. The final accuracy,.after the learning trials

under different treatment conditions, of story reading

would surely be the most natural classroom criterion - not



113°

to mention comprehension.

Harzem; Lee and Miles (1976) replicated Samuél's fipst
expériment on slightly older children (mean C.A, 6,5)

-buf introduced four treatment conditionsﬁ (i) a pictufe

of én object named by the word, (ii) a picture of én object
unrelated to the word, (iii) a nonsense picture not resem-—
bling any object, and (iv) no picture. They also con-
trasted wmassed and distributéd practice during the alter-
nating acquisition/test trials, and gave a retention test

28 days after the last test. Apart from this the experiment

followed the paradigm.

The results shpwed a similar pattern to the Samuel's
(1967) experiment for the acquisition trials with the méan
accuracy for the appropriate picture being higher than
for the other three conditions, On test triais, the
no-picture condition was significantly higher than the
nonsenéé-and appropriate picture. On the retention test,
the data were evidently too 1i£t1e to statistiéally analyse
but a similar pattern as on the test trials was evident.
Differences between massed and distributed practice were
of no real consequence. The conclusion was tpat an app-
ropriate picture facilitates acquisition most but 'learning

to read'least while the reverse is true of no-picture,

Willows (1978a) carried the iﬁvespigation further'within

the same paradigm by looking at the effects of illustrations
on the speed and accuracy Qith which'words that had previously
been learned were recognised. He also worked with sLightly

older children, 2nd and 3rd graders, and included the
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variable_of reading ability. Three treatment conditions

. were investigated: (i) no-picture; (ii) reiated—picture
.(the'picture was'within the. same semantic category but

not directly representing the object named - e.g. word,
'cat'; picture, 'dog'); and (iii) unrelated-picture

(the picture represented a different semantic category =
‘e.g. word,b'cat'; picture, 'lemon'). He also investigated
the relative positioning of the picture, behind or adjacent
to the word; but this producéd no variation of any consequence,
Apart ffom a prior training period where the expérimental
words were learned, the procedure followed the paradigm,.
.but without, obviously, interspersed acquisition/test

trials, The dependent variables were recognition latency
(time) énd accﬁracy. In summary, ne foﬁnd that latency
Was'significantly-affected.with unrelated-pictures inter-
‘fefing more than‘related-pictures and these more than no-
picture. .This pattern held over second and third-grade
. But‘was more marked for second graders. A correlation
between reading ability (as previously meaéured on a
 standard test of accuracy and comprehension) and latency
 revea1ed a significant inverse relationship on both related-
and unrelated-picture conditions. Again-this was founa

over both grades but was more marked for the second graders.
On accuracy of word recognition, it was found that compared
‘with no-picture, related-pictures improved accuracy while

7 unrela;ed—ﬁictureé.interfered with it, This was significant
at the secoﬁd grade level but only partially significant
(ﬁictures Behind) at the third grade level. The correlations

between reading ability and accuracy under the various
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treatments were low but revealed a similar pattern with
the poorer readers being more affected than the better
readers by the semantic distraction of unrelated pictures.

The conclusion was that

", .. pictures in the periphery do affect

children's speed and accuracy of reading;

fhe sizeiof the interfering effect of the
pictures.depends on their relevance to the
words printed near them; younger, less.
skilled readers are more susceptible to those

influences" (Willows, 1978, p.261).

Again, a number of observations are called for, First,
the finding that latency of recognition was affécted

under these experimental conditions need not be inter-—
preted as interferance witﬂ learning to read. The nature
of the pictures was such that both related- ‘'and unrelated-
pictures were directly at variance with the stimulus

word. It is hardly surprising, therefore, that the
dissonance thus created interfered with recognition time.
The fact that better readers were less affected can simply
be interpreted in their quicker development of an ad hoc
strategy to ignore this dissonance as irrelevant to the
task at hand. Second, on accuracy it was Eound that the

related-picture facilitated performance relative to both

no-picture.énd unrelated-picture. And this was with a
semantically related but nevertheless different represent-
ation to the stimulus word! How much more mighf one

expect é matching picture to facilitate accuracy? Ostensibly

this contradicts the findings of Samuel's experiment I
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"(1967) and those of Harzem et al (1976). There is a
difference, however. Willows was looking at the
recognition of known words while the others were looking
at the learning of unknown words. Even more important,
Willow's measure -of accuracy was taken with the pictures
present and .is thus most comparable with the measures of
acquisition accuracy taken by the others, In Willows
case, therefore, the related-picture c§u1d be acting as
a contextual pointer (the semantic category) and, sinqe
the word was already known, a source of check for the
response alternatives; i.é. redundant ‘information of,
admittedly, a low order. In the otger situations, under
acquisition conditions, thé picture also facilitated
recognition (actihg, presumably, as a contextual pointer).
It was only where the reader had nothing but the ortho-
graphic information to go on (test trials) that the picture
was found to have distracted from the learning of these

cues.,

In other words, ip all the results discussed so far,

where contextual information is present in even a reasonably
related form, thé contextual hypothesis 1is supported.v
Contextual information in the form of ilIustration

gggé facilitate word identification. In so far as the
focalattention hypothesis sets its criterion at  the
effective learning of orthographic cues to isolated word

recognition, it is ‘also supported; although not by
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1
"Willow's results .

Briefly, since the pattern is now clear, several other
studies that relate to the focal attention hypothesis,

directly or indirectly, can now be mentioned.

In another experiment by Willows (1978b) on third grade
children only, he found similar results to his previous
study (1978a). In the second experiment the three
experimental conditions were; i) no-picture; 1i) identi-
fying-picture (i.e. same as stimulus word) and iii) unrelated-
picture. He K also divided the words to be identified into
easy, moderate and difficult (although all known words)

and compared good, normal and poor readers. In the results
for iatency, the identifying piéture facilitated performance
for moderate and difficult words but not for easy words.,

The unrelated pictures, however, interfered with ﬁerformance
but significantly more for the poor readers than the normal
or good readers. On errors;'it was found that identifying
pictures made no significant difference for normal and

good readers when compared with no picture. The poor

It is interesting, and somewhat disturbing, to find how
results such as those of Willows become distorted and
reified in support of a particular point of view. In
Willows (1978b), he summarizes these findings as; '.. when
children in second and third grade read a set of familiar
words, their performance was less efficient in terms

of both time and errors if there were pictures in
peripheral vision' (p.837). This is simply not true.

It was only the unrelated and semantically dissonant
picture that increased errors: the reverse was true

for the 'related' picture. The importance of not
generalising on this issue without reference to such
factors as the relationship of illustration to text
(chapter I) is thus emphasised.
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readers, however, made fewer errors with identifying

pictures on the difficulﬁ words. - As previously coﬁcluded,
this demonstrates that pictures may improve wor& identificétion
xcuracy - at least for poor readers on more difficult

words. Interpretation of the latency effect is obscure

‘and, particularly with unrelated‘pictures, of doubtful
relevance to normal reading conditions. The greater

susceptibility of poor rcaders to this effect, however,

could be interpreted as evidence of distraction.

"Braun (1969), using the basic paradigm, tested a large
sample of pre-school children on the effectiveness of sight—
word acquisition under picture and no-picture conditions
where learning and test trials were alternated. He found
‘that children in the no-picture condition acquired the

sight words in significantly fewer trials than children

in the picture condition.

Kier (1970) presents the case, based on her observations
vof'189 poor readers aged from 7-11 years, that pictures

as an aid.to phonic recognition (the picture dictionary
idea) are subject to various types of misinterpretation
ranging from ndﬁ-redognition of the object drawn to recog-
nition of the object but inability to name it, She
concludes that as specific phonic cues, pictures paired

‘with words are of dubious value.

Other studies have shown no significant effect. Miller
(1938) presented first to third graders with appropriate
basal readers that were either illustrated or not. On

a composite test that had a heavy emphasis on single word
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or ﬁhrase recognition as taken from the basal readers,. he
found no significant difference between those who had

been under the illustrated/unillustrated learning conditions,

Similarly, lack of significant differences between picture-
word and word only instructional treatments were found
by .both 01l1lila and Olson (1972) and Kiraly and Furlong

(1974) on pre-school childrens' learning of sight words.

Hartley (1970) working with béginning first—graders found

a significant interaction between list similarity (similar
or dissimilar phonically structured words) and treatment
condition (word alone, word + picture, word + oral context)
such that pictures facilitated the learning of dissimilar

words but not similar words.

King and Muehl (1965), however, had found thé opposite effect
with similar aged children; that pictures have no significant
effect when the words to be learned are dissimilar but that
they facilitate sight.word learning when the words are
similar., _ : ' -

Finally, two studies (Singer, Samuels and Spiroff, 1973-

1974, Denberg, 1976-77), will be discussea in detaii in

the next section as they'both bear specific reference to

the contextual hypothesis. However, they are both, also,

of relevance to the focal attention hypothesis. ‘In brief
Singer et al's results support the focal attention hypothes{s

while Denberg's results are at variance with it.

At this point, it can be said that within the paradigm

there is considerable evidence in favour of the focal
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attention hypothesis in so far as acquisition of the
orthographic cues to sight words is the criterion of
effective learning to read. Even within this, however,

there is a considerable measure of disagreement.

Further, several studies have challenged the hypothesis

on the grounds of assumptions and conditions in the 'classical'
paradigm. Montare, Elman and Cohen (1977) found, in the
course of a replication of Samuél's_experiment I, that

there was a confounding of oral feedback with treatment
condition which seriously brings the resﬁlts into

question. Because the picture successfully provides
~information for making a correcf response in the acquisition
trials, they found that the no-picture condition was getting
887 of the oral feedback, In other words, the 'mo-picture'
readers were having tﬁeir responses corrected (or provided)
with specific oral feedback (see the paradig@) that could
be seen as specific re-inforcement of attentionbto the

orthographic cues. By contrast the 'picture' readers

were having the alternative contextual strategy re-inforced

to a far greater extent.

Samuels (1977) has offered some‘cogent criticism of the
Montare et al (1977) study, and the fact that test trials
followed acquisition trials for each word, on its own,
invalidates their results so that these will not even be
considered. Nevertlieless, although Samuels challenges

the argument, tﬁere can be no doubting the specific evidence

quoted above, and its implications.

Denberg's (1976-77) study, to be discussed fully in the



next.section; also specifically questions the paradigm
on.thé cdndition of oral feedback. Her result’s oﬁ tést
trials; wﬁere no éral feedback other than general encourage-
meﬁt during acquisition trials had been given, were signif-
icantly at variance with the predicted effects under the

focal attention hypothesis.

Arlin,.Scdtt and Webster (1978-79f have offered perhaps the
most serious challenge. They identified two problems

in the p;radigm as well as the unresolved list similarity
ﬁroblem mentioned earlier (Hartley, 1970; King and Muehl,
1965). The two paradigm problems are the one mentioned'  
above as well as the temporal éequence of picgﬁre.cue first
then verbal cue. . Their study, therefore, aimed "to
clarify the role of pictures.in learning sight words By
‘testing 3 dimensions: 1) the relative .effectiveness of the
simultaneous presentation of word with picture and word
with voice, and the presentation of the wprd alone; 2)
the relative effectiveness of word with picture, word with
voice, and word alone as types of feedback; and 3) the
effects of list similarity" (p.651). Usingan appropriate
design and procedure to disgntangle these effects they

. found that on a measure of learning rate (number of correct
responses on a retentioﬁ test divided by the time it took
td learn the words), there was a significant main.effect
for presentation medium such that word and picturé was
superior to ward + voice and this, in turn, was superior

to word alone. The :main effect for feedback medium was
not significant although the tendency was for word +

voice to be most effective. Finallv, there was a significant
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effect for similarity, with dissimilar words lea?ngd more
effectiVeiy than similar words but no interactionf Rank
ordefing of the effectiveness of the various treatment
combinations clearly showed the most effective as picture

+ word‘presentation'COmbined with voice feedback (i.e.,

fhe correct oral version of the word being provided ﬁhether
or not the initial response.was correct)l— mean learning
rate : 70’4,_ while the least effective (at the bottom df

9 ranked alternatives) was word only presentation with no
feedback whatever - mean learning rate : 1,0. -They

conclude:

"Some researchers might be tempted to explain
the best condition within thé framework of the
focal attention hypothesis, because attention
is focussed on the word without picture during
voice feedback, But if voice feedback is so
powerful, then voice accompanying the word both
on presentation and feedback should be the

"most facilitative. However, this was not the
case, as this condition produced almost the
worst results (rank order 8; mean learning réte,
16,2). The focal attention hypothesis does not
seem to explain these data" (Arlin et al, 1978—9,

p.656).

Singer (1980) has‘replied to this study with a criticism

of what he maintains’are methodological and analytical

flaws. It seems doubtful that the criticisms’can oveir-—

ride the extent and import of the findings, however. Never-
theless it would probably be wise to await a neutral
replication - if this is ever possiblé! - béfore final

judgement of the issue can be made.
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In conclusion a number of summary observations need to be

made:

i) In its pure form, on the 'classical' paradigm,
the foéal attention hypothesis has considerable support.
Under the conditions of the paradigm, it would appear
fhaf.illustrations have a distracting effect on thé learhing

of orthographic cues to word recognition,

- i1) This effect has been clearly demonstrated for
pre-school and first gfade children only, The effect at

subsequent levels of reading development is as yet unclear.

iii) There is some indication that the effect is more
marked for poor readers than for good readers.

iv) Serious criticism of the interpretation is based
on the finding that the effect may not be dueto pictorial
distraction but to the differential oral re-inforcement

- that is provided under a no-picture condition.

v) Evideﬁcé of the facilitative effect of piéturés
on word identification during acqﬁisition trials and less
anélyfic attention tdvorthographic cues (as evidenced on
test trials) is completely in line with the contextual

hypothesis,

The next section will cohsidér‘the evidence for the
contextual hypothesis. It is important to stress, again,
that the contextual hypothesis does not exclude the inter-
pretation of the focal attention‘hypofhesis. It merely
makes it redundant within a wider and more representati?e

view of what is involved in the process of reading develop-

ment,
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2. The Contextual Hypothesis

The theoretical basis for the contextual hypotﬁééis has
beeh‘fully developéd (Chapter 2). It‘remains, however,'
to défine it more ﬁrecisely with specific reference to
the effect; of illustrations. In this specific context,
therefore, the éontextual hypothesis may bg stated as

follows

Where illustrations are sufficiently and
relevantly related to continuous te@t, they
constitute a source of contextual information
that, in particular, compliements and is redun-
dant within the semantic dimension of information.
In illustrated reading, therefore, the efficiency
and acéuracy of message identification and

the effectiveness of comprehension will be
facilitated through reducing the reader's
reliance on orthographic information while
increasing his use of the available contextual

informationl.

As mentioned in the introduction, few studies have been

specifically directed at testing this hypothesis.  The

first to be considered is a study by Singer, Samuels and
Spiroff <l973-74) that set out with the ;pecific aim of

testing the focal attention hypothesis against the

contextual hypothesis:

"On one side of the controversy, Samuels (1967)

From this point on in the thesis, "the contextual
hypothesis' will refer to this version which now o
encompasses, specifically, the effects of illustrations.
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found that in comparison with words alone,
presenfing pictures in association with words
épparently interfered with acquisition of

‘reading responses ...

In contrast to Samuel's focal attention
hypothesis, Goodman (1965) formulated a linguistic
or contextual hypothesis based on his demonstration
that contextual constraints facilitated identifi-
cation of words children could not recognise

when the words were presented in isolation ...

Tais stﬁdy was an attempt to resolve the
focal attention versus context controversy"
(Singer et al, 1973-74, p.557-8).

Tﬁé subjects were 80 grade 1 and 84 grade 2 childreﬁ. A

2 (grades) x 4 (freatments) factorial design was used

where the treatment conditions were; i) word + picture;

"1ii) word + nd—picture; iii) sentence + picture; 1iv) sentence
+ no-picture. The task consisted 6f learning to identify
'the Qords 'cuﬁ;Acat, bat, and bed' as wfitten in an
artificial alphabet, The procedure wasrotherwisé according

to the 'classical' focal attention paradigm with alternating

-acquisition trials and tests. All tests consisted of the
target words, isolated, on separate cards, The dependent

variables were; trials to criterion and accuracy on test
trials. For both variables significant main effects

were apparent for bothv'gfade' and 'treatmenf' with’no
significant interaction. The data were therefore combined
for both grédes{_ _Appropriate testing indicated that on
trials to criterion, the word ; ﬁo—picture treatment
required significantly fewer trials to criterion compared

with each of the other treatments, and the word + picture



treatment required significantly fewer trials than sentence
+ picture. = Other comparisons were non-significant. On

test trial accuracy, the word + no picture treatment had

significantly more correct responses than each of the other_

treatments. No other comparisons were significant.

The conclusion drawn was that;
", .. the evidence does not support Goodman's
(1965) contention that sentence context

facilitates acquisition of correct responses ..."

and, in a footnote,

" Goodman's results can be attributed to

the process of reading, in which semantic and

syntactic constraints can be used for predicting
‘unknown words. With a minimum of sampling of
the unknown words, a high per cent of accuracy
in identifying tham can be attained. The

present study emphasises the process of learning

in which focal attention on the unknown words
is a prerequisite to such subsequent processes

as discrimination, hooking—up responses to
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graphemes, and re-inforcement of correct responses.

Thus, the Goodman-Samuels controversy can be at
least partially resolved by realising that they
are referring to 2 different, but inter-related
processes: the reading process and the learning
process" (Singer et al, 1973-4; p.564 : their

emphasis).
Neither on procedure and interpretation nor on conclusion
can this pass without comment,

First, on procedure and interpretation: the criticism -

" levelled at the paradigm in the previous section, that the

differential oral feedback to the word + no picture treatment
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could account for thé effect, holds here as firmly:

the interpretation.thatwbrd + no pigture is least Aistracting
from orthogfaphié infofmation is nbt necessarily valid:

it may be becausé,it gets the most specific‘oral information

and feedback.

Secoﬁd, a three word sentehce, e.g; 'the cat sleepé' (p.559)
is linguistic context at its mos t minimai. " Even if it

were more répresentative; the procedure ofvtesting the
target word out of context, ﬁrecludeé the very effect that
context might have, 'To test the contextual effect with

any validity, the least that could.ﬁave been done would

have been to reveal the vauisition trial data, On previous
results it could be predicted that the conteitual treatments
would have facilitated word identification but it would:
have been interesting to see if sentence + pictufe was the
most facilitatiye as predicted_in'this.study.v This would

at least have been some test of the contextual hypothesisl.

On the conclusion: the data as presented do not support

the contextual hypothesis, true. The éxperiment, however,

.

is irrelevant to the contextual hypothesis. As the authors

go on to say in their conclusion, the contextual hypothesis

refers to the 'reading process'. But their contrast, that -

the focal attention hypothesis refers to the 'learning process',

Examination of the means on both D.V's reveals that sen-
tence + picture was the least effective of the four
treatments. Since an inverse relationship has existed,
in previous studies, between tests and acquisition trials,
this is indirect evidence that sentence + picture con-
tained the most contextual constraint allowing the most
ready and accurate identifiction of the target word in
acquisition trials.,
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has bizarre implications. Must it be assumed that the reading

process comprises no 1eafﬁing7; -Must-it also be assumed

that the 'learning process' that the focal attentionvhypo-

thesis.refers-tb.('hobking u@:rgsponses~to graphemes')

is all that learning.to read-and the process of reading dev-

elopment:is about? ! «i-, . [, ¥y . 0. v

.The{simblé ansﬁgr to all this is that it is irrelevant to

try to test’ the-one hypothesis égéingt the other.' The

féocal attention ;hyﬁbthesis_re}ers'to aLsLb—SRill aspéct

of reading :acquisi‘t;'.Bnl.L The ‘contextual hypothesis refers
‘to reading aé'if*hB?mglly;océufs:andnihér;foré“to the complex
of skill inte;actian and strafeéy that goes into the process
of reading dévéiophenk: What'ii trhéﬂis:thapf if “the

focél attehtion'hybothgsi; is Vaiiﬁ,fthen the ?ontextual

hypothesis must be able to accommodate it.

The secohd study'tb“siebificglly fnvoké”ﬁhe.éontex;ual
hypothesis is that of Denberg (i§76;57). " Where this study
differs from Singer‘EfLél's (1973:74) ;tuﬁ§!is'iﬁ its
testing of Egiﬁ hypotheses = notioﬁe*aééiBStlthe other.

The test of the focal attention ﬁypsﬁhésié &iffefs.from
the"classicalf'ﬁaradiém on the cr;cial condition of oral
feedback. In Denﬂér%‘é'p;QCEHurex'"veigél feedback was
limited to words‘ofjéﬁcéﬁrageméht"!(ﬁfi865roﬁkboth-the

acquisition trial and the, words-only, test trial.

- -
R

-
s 3

48 children from éﬁe Ei;sflgrade partic;péted iﬁ.the.étudy,
all of whom.ééﬁla.uﬁ&eréaa;d:zhe m;éni;é 6f the test-words
. but could not 3§£éuali; idenéify'lthemf ..féur trea;ment
cgyditions;ekistedé .i);&6rpicturgd(é'sg;;ence'with no

L . . . s
ot -
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 ;Even uhdervthe picture treatment, the greater numbef of succ-
éssful-'ideﬁtificatidné facilitated a relatively grgéter
ACquisitionyﬁf graphemic ipforma;ion thé@;under the no-picture
treétment wﬁere fewer words wefe correctly identified and
therefore relativeiy less graphemic information wasAacquired.
In other words, the presence of pictures as additional
contextual information facilitates accurate word identification
but does not exclude attention to graphemic information,

This contrasts with the situation where there is no picture
information and fewer words are accura;ely identified.

The focal attention hypothesis predicts that, in the latter
situation, attention to graphemic cues is not distracted

so that, even where fewer words are correctly identified

during acquisition, they will nevertheless be better identified

during test trials. This was not demonstrated in these
results. The only factor that can account for the difference

between these and previous results is that no oral feedback
was given at all, It appears to be the differential
oral feedback, therefore, and not the distracting effects

of pictures that has generated previous results,

Finally, through the analysis of errors in context, it

was found that the presence of pictures (full or partial)
increased the contextual appfopr}ateness of responses as well_
as the degree of 'integrated graphemic and contextual
information' (p.186). This has avdirect bearing on fhe
evaluation of strateg}es of information usage that constitutes
one of the aims of the present study. In so far as the
present scales and criteria for measuring acceptability are

more developed (Denberg used Biemiller's (1970) discrete
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criteria), it will be interesting to see whether Denberg's

f£indings are confirmed under more rigorous analysis.

The'resulﬁs of Denberg's study, therefore, not only cast
further doubt on the validity of the focal attention hypo-
_thésis‘per se: they also, and independently, provide

direct and convincing evidence of the validity of the
contextual hypothesis, As evidence under the contextual
hypothesis their only limitations are the nature of the task:
(reading a sentence with an illustration is rélatively less
representative of a normal feading task than reading a

full passage with illustrations); and the dependent variables
(1ackvof comprehension as a variable, and the relatively
siﬁple measures of error acceptability). These are not
criticisms of Denberg's study which, with a remarkably
effective design, aimed to test both the focal attention
hypothesis and the contextual hypothesis, They refer
to the criteria that are necessary for a full and exclusive

~test of the contextual hypothesis.

The third study that has focussed specifically on the con-
textual hypothesis, attempted to meet these criteria
(Donald, 1979a; experiment I, Chapter VI). Since this

is a direct precursor of the major experiment to be reported
in this thesis, it 1is importanf to set out its aims,
methodology and results in some detail, This will be
undertakén in Ebe next chapter. At this point in the
research review it is sufficiénf to indicate, briefly,

that the paradigm was intentionally different»to the

focal attention one (see chapter I for the reasoning behind
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thisl} ' that the task involved the reading of a continugus
passage with and without illustratiqn; that the dependenf
variabies includéd measures of éontextual word }dentification-
.. accuracy, strategies and comprehension, and that, for

average, second-year readers, the results were significantly
in favour ofvthe‘facilitative'effects of illustrations. |
ﬁithiﬁ its limitations, therefore, fhe study pfovided

further, direct support for the contextual hypothesis,

As.stated-in‘thevintroduction there are a number of studies
"that have been concerned, basically, with the effects of
illustrations on_reading comprehension. .Altﬁough these
studies have not been specifically concerned with the
contextual hypothésis,_and although the effects have beén
generally limited to meagufes of comprehension, the task,
within treatment variations, has consisted of reading
continuous text with and without illustratioﬁs;' To this:
'éxtent, studies in this area can Be'adduced as, at leasf,
indifégt'evidencé of the validity of‘the ‘contextual h?pothesis.
In Samuel's (1970) review of the effects bf illustrationg
'o; réadihg, he conéludes, intér~a1ié, ghati | |

"There was almost unanimous agreement that
pictures, when used as adjuncts to the printed

. text, do not facilitate comprehemnsion" (p.405).

“In the light of both the interpretation that Sémuels
puts on some of the studies quoted as evidencé;:as well as
evidence from other studies (not quoted or of more recent

origin), it would appear that this general conclusion requires
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considerable qualification. Three major facto?s appéa;

to be relevant in 4ualifying the effects of illustrations

on reading comprehension: i) the first is peculiar to
comprehension itself and concerns the nature of comprehension
(see chapter IV) and the criteria by which comprehension

is evaluated; ii) the second factor concerns thé relatiop—
ship of illustration to text (see éhapter 1) or how particular
sorts of illustration affect'the comprehension of particular
sorts of texty; iii) the third factor conéerns the level

of reading developmént underconsideratién (see chapéer 1)

and the reiative effects of:illustration on comprehension

at such different levels.

i) First, on the nature of comprehension criteria:
Miller (1938) constructed a coﬁposite test where "children:
were required to choose, from a group of words, a word
spoken by.the teacher; .to select a ph;ase from two phrases
when one phrase was spoken by the‘teacherg to cross out
an extraneous word from a group of three words; to
compléte sentences after reading a paragraph; .and to put_l
in proper sequence the haépenings recorded in a paragraph
to be fead" (Miller; 1938, p.678). All the test materiél
was re-constructed from material in a basai reader, the
reading of which, with and without pictures, had constituted
the experimental treétments. The results demonstrated
no significant difference between thé picture and no pictureb
treatments. Whether such a composite score can be taken
as ;comprehension' at all is-doubtful. The majority of
the‘criferia (thrée out of fhe five) refiect word or phrase

recognition more than comprehension and none of the criteria
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‘reflect comprehensionof the text itself: only of mgte;ial based on
_theAtext. Vernon (1953) foﬁnd th at élthough there was no
overall significant différence in points remembered with
and without illustration, "it did appear that certain
‘major points in the text directly illustrated by pictures
were femembered bettér than those same points unillustrated
by pictures" p < .01 (p.182). Vernon coﬂcluded thét
illustrations may facilitate the retention of factual
informétion but do not appear to have any effect on the
comprehension or retention of relational information.

Both of these studies are mentioned as specific evidence

in support of Sémuels' (1970) general conclusiog. Whether

they can be taken as such is, however, questionable.

Magne and Parknas (1963), focussing on the interaction

of verbally and pictorially presented information with
tested information found that "a higher degree of retention
was recorded when>tests adequate to the mode of presentation
were used than when the tests differed from the_informaﬁibn
type" (p.270). Dwyer (1970) also concluded, after a
variety of experiments involving different visual aids
combined with textual material, that "the effectiveness

of a particular visual aid in facilitating student achieve-
ment of a specific objebtive depends on the type of information
needed by the student to achieve that objective" (p.247).
Although both of these statements appear self-evident

they underline the point that illustrations may facilitate
the comprehension of certain types of information more

thén other types. Clearly, therefore, some reservation

is called forin concluding that illustrations have no



effect on reading comprehension: it depends essentially

on whatAis being comprehended,

ii) Second, on the relationship of_illﬁstratioh to
textﬁ"Vernon; in her 1954 study, structured several ill-
ustration-text variations and noted that in ohe situation
whére illustrations were ordered in a logical sequénce and _
were closelyvréle;ant to the text, the amount recalled
was éonsistently, although not significantly, more than in
two other situations where illustrations were more‘randomly
orderéd or of less obvious relevance to the text.

Ketcham and Heath (1962), in an oral compreheﬁsion égsk,
re-inforce the relevénce question in their finding.that
retention'df factual information was singificantly greater
for sound + pictureé-conditioh than a souﬁd qnly conditioﬂ,
and that sound 4 irrelevanﬁ:pictures was significantly

worse thah for either of these. On the sequence questidn,
Bransford and Johnson (1972), again on ;n oral comprehensibn
task, demonstrated that providing an illustration before
subjects heard a complex passage was significantly more
efféctive on a measure of recall than providing the illus—
tration .after the subject had heard the passage or than
providing no illustration at all.. Perhapé the most
convincing findings with specific regard to reading com—
prehension have been those of Peeck (1974). vHe éystem—v
atically varied the'iﬁformational relétionship between
illustrations and text. It was found that., on thfeé, spaced
multiple-choice reténtion tests, the picture condition

produced significantly higher scores than the no-picture ..
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condition for specifically and congruously illustrated
text content. This was particularly evident over the
longer retention periods, Even for text content that was

not specifically i1llustrated there was a consistent although

non-significant trend in favour of the picture condition,

For informétion in the text that had been non—congruously
illustrated, however,\subjects in the anpicture condition
were, at least on short-term retention, significantly superior
to subjects who had been presented with the conflicfipg

verbal and pictorial information, This finding emphasises,
in particular, how crucial the_faétor qf informational

congruity between text and illustration is.

Another interesting aspeét to Peeck's findings is the trend

in favour of the picture condition for retention of non-
illustrated informétion. This, it will be recalled, was

"also found by Denberg (1976—77)‘on accuracy of word identifi-
cation where words that had 325 been specifically illustrated
were identified with greater accuracy under the partial-picture
condition than under the no-picture condition. In two
studies, Rusted and Coltheart (1979a; b) confirmed this

finding for reading comprehension. = They found that

simple illustrations presented together wi;h a short descriptive
passage about an unusual plant or creature (including
living/eating habits some of which were illustrated and some
not) Significantly facilitated not only the recall of
illustratéd features but also the recall of non-illustrated

featuresJJ,

| ’ . :
. In-the 1979a study, it was only for good readers that

non-illustrated features were significantly better
recalled under the illustration condition.
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This.evidehce uould‘seem fo indicaté'that for bqth word
identification ana 1iﬁera1 recall, the relevance an
illustration has to the textual content is not necessarily
limited to directly illustrated features: an illustration
would appeaf to be pro?iding a semantic framework within
‘which the processing and retention of fhe general semantic
coﬁtent is enhanced. This interpretétion is consistent
with another of Bransford and Johnson's (1972) findings.
They not only presented appropriate illustrations before
and after the text presentation but fhey also presented;
before the text, an illustration that contained all the
elements of the appropriate illustration but in an in-
appropriate reiationship to one another. The recall
under this condition was significantly different to

that under the appropriate illustration condition and

not significantly different to the no-illustration condition.
In other words, the relevance of the illustration appeared
to be not in its reference to specific elements referred

to in the text but to the relationship of elements one to

another and to the general seﬁantic content of the tekt.
Guttman, Levin and Pressley (1977) in another oral com-
érehension task found, over a series of exﬁeriments,
that‘partial illustrations (containing ail relational features
but naturalistically 'blocking out' a crucial element) were

as effective in facilitating answers to literal, cued récall
.queétions as were fuli illustrations at the third grade

level but not at a kindergaften level. Moreover, 'dynamic'
partial pictures (omitting a crucial ele@ent but strongly

suggesting the activity expressed in the text) were found '
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to be significantly more effective on answers to propositional
"queStioﬁs than-'static'.paftial pictureslf These fiﬁ&ings
suggest that'the rélevaﬁce of an.illﬁstration to its text

is not only dependent on fhe relational qualities in the
illustration but, in particular, it is dependent on the

'dynamic' (action related) qualities of the illustration,

Fihally, Ruch and Levin (l977),von a similar task with
third grade children, were able to show that informatioh
in an illustration does not facilitate comprehension
only in the sense that it affords oppo;tunity for rehearsal.
THey compared a parti;l picture condition Qith a fepetition
coﬁdition“(when children heard the story twice) and a
coqtrol condition (no-picture; no-repetition). On the
aﬂility fo answer paraphrase questions, the'partial ﬁictﬁre

: - . .
condition was significantly superior to the repetition and
control conditions. Takeh all together, these results
suggest that a facilitative relationéhip between-illustration
and text certainly may e#ist and that how this is struatured
~appears to be crucial. It seems likely, provided an
illustration is congruous, felevant (partiéuléfly in its
. dynamic qu5lities) and:sequentially rélaged to the content
of the text, that it can providé é semantic framework
which goes béyoﬁd cueing or rehearsal of partibularv - ~

illustrated features of the text: it can provide a basis

Again'this'is;consistent with Denberg's (1976-77) findings
on partial pictures (where the relation between actor

and object nouns was suggested even when one had been
excluded) for word identification accuracy.



140

for the éemantié.préceséing and retention of the_geng;él
_semantic conteﬁt’of,the tekt." Altﬁoﬁgh sé?érai of |

the studies quotéd refer to thé'task of oral compréhension,
the cohsistency in thebfiﬁdings_across oral and reading com-
prehension suggest that the COmprehéﬁsion procésses involved
are similar enough to justify at ieast a tentative, coﬁmon
inferpretation;= Certainly, Samuéls'(l§70) conclusion,
glthough it may be true ‘in ﬁarticula} instances, can no
lpnger be held as'generally valid. As Guttman et al (1977)'

concludey

‘"... there is no longer a need to continue
accumulating evidence against those who

are skeptical of the positive effects of
‘illustrations on children's prose learning
performance (e.g. Samuel's, 1970). Enough

has accumulated without having to belabour

the issue.. What is sorely needed, however, = . “&

is an assessment of the nature and extent of

picture benefits ..."

(p. 480. Their emﬁhé#ig)

iii)' Third, on the relative effects. of illustrations
on reading comprehénsion at.different leﬁels of reading
deﬁelopment, Guttman et al (1977) found eyidence ét the
kindergarten level that complete pic;ures significantly
facilitated answers to cued recall questions following
aﬁ.ofal presentation. This was alsq'true of secénd and
third_grade children but there was a progressive improve-
ment in the facilitating effect of the partial—picture.té
the point, in third grade, where partial and cémplete picture

conditions were not significantly different. In the Ruch
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and.Lévin (1977) study, partial pictures were aléo fqund,
at_thevthird‘grade level; to be significantly more facili-
tative than repetitions and no-picture. This indiéated
that there might be a shift from illustrations having a
more>direct semantic reference function in kindérgarten
cﬁildfen to providing a more integrative semantic framework
by thifd grade. This was somewhat modified by the

relative effectiveness of dynamic partial-pictures as
compared to static paftial—piqfures as»found withffirstvgfédef
children in a subsequent expefiment (Guttmaﬁ et*al, 1972);?}
These results, howéver, do refer:to oral cpmpreheﬁsioh and
need to be warily iﬁterpretea in terms of reading compre-
hension, particularly at these very early stages of

readiﬁg development, It is clear that more information

is required on the effects of illustrations on reading

comprehension, specifically, at these stages.

At the fourth grade 1evé1 of reading development, Peeck
(1974),vas mentioned, démonstrated the facilitative effects
of congruous illustrations on prose fetention. Rusted
and Colthéart, in both their studies (1979a; b) menﬁioned
earlier, alsovdemonstrated the facilitative effects of
illustrations on recall at the 9 year old ievel. Rasco,
Tennyson and Boutwell (1975) presented fourth and fifth
~grade chil&ren with a lengthy passage about mathematical
concepts. The children had to read the text under &
conditions, two of which involved the provision of ilius-
trations depicting important points iﬁ the passage. in
both illustraton conditioné (illustrations on their own;'

illustrations plus instruction to use mental images)
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retention of text content was‘significantly superigr.téitﬁg
.controi;condition (né illustration and ndfimagé instructioﬁ)i.
However, in the-third condition (npiillustration but 
instruction to use méntal images) :etentioh wa$ alsd superior
to the control. ‘ThisAcouId indiﬁ#te aﬁ element of re=
duﬁdancy:in the value of overt illustrations at this

stage of reading development.

This finding, as a developmental trend, is confirmed in
'another.study (Kulhavy and Swenson, 1975). Fifth and siith
gréde children read a 20 paragraph text under én induced. |
imagery condition (instruction to image the material)Aand

a control condition. Although there was only a non;sig—
'nifiéant trend in favéﬁr of imagery on an immediate cued
recall.post-feét, the difEerence emerged as significant on

delayed recall a week later,

Rowher and Matz (1975), on orally presented material,
proQided either appfopriateillustrations or a printed

version of the'ﬁextvto fourth grade children as additional.
information. Yes/no answers to assertibns about‘the text
.were facilitated significantly more by illustrations than by
tﬁe printed text, but black, low status éﬁildren gave as many
cor?ect'answers under the illustrated éondition as’whité,rhfgh
status children gave under the printed text condition with the
difference in perfbrmance of the two groups under the text
condition being'greatly reduced under the illustration con-
dition. This suggests that the iliustration effect may Bé'
more effective for at least certain typéé of poor readers

than for good readers at this level of reading development.
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The results at this level are also qualified in an un-
published disseftation by Haring (1978) who found that
illustrations at 4th and 6th grade levellfacilitate recall
»bf 'important' detail but not of 'unimportant' detail.
Bianco (i980), in another unpubliéhed dissertation found
that illustrations in fourth grade Basal readers had no
significant effect on reading‘coﬁpfehensioﬂ. Téken in
conjunction with Vernon's (1953; 1954) finﬂings on 12 and 
17 year 0old children, it would appear that the effects of
illustrations on coméfehenéion of basic"reading material

_ begin to diminish or become more uncertain from the fburth‘
or fifth grade upward. This 1is obviousiy only é tentgtive
assertion and must be qualified by thé nature of the task;
Dwyer's (1970) findings on éollege students indicafé:
that.under specific task requirements (mainly of cerfain.
types of technical reading) illustrations may be beneficial,
Bransford and Johnson's (1972) results also éhdw that‘where.
the reading required is obscure, illustrations may provide
‘va contéxtual frémewbrk for comprehension at late high

échpol level, Howéver, the tentatively identified diff-
‘erences in the role that.an illustration might play iﬁ'
réading éomprehension from the initial stages througH to
-adult fiuent.reading ére intuitively suggéstive and warrant
furfher, more controlled investigation, Whethe?‘conclusions
about the effects of illustrations can be drawn,_generélly,. 
for all developmeﬁtal leﬁels is more certainly brought into

question.

Taken over all, there is some evidence that illustrations

- may facilitate aspects of reading comprehension for readers



in the first four or five years of reading develqpmght{
That, with development, illustration may provide a semantic
framework that facilitates the proéessing of the general
semantic content of the text, as opposed to specific
illustrated features, also appears likely. Interpretation
of thesé findings within the theoretical framework of the
contextual hypothesis therefore, 1endsvsome support to the

validity.of the hypothesis.

Follpwing these findings on comprehension and the resﬁlts
.of the few studies that have focussed specifically on the
-conﬁextual hypothésis,iit appears that the hypothesis has
ﬁore thén a small measure Qf_suppoft.' Nevertheless, it

is also clear that a more extensive and specific testing

of the hypothesis (meeting éli the assumptions and

testing its relévance at various levels of reading developf
ment and competence) is required if valid interpretati§ns‘
are to be made. .‘This is the purpose ofthe main experiment

to be reported in this thesis.

Befqre.ﬁhis is undertaken, brief mention néeds to be made
of research and theoretical evidence that dqes not relate
specifically td reading development but that has relevance
within the theoretical framework of cognitive pfocessing

that is being developed.

3. Semantic Access : Word and Image Interaction

Since this area is only of indirect relevance, the evidence
will be dealt with mainly in terms of general conclusions

as opposed to the results of particular research studies.
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Research and theory - within the area is extensive (Paivio,

1969; 1971; Kosslyn, Hdlyoak and Huffman, 1976; Pressley,

1977) and it would be both irrelevant and impractical to

attempt to be exhaustive.

'.Within thié context, two experimental effects tﬁat have
éaéh_genefated'consideréble reséarch are considéréd'to be
of relatively most direct relevance. ‘The first is the
vetrbal/pictorial elaboration effect, and the second is

the semantic priming effect.

The first of these :ffects has been studied mainly fhrough'

the paired-associate paradigm. Within this paradigﬁ
the task involves presenting the subject with a list of
'pairs, tisually pairs of words,vpairs of pictures, mixed
word-picture pairs, etc. vThere are two parts to each
pair, thevstiﬁulus and response terms and the tésk is to

learn the appropriate response to the given stimulus.

Where the elaboration effect is concerned, there;are two
basic possibilities; the pair can be elaborated in whigh
case the stimulus and respoﬁse terms are ‘interacted in
ome form; or the pair can be}unelaborated in which case

the stimulus and response terms are presented as separate

items. The main issues in the research have been whether

pic;ure pairs or word pairg, in eithe£ eléborated'or
unelabofated form, are learned more easily. Within this
there has been concern to establish whether there is a
developmeﬁtal effect and pérhaps, most basically, whether

the cognitive processes involved in imagery processing

are of the same or different order to the processes involved

in verbal processing (Kosélyn and Pomerantz, 1977).

145
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In the present context, the conclusion that has most.
relevance is the following, as expressed by Pressley (1977)

after his review of the evidence:

"In children's learning it seems to matter
- little whether an elaboration is presented
pictorially, verbally or both visually and
verbally. One thing is certain: if there
is any difference between the potency of pic-
torial and verbal elaborations, the difference
'is miniscule compared with the\effect of

any elaboration overnone" (p.590).

One exélanation of wﬁy this should be so comes from Kowher
(1973).who maintains that an elaboration is effective.
~because it'provides a common referent for both the stimulus
and response terms., In other words, meaning is more
than'the’particular form in which it.is presented (words,
pictgfeé,_etc.)f_ the generation of meaning between the
xpairg; in the nature of their interaction, is what makes
elaborated learning more effective,than unelaborated
;learﬁing. ‘.Althqugh the relationship of illustrations to
.cﬁngiﬁuous té#t cannot be_equatgd with this, there are some’
similaritieé that might allow some conjectufe about common
‘proceésiﬁg.' Although illustrations and text afe presented
éepafately;rtheré is; particﬁlarly:whgn iilustrations are
'pfesente&'éequentially witﬁin the text, a degree of
{impligif-;éiaboration' in~fhat illustrations and text
vbgcpﬁé cu@ulatively méré-related withiﬁ é common semantic
. fraﬁngrk;  In'sorfér és this may bévfeg?rded as a form
 pf"é1aboratioﬁ';fitvcouId be argued that the cumuiatiﬁely

- constrained semantic relationship between the components
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WOuld‘be likely to. facilitate access to, and therefore
'léarning of, apbropriate textual responses. Although

this édnjécture interprets theitéchnical ﬁeanihg of
‘elaboration' with considerabie'freedﬁm; it is possible
fhat tﬁe process of extracting meaning, or of establishing
a common semantic framework, between.thé components is

more constrained - i.e.,‘more 'elaborated' in effect -
than, for instance, in a picture-word.task:where the common

"semantic referent is far less constrained (see chapter 1).

The second effect has been studied ﬁainly through

lexical decision tasks where a subjeét must décide, as
'éﬁickly as'possible,~whethef a given 1ettgr string is a
‘coﬁmon'English word or not. The semantic priming efféct
has been‘Qerified where subjects have been showq to
idéntify a wor& more quickly when itsvimmediate predecessor
is ‘a Semahtically related word rather than'an unrelated
:wordl(e,g., 'leaf' preceded by "tree' rather than, say, '
'road'). .Effectivély, two models have evolved as attempts
ﬁo exéiain*the effect. :The first is the 'spreading
excitation' model which maintains. that when a word ééti-
vates its'logogén; the excitation spreads to semanticélly
related 1§gogens,that, in their turn; aré more readily
‘activated as the result of the original excitation. The
second is the 'locatioﬁ shifting'model which is based

on the conception of a limited attention capacity mechanism

that requires to be shifted for each stimulus to the app—

- .

ropriate logogen. Where logogens are seﬁﬁﬁtically relatéd,

the shift is held to be less radical and thereforej@picker
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‘(NeEIy,-1976); ‘A model which ‘accommodates both conceptions
as operating in conjunction with each other has also been

developed (Posner and Snyder, 1975).

Within this framework, Sperber, McCauley, Ragain and Weil
(1979) tested the effects of bictures as stimuli in the
semantic priming task, They constructed prime énd target
fairs that were both picturés, Bofh words or mixed. of
particuiar interést was their finding that significant
semantic'briming effects occurred with bothlmixed as well
! .
.'as'unmixed pairs. This supported the assumption that

pictures and words access semantic information from a

common semantic store.

Aéain, the relétionéhip of illusfration to continuous

te#t cannot ﬁe equated with the pictﬁre-word relafionship
in which this semantic priming effect was found.  However,
.it can be direcfly equated with the acquisition'task in

the focal attention paradigm; Under these conditions the
semantic primingbeffect may partly account for the easier
and more accurate .access fo the targef word that has
coﬁsistently béen found under the picture condition on.
acquisition trials. .As has been pointed out, howéverA
(chapfer 1), the degree of semantic consfraint between

a picture and an isolated word is far less than where a
pigtu;e is related to continuous text. In the latter
situation the cumulative semantic constraints in the

text itself must constfain the semantic alternatives in the

illustration. These, in turn, must constrain access to

the semantic alternatives in the text—-to-be-read. In



149

othef’words it is quite reasonable to expect a strong .
semantic priming effect in the illustration-continuous

text relationship. As with the elaboratioﬁ effect -

and the two are at least conceptually related - a situation
where a series of illustrations are cumulatively and
sequentially related to the text would appear to be optimal

for the semantic priming effect.

Since the conception of attention as a limited.capacity
sySﬁem is cémmon to the theory behindthe focal attention
'hypothesis as well as fhe semantic priming effect, it is
perhaps relevant to consider how it might be accommodated
within the coﬁtextual hypothesis. If illustrations are
- seen as pfimeé,vand not necessarily as specific cues com-
peting for‘aﬁtention to orthographic cuesl, then, on the

'"location shifting' model, illustrations may be seen as

facilitating the deployment of atten;ion to the target
logogen.and; in the process, requiring less use of limited
_attention resources on the accumulation'of ofthpgraphic'
- aéoustic - sémantic equivalenceé as the alternative
means of accesévto the térget word, »This would result

in a far_ﬁore effiéient use of limited attention and could
result in moré attention being given to identification of
the message and to'coﬁbrehension of the text, This 1is

precisely what is predicted under the contextual hypothesis.

The evidence, quoted above, that illustrations facilitate
" both identification (Denberg, 1976-77) and recall (Peeck,
1974; Rusted and Coltheart, 1979a; b) of words not
specifically illustrated supports this assumption.
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4.  Theoretical Derivations

Apart from the central_théoretic#l issues already

raised in the research review, there afe several éther
theoretical points of view derive& from research into
the procgssing of verbal and imagery information that,
although not épecifically related'to the development of
réading, h#vé-rélevance in possibly explainiﬁg an illus-

tr&tion effect in reading. These will, briefly, be developed.

Differential effects for imagery and verbal information

" have been theoreticélly accommodated by Paivio (1969; 1971)
in the so-calied dual-coding hypothesis., Basically
Paivio‘diSCinguishes between the sorts of cognitive
processing chét afe poésible within the two systems.
Ihe‘imagery éystem, hg maintains, is essentially a parallel
processing system functioning in a spatial dimension,

This limits its organizational,llogical properties but
énhances its associational préperties ~ i,e,, the speed

and directness with which imagery 5ssociations may be
linked and elaborated in parallel. The wverbal system, on
the other hand; is essentially a sequential processing
system and may function in an abstract dimension. This
‘enhances its organi;ational properties,giving it the
‘capacity to order, categorize and lpgically-relate assoc-
iations while if also limits the freedom and speed with
thch it can operate. These distinctions are not

absolute, as Paivio emphasises:
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"Theyvmustbe assumed to interact cont1nua11y

in any but the 31mp1est of tasks

However, '

".. one important hypothesis concerning the
interaction of the processes is that images are
particularly effective in promoting rapid
assoc1at10ns while verbal processes g1ve them

d1rect10n (Paivio, 1971, p.38).

"Reading is certainly not 'the simplest of tasks' and to
that extent the relatioﬁship between illustrations and
readihg may be seen as just such a cemplex interaction
between images and language; including language as aroused
by images (illustrations) and images as aroused by language
(text)._ The interaction is necessarily complex, but
~given the essential properties of the imagery system

it is likely that illustrations will give rise to a loosely
struetured, but associationally rich, informational structure,
Beeause of the parallel properties of the imagery system
this coule be derived from a rapid and brief focus of
attentionl. "Given the essential properties of the verbal
system, on the other hand, it is likely that the imagery
information will be progressively interacted with, and

given direction within, the cumulative message of the teXt

This was borne out in observations of subjects reading
‘the illustrated version 1n the. experlments to be- reported
Very seldom did subjects 'ponder' the illustrations.

More commonly an initial, .brief glance at the illustration
with, occasionally, a return glance during the course

of readlno the relevant passage was all that was
observably manifested.
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' as it-is read; The nett result would be a loosely
etructured contextual framework initially provided.by the
‘illuetration‘that would become semantically more specific as
logical integretion with the text prpgresees. 'Once again,

a seriee of sequentially related iliustrations would cumu-

. latively reach aihigher level of initial, semantic specificity.

Whether such an interaction of the information systems
would be facilitative would depecc on the three‘factors
identified in chapterllz the level of reading development
(the‘degree to which imposed imagery as.opposedvto self-~
generated imagery is relevant to the reader's information
needs); the'level.of reading competence (the degree tc which
strategies for integration of information ere characteristic
within the reader's processing); and the relationship of
~illustration to text (the degree to which information 'is
congruous and reievant to,the‘content of the text). The
last of these'fectOrs has already been discussed. The former
_two factors, as independent variables in the effects of

illustrations on reading, will be developed in chapter VII.

Mention should also be made of an alternative thedretical
interpretation.that relates particularly to the observed
differential in the recall pocential for 'imaged' infor-

" mation as opposed:to verbal rehearsal. = According to
Kosslyn (Kosslyn'et al, 1976; Kosslyc and Pomerentz, 1977)
'the.differentiai can be accounted for in a eemantic
elaboration hypothesis, ‘ According to this, the active
_generacion of'imeges requires_a_greater degree of semantic
proceesing, with resultant semantic elaboration, than

.

mere verbal rehearsal. This, in turn, creates a more durable

— more deeply processed - memory Structure
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that is.mdre aQailable'f&f retrieval (Craik dnd Lockhart,
1972) . This interpretétion may account for findings such
as those of Peeck (1974) and‘Rusted and Cblthéart (1979b)
fhat the difference between illustrated and unillustrated
reading is greatest on delayed as opposed to immediate
reca11.‘v Although the image is not strictly being"géner-
ated' under these circumstances, it has already been argued
that a degree of elaboration is inevitable in the inter-
action of illuétration and text. To this extent the
resultant, common, semantic information has been more than
reheérsed: it has been actively integrated into a

meaning - and possibly 'imaged' - framework.

Finally, a theoretical concept as developed by Neisser
~(1967) is pérticﬁlarly relevant in considering the process
of reading and the possible role of iilustrations withiﬁ

this process. Based on an extensive body of research,

his theory of analysis~by-synthesis develops the functional
concept of 'focal attention', Analysis-by—syﬁthesis is
essentially a constructivist theory of berceptién in which
the perceiver selects, from the informaéion in the signal
itself and in the contextual constraints in which it is
embedded, certain minimal information'oﬁvwhich basis he
constructs (synthesises) a message that, in turn, is tested
for authenticity against the original signal and its
constraints., Neisser maintains that it is the mechanism

of focal attention itself that directs what will be selected,
what constructed and what tested. In its turn, focal
attention is determined by the individual'é{'set';, his

expectancy, based on the total contextual build-up
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aﬁd éxPérience'df the perceiver as active at.that moment..
Since‘the process of reading can'be viewed as a complex
-éase'of'anélysis—by—synthesis (ghapter II; Smith, 1971;
Goodman, 1967), the role of focal attention - and the
reéder'é set or expectancy that direéts this - are of
central impoftaﬁce in determining its efficacy. Illustrations,
as legitimate contextual information, can therefore be
expécted to exert an influence on thg individual reader's
set, Whether ;his set will be facilitatory in directing
the reader's focal attention is, again, likely to depénd
on the readef'é level of development and the relevance

of illustrations as information within his need for
contextual'information; the reader;s level of competence
and his ability to modify his set in terms of cumulative
sémantic information;- and the relevance of the particular
illustration ‘as contextuél information in that particular

text.

Of further interest in this context, Gibson and
~Levin (1975) in discussing comprehension, refer to the

concept of 'foregrounding';

"Certain concepts are at the moment in the

mind of the reader, in 'sharp focus', which

puts the new information in a semantic frame- _
work that permits comprehension. ... Foregrounding
'is not the same thing as fitting new information
into a whole system of knoﬁledge, but it is a
necessary‘and more,immediate‘preparation fof

comprehension ..." (p.394)§

'This concept is, in all essential respects, parallel to
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the concept of ‘set'; and both constitute a semantic

expectancy that may be influenced by illustrations and
may exert considerable influence on the ensuing process

of message identification and comprehension.
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" 'CHAPTER @ VI

" 'EXPERIMENT T : The Effects of Illustrations

" 'on 'the Oral Reading Accuracy, Strategies

"‘and Comprehension of Second-Year Average

Readers : A Test of the Contextual 'Hy'p'ot‘h'e's iSl

vAs was pointed out in the previous chapter, although there is
' some support for the contextual hypothesis} there was (previous
tonnald, 1979a, which is reported here) no study thatAhad
attémpted fo test the hypothesis in strict adhérence to

its aésumptions; More specifically there was a need to
test thé hypothesis on the reading of relevantly illustrated,
:cohtipuous text passages (i.e. more than short sentences)
aﬁd'fﬁf the efficaty'qf, at least, word identification
‘5écp;écy;'strétégies éf information use and comprehenéion
‘ t§ be ésséssed‘in‘this context., The first experiment'was
A'nndéftakén; therefore,lin a specific attempt to meet these
’féquirementé. Concern was with average ;eaders at an early
sgage‘of re#ding development where illust;ation is traditionally
:régarded‘és'impbrtant (Gurney, 1976). ' The study fpcussed
"thefefore,,on>ave;age,fsecond-yéaf (7 year old) readers
“whb_were reduifed to reéd coﬁtinﬁous text passages with

and without illustration. =~ Within this the dependent variables

1 This research constituted the basis of a thesis submitted

"in partial fulfillment of the requirements for the degree
" of ‘Master of Education in the Faculty of Education,
University of Exeter (Donald, 1978). It is reported in
this context in so far as it has indispensible relevance
to the follow-up experimental study that constitutes the
major focus of this thesis. .



157

were§Q i) Wofd identification accuracy (the proportion.of

| words correctly read in confext)

ii) Semahtic'acceptability of errors (the degree to
'thch errors were acceptable within the semantic
~framework of the téxt)

iii) Syntactic acceptability of errors:(the degrée
to which errors were acceptabie within:the syntactic
struqture'of the text)

iv) Orthographic acceptability.of errors (the degree
to which errors were accepfable within the ortho-
graphic structure of their stimulus equivalents
in the text)ﬂ

v) Self—cofrection (the proportion of errors spon-
téneously'self—corrected).

vi).Literal idea recall (the ﬁroportion of ideas, as
stated in the text, that were freely recalled
be the reader)

vii) Inferential comprehension (the degree to which
‘the reader could make appropriate, cued inferences
beyond the informatioﬁ explicitly stated in the

‘ﬁext).
1. Method

i) Design: Owing to the variety of dependent vari-
ables under consideration as.well as the ﬁature of
the independgnt variable, a repeated measures design was
selected as tﬁé ﬁost appropriate and powerful for testing

the illustration effect. This involved two randomly
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seléctéd_groups each'feading two,matched but'différent
stories, A and ﬁ; the first group reéding story A with
illus;ration and stqry'B without; the second group reading
story B with illustration and story A without. The results
for éach dependént variable were tested on a two-factor
ahalysis of variance with repeated measures., The within
subjects main effect, over illustration, no illustration

was of principal iﬁtere;t. The between subjects main
effect over the'two randomly selected groups w;s an arte-
fact of the désign. Nevertheless, the interaction, in so
far as it might réfle;t variance specific to the relation-
ship of a particular story and its illustration was of equal

relevance to interpretation.

i1) Sample: A sample of 20 children was randomly
selected from an urban population of average, second-year
:readers, ranging in age from 6,10 to 7,4 years across
three schoo1s in Exeter.  Average was defined, in the
first placé, on the rough criterion of falling within the
.middle SOZ‘of'reading achievement for that year group.
Since variations between schools could be expected on
this cfiterion, a further screen in which only those
scoring;von accuracy, within one sténdérd deviation of
the mean for the whéle pre-selected group on a paréllel
form of the stories.to be read were included. The sample

of 20 was then raﬁdomly divided into the two design groups.

iii) * Materials: The materials consisted of two

stories and two illustrations mounted on white card,

.
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24 X 15 cﬁ\(Appendix,Zl..‘ The stories were structurally
matched in so far as each Qas 66 words 16né§ ‘the,;ontqﬁt
of each consisﬁed of an every-day narrative account;

the feadability index (Spache; 1953) for each was 1,9;
simple, active syntactic structure alone was used in each;
and one sentence per line, plus uniform print-size, etc.,
was used in each. The illustrations,were clear line drawings
’in pen and ink and each illustration was required, in
terms of felevance, to depict the centrél.event in the
.story, as well as to represent the central agents and
phySIcal:setting of the story. Relevance was also con-
étrained in the ratio of length of text to illustrations

which, in each case, was 66:1.

iv). Procedure

The order of presentatioh, story A first or story B, was
randomiy determined for each child. Tape recordings of
oral reading and ‘comprehension responses were made and
subsequently transcribed for scoring and analysis. Scoring

0of the seven dependent variables was as follows].

Word Identification Accuracy. ‘Each misinterpretation of

the text, at the whole word level, cpnﬁentionally excluding

Full details of the scoring system for this experiment

are not included as, althbugh there are minor differences,
'the system was essentially the same as that used.in
experiment II. Since the latter constitutes the major
study in the thesis, and since the scoring system for 5
that experiment is reported in full detail in chapter IX
‘the principle criteria only are reported here.

14
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8elf-corrected responses and repetitions, was counted as
one error. The remaining correct responses constituted

the percentage accuracy.

"SyntaCtic'Aécépfabiiity. Each érror (including responses
subsequently:self-corfected as well as vepetitions - all
of which were taken as legitimate indicgtors of strategy)
was‘scored on a five-point scale for.its degree of accep-

tability within the syntactic structure of the text.

Criteria and scores for the relative syntactic acceptability

of errors were:

43 Acceptable within both the full sentence and the

passage as a whole,

hurt
~e.g. She was lost and lonely

3: Acceptable within the full sentence, but not
the passage as a whole

is
e.g. She was lost and lonely.

2 Acceptable in the sentence, to the point of the
“error only.

© came ‘
e.g. She was lost and lomnely.

1: Acceptable only in that it has the same grammatical
function as the stimulus word. ~

- were
e.g. She was lost and lonely.

0: None of the above.
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The total syntactib acceptahiiity.score,lbased.on all ﬁhe
subject's errors in any one conditon, was expressed as a
vpefcent;ge of the total possible score for those errors.
',The*fiﬁal percentage'reflected; therefore, the 'average'

: éyntagtic acceptability 9fya~parti§u1ar set of errors,

The samé appliéd to semantic aﬁd»étaphic acceptability.

Over all conditioné and all subiects the total nuﬁber of
érfors analysed on each acceptability scalé was 479: a mean

of 12 errors per subject per analysis with a range limited

by the initial screening.

Semantic Acceptability. Each error was scored on a five-

point scale for its degree of acceptability within the
semantic framework of the text. ‘Criteria and scores

for the relative semantic acceptability of errors were:

4 Fully synonymous with textual meaning.

doesn't
e.g. Father does not tell her

3: Marginal but non-substantive change in meaning.

. house
e.g. Now she stays in our home

2: Meaning acceptable to the cumulative sequence of
ideas
_ o “.ribbon : ‘
e.g. There is pretty paper round the box. (Story

of a party and getting a present)

1 Meaning having a loose association with general

textual content.
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. o - cakes
e.g. There is pretty paper round the box -

' 0: [ Nome of the ‘above.

‘Orthographic Acceptability. Each error was scored on

a»five-point scale for its degfee of acceptability to the
orthographic structure of the stimulus word. Criteria
and scores for the relative orthographic acceptability

ofiefroré were:

4:  Total correspondence
e,g.'heard/heérd (as in beard)

- 3: Différing'by'only'one letter (including reversals)
c;g. stayé/Sazs or was/saw

2: Having first and second or first and last letter
in common.
e.g. until/under or stands/slips

1: Having only first letter in common.,

é,g. table/top
0: None of the above.

Note: In all three of the above scales specific

criteria for scoring 'exceptional' errors including
omissions, insertions, nonsense words, errors at the
beginning of a sentence, etc., were also specified in

detail in order to maximise reliability of scoring.

Self-Correction.  The number of spontaneous self-corrections
of whole word errors was expressed as a percentage of the

total number of errors.
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' Literal“rdea'Recall. * The structure of the text allowed

.each sentence to represent one idea. The child's
spontaneous recall of the story was analysed into corres-
ponding units each of which was scored on a four-point

scale, the criteria of which were:

3: Identical or synonymous with text idea.
e.g. I gave her something to drink. (text)

'He brought the cat a drink of something'. (response)

2 All essential elements of text idea present,

~e.g. 'He put a bowl of milk down for her'.

1: Some element(s) of text idea present.

e.g. 'He gave her some food'.

0 Irrelevant or incorrect.

e.g. 'He gave the cat a pat'

Note: Examples given are deliberately 'borderline'; most

responses were, in fact, more easily classifiable.

The total score was expressed as a percentage of the total

possible score.

Inferential Comprehehsion. Three questions of the order

" 'Why - - =' or 'How do you know ---'

followed each story.
Responses to these questions were scored as 3, 1 or O
depending on the relevance of the response. Total score

was again expressed as a percentage of total possible score.



164
R |
2. Resylts

i) Word Identification ‘Accuracy: Over combined

~groups the mean word identification acéuracy for the
illusfratibn qondition was 86,67 per cent and, for the
‘ho—i}lustration condition, 82,73 per cent. This difference
was statistically significant (F = 6,14, P<l- 05) The
‘differéﬁCe between groups was.non-significant (F =i},01).

* An interaction (F = 5,30, P<<},05), however, was present.

Examination of the component means suggests two alternative

inferbretations for the interaction (Table 1).
TABLE I

CELL MEANS FOR WORD IDENTIFICATION

ACCURACY
No-illustration Illustration
Group | Story B o Story A
o ‘ 84,39 84,70
Group 2 Story A _ Story B
81,06 - 88,64

One poésibility is that Group 2 was affected by illustration

. while Group | was not. . This seemé.unlikely in terms of

R E ' . s : .
~ The relevant means, standard deviations and analysis
of variance summary tables for each varlable are

presented in full in appendix’ 6.
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'both,fhe.random selection of(grdups and thé otheriresults,
The other possibility is thét'accuracy was as much affected
by thé'particular.story as by the presence of illustrétion.
Story'B;.in othertﬁords, was read with greater accuracy
than story A; but the reading of both was facilitated.
thrbugh the pfeéénce of illustration. This is the most
likély interpretétion. It also presérves the significande

of the ﬁain effeét.

ii) Syntactic Acceptability. -Over combined groups

the meén syntaqtic acceptability for the illustratibn
cdndition was 51,49 per cent and;'for the no-illustration
coﬁdi;ion, 37,46 per cent, This difference was statistically
éignificant (Fi= 7;33, PL ,05). . Neither the difference
,bétweehjéfouﬁs nor the inieraction weré éignificant,‘thus

leaving the interpretation of the main effect clear.

.iii)i Semantic‘Accgptabiiity. Ovef combined groups
the mean semantic acceptability for the illusﬁration condition
;W;s 44;24 pef ceﬁ;.and,vfor.the no-illustration COnditidn,
.‘27,33 pér ceﬁ;. ) Thié’aifference wasvstatiétically
significant (F = 16,02,'P‘<;001)f ‘Neither the difference

between groups nor the interaction were significant.

:iV), Orthographic Acceptability.. Over combined groups

the.meap orthographic acceptability for the illustration
coﬁditidn waé 35;25‘per ceht ’and,’for thévno—iilﬁstration
'conditién, 39,95a§e; cent. This,differeﬁge was statistically
signifitént afithe P<£,05 levei.(F = 4,46). The other

effects were non-significant.
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v) Self‘Corréctidns.' Over combined:grbups the mean
self'cérreétioﬁ rate for the iilustratioﬁ condition was 22,22
per cent'gﬁd; for the no;illustrationvcondition, 10,49 per
cent: Thié.difference ﬁas statistically significant (F =

13,07, P ,01). The other effects were non-significant,

vi) Literal Idea Recall, Over combined -groups the
meén idea récall for the illustration condition was 26,39
'per cent and, for the no-illustration condition, 18,75 pef

cent, This difference was statistically significant

(F:= 9,85, P<,01). The other effects were non-significant.

-vii) Inferential Comprehension, Over combined groups

the mean,ihfefenée score for the illustration condition was
68,33 per cent and, for fhe no—illﬁstr#tion condition, 53,33
per cent.  This difference was not statistically significant
(F = 3,28),.heitﬁer were the other tﬁo-effects. 3

/

3. Discussion

In thérlighg of previous results regarding the efrects of
illustration on reading these ;esults‘éreseﬁted an interesting
a;ray.: vFirsﬁ, in terms of the contextual'hypothesis,

the resulté confirm what was found by Denberg (1976-77).

Word identification accuracy, in contéxt, isAsignificantly
~facilitated in the illustration conditioh. This also
endorges_the finding in the focal attention studies that
'wora_identification aécuracy in acquisition trials, when

the pictqre is present, is better ﬁhan in fhe nonicture
'-acéuisitibn ;fials;(Samuels, 1967; Harzeﬁ et al, 1976;

Willows, 1978a; b). On the question of accuracy of message
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.identification, both the semantic and the syntactic accep—
tabilities of grrdrs - particularly the former - were |
significantly greater in the illustration gondifion.

Taken together with accuracy, this means that, under the
illustration condition, subjects made significantly fewer
érrors and those errors that they did makewere significantl}
V_more appropriate to.the semantic and syntactic éontent of the
text than under the no-illustration condition, Message
identification, therefore, was clearly facilitated by the

presence of an illustration.

‘On the question‘of therefficiency of message identification,
thevreievant section of the cdntextual.hypothesis states that
' ... the efficiency and accuracy of message identification
and the effectiveness of comprehenéion will be facilitated
through reducing the reader's reliance on orthographic
information while increasing his use of the available con-
textual information.' In so far as error ‘acceptability

can be taken as evidence of the reader's relative ﬁse of
information in any oné dimension (chapter IV), the signifi-
éantlybhighef acceptability of botﬁ semantic and syntactic
errors in the illustration condition endorses the

'ﬁredicted increase in use of confextual information.

' Equally the significantly lower acceptabilitj of orthographic
errors in the illustration condition endorses the prediction
of reduced reiiance on orthogréphic information. | That these
two effects iﬁ combination lead toAgreatervéfficiency of
message identification is suggested in the signifidantiy
higher accuracy and literal comprehension achievéd in the

illustration condition. Of further relevance is the much
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" smaller reduction in orthographic acceptability when
compared to the corresponding increases in semantic and
syntactic acéeptabilities (mean différences;.illustration -
no—illustrgtionﬁ - 4,70 (orthographic) vs. 16;91 (semantic);
14,03 (syﬁtactic). This accords with the idea that ortho-
graphic information is not 'sacrificed' on an all or nothing
basisﬁ reliance on orthographic information is reduced only
‘to the extent that it 1s redundant within the ;dditional
éontektual-information. This is consistent with Denberg’'s
.(1976—77) finding that there is a partial rather than a
total 't;ade—off' of orthographic information under conditions

of enriched contextual (illustration) information.

Thevargument (Samuels, 1970) that attention to brthqgraphic

cues is distracted, on an 'either-or' basis, by the

a1te£native piétorial stimulus may operate in the paired-»
associate task ‘(although this itself 1is sgbject to question:
chapter V). Under the more normal reading task conditions
' reported here, however, this interpretation seems most unlikely.
On the contrary, the evidence suggests that attention is

given to orthographic cues but that depioyment of attention

is selegtive suchvthat:only those orthographic cues that

are necessary, withiﬁ the redundancy of additional contex-

- tual information, will be selected.

Theoretically, at this point, it is important to return
to the concepts of mediated access, immediate access
#ndrredundancy. It could be argued, as effectively it
is in the focai attention hypotheéis, tﬁat reduced use of

orthographic cues will lead to inadequate development

of the equivalences that make up mediated access. Three
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points counter this argument. ~ First, strategies that make
use of thé available contextual inforﬁation to.reduce uncer-
tainty are also, of necessity, facilitéting the establish- |
ment of equivalences in so far as words are correctly iden-
tified. The more words that are correctly identified, the
more equivalences must become established.. - The evidence

is quite clear that word identification is facilitated under
illustrated conditions and development of the ﬁecessary
equivalenceé must follow, Second, self-correction was

also found to‘Ee significantly improved under illustration
conditions. No; only has this strategy been shown to be
related to optimal reading development in the early stages
(chapter‘IV), but the very act of detecting an error and
re?seleqting information in order to”cqrrect it must
facilitafe the eétablishment of appropriate equivalences.
Third, és argued in chapter III,.the development of mediated
access is seen as necessary within the accelerating model

of reading develophent but over-reliance on its use is
inefficient at ény stage. The orthographic acceptability
of errors reflects the use of mediated access, not, necessarily
its development.- As ‘already pointed out, strategies which
facilitate accurate reading and self-correction are

sufficiently effective vehicles for the"development of the

‘ neceSSary‘equivaiences. Finally, with regard to immediate
access and the usefof'rédundancy, it was argued in chapter
III tha; these two. means of access are essential, at any
point in feading development, if efficient message identifi-
cation and coﬁ?réhension are to be achieved. Evidence

from the results is that strategies reflecting the use of
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contextual information (semantic and.syntactic
acceptabilitiés) are facilitated under illustration.
conditions: it necessérily follows that use of redundancy

is also facilitated and that under these conditions.a strategy
of efficient uée of redundancy wili’develop-. Equally

v.with immediate accéésﬁ where more wofds are being corrett%y
identified through only partial orthographic‘analysis it

- follows that a strategy of.immediate identification is being,
at least;.partially, developed and must lead ultimately to

more efficient reading development.

The_résults on comprehension confirm that recall of

literal information is facilitated by illustration. This
is consistent with the majority of studiés reportéd in
chapter V whefe comprehension - particularly on measures of
rétention - waé concerned, As poinfed out in that chapter,
howevér, very little information is available on the effects
of illustrations on comprehension - pérticulafly reading
coﬁbféhension - at the very early stages of reading devéloﬁ-
ment. These results, therefore, fill a gap and confirm
that the effects on free recall in reading compréhension
Aarévsimilarvto those 6n cued recall in oral comprehension
(Guttman et al, 1977) at this level, Ihe result. on infer-
'enfial coﬁprehension,as distinct from literal recall, 1is
apparently a new finding. The distinction has not been
gxplicitly drawnAin previous studies in this area although
it is possibleAthét>previous meaéures of compfehension ﬁay
- have inciudéd deérees of inferential comprehension. The

finding that ‘there was no éignificant difference between
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.the iL1ustrati6n.andvné—illustratién_condition on this
measure is,'however; coﬁsistent with Vernon'S;(l953)
éqnclusioﬁ tﬁat i11ustrations may facilitaté retentién of
errallof-factuallinformation but not relational infor-
- mation;"'It'is also theoretically consistent.with the idea
" thatinferential ¢omprehension involves, essentially, verbal
:sequéntiél thinkiﬁg tﬁat is unlikelyvfo be directly
‘affécte&_by the spatial imagery of an illustration (Paivio,
1969; 1971).:.This is ﬁrobably a relative effect and the trend
iﬁ f;vour of the illustration condition could well reflect
this. Whétever”thé'écfual nature of the effect, it is

certainly not adverse.

"4,  Limitations and Research Implications

A number of limitations in this experiment indicated that

‘repliéation and extension would be appropriate.

i) The materials, In order to fully meet the assump-

tioﬁs.underlying the contextual hypothésis (chapter I), some
modifications in the experimental material as they affect
the.reader's task were indicated. The main conéideration
“is that a sefieé bf illustrations shou1d be sequentiaily
‘related to the text. As indicated at various points in the
ﬁheorefical argument, a series of related illustrations are
not only more common in children's reaaing material but

the semantic.specificity or contéxtual constraint operative
iﬁ a sequential Qeries must necessarily be greater than in

a single illustration. “This was also suggested in Vernon's

(1954) findings. Second, in order to develop a narrative
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‘theme and to gest whether illustrations have a cumulative
effect or only an initial effect when the content of the
text is still rélatively'unpredictable, stories need,
ideally, to be longer than the 66-word passages used in

this experiment. Clearly this also relates to the need for

a series of illustrations.

ii) Error Analysis,. The number of errors per analysis

mnust affect the reliability of the measures of acceptability.
‘Although the mean of 12 errors per anaiysis was regarded as
within a permissable minimum on the Easis’of precedent
(chapter IV) it was felt that repiicétion on the basis of

larger error samples would provide more reliable evidence.

' Some dissatisfaction was also felt in relation to the error
acceptability scales themselves. On the semantic accepta-
bility scalé, in particulaf, which is so central to

testing the hypothesis, it was felt that more explicif
criteria needed to be developed.in order to increase the

reaiiability of scoring (see chapter IX below).

iii) 'Comprehension. .Free recall as a measure of com-~
prehensioh is neither as reliable’nor as valid as cued recall
(Gibson and Levin,.1975)¢ Although the'fesulfs on free
‘idea recall in thisvexperiment were consistent with
findings on cued recall, it was felt that replication of the
experiment using more carefully selected measures of literal
COmﬁrehension and the cuéd recall techﬁique'would be more

appropriate,
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iv)  Design. Although the repeated measures dgsign
was selected fdr a good reason, it-broduced some minor
problems in interpretation of the interaction effect. In
this partiéular experiment the problem did not emerge as
serious but the design was npt‘felt to be apprbpriate for
any further study of the illustration effect, where more
than one independent variable was to be investigated.

_It was also felt that more than 10 subjects per cell would
vbe desirable in férms of the fairly high variance found on

some of the dependent variables.

v) Independeht Variables Most important, and not as

a criticism of the experiment since these were ndt within
its aims, it was feit that the experiment needed

extension on at least two crucial independent variables,

As repeatedly emphasised, the quéstion of whether the effects
of illustrations on reading are facilitatory or not must .
depend 6n three facotrsﬁ the ;elationship of illustration
to text; the develppmental level of the reader; and the
relative competence of the reader; The first factor has re-
ceived considerable reéearch attention, albeit mostly in

‘the area of comprehension effects (chapter V), Ihe other
two factors, however, have feceived very little specific
attention and‘EE studies have attempted to clarify their

possible interaction,

In conclusion, within its limitations, the results of this
experiment endorse the contextual hypothesis as a valid
interpretation of the effects of illustrations on the reading

of aVenge, beginning readers. In this sense the findings
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"are consistent with those of Denberg (l976-77)¥who also
focussed on a similar althdﬁgh'soméwhat younger group.

A need exists, however, not only to feplicate the study
under more rigérous conditions but td extendvthe test

of the éontextual hypothesis to different developmental
andlprogress_leVels. The next chapter will consider
the theoretical grounds and basis for selection Qf these

independent variables.
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CHAPTER VII

THEQRETICAL DERIVATION OF THE INDEPENDENT

VARIABLES;  DEVELOPMENTAL LEVEL AND PROGRESS LEVEL

In their recent review of research into the effects of
illustrations on reading, Goldstein and Underwood (1981)

conclude:

"In general, the evidence reviewed above
implies that the less competent a reader
is with print, or the younger he is, the
greater will be the relative influence of
pictorial information, This influence
may or may not be of benefit, depending
upon whether the picture is representative
of the text, and to what extent it corres-

ponds to the intended meaning”" (p.14).

As reviewed in this study as well, there can be no argument
with the second part of their conclusion that the relation-
ship between ilustration and text is crucial in the effect.
The first part of the conclusion is less empirical, With
only one or two exceptions in the relatively peripheral

areas of research into semantic access and orai COmprehension,
all the studies reviewed by Goldstein and Underwood are also
reviewed here. In addition, several central and recent
studies (Singer et -al, 1973-74; Denberg, 1976-77;

Arlin et al, 1978-79; Willows, 1978b; Bransford and

Johnson, 1972; Rasco et al, 1975), apart from a number of
more minor studies, were not reviewed. Within this comparative

framework, it is hard to see how they reach the conclusion
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that they do. Certainly there are isolated indications

in some studies that the conclusion may be justifiedf
However, differentiation of the two basic paradigmatic
contexts in which results have been obtained, which Goldstein
and Underwood do not do, is also a prerequisite to drawing
conclusions. The poihtvis that the conclusion may be
justified but the evidence as it stands at the moment 1is

simply not sufficient to draw such a conclusion.

If Goldstein and Underwood's conclusion is asked as a |,
question requiring an empirical answer then it has far

more justification, The question is: are the effects

of illustrations on reading influenced by tHe relative
developmental and progress (competence) levels of readers?
And more specifically: 1is there an interaction between
developmental level and progress level in the extent to which
readers are influenced by illustration? The evidence for
maintaining that these questions are worth asking, and in

what form they need to be asked, will now be reviewed.

1. Developmental Level

Within the focal attention paradigm almost all studies,
with only three exceptions, have focussed on the very early
stages of reading development - pre-school to first—grade

- and none of the results within this narrow developmental
range have shown developmentally related variation,

With considerable consistency, what they have shown is

a clear conte#tual effect on acquisition trials and an

~equally clear 'distracting' effect on test trials. As
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pointed out, however, the validity of the interpretation
of the distracting effect has been seriously questioned.
What remains without question, therefore, is the clear‘
contextual effect of illustrations at this early stage of
reading development. The distracting effect must remainy
at the level of a possibility only. Singer et al (1973-74)
worked with second graders but their resuits were totally
consistent with those for younger children, Willows (1978a;
b) worked with second and third graders and one of his spe-
cific conclusions was that second graders were more susceptible
to the distracting effects of pictures than third graders.
It will be recalled, however, that the principal evidence
for this was a non-significant but more marked response
latency effect with related and unrelated pictures compared
to no-picture in the second grade than in the third grade.
As argued; this can hardly be taken as evidence of the |
influence of illustrations on feading as response latency
in that situation probably only reflected legitimate puzzle4
4 _J\
ment on the part of the children at the bizarfe picture-word
pairs they were being presented with. At both levels
accuracy was inc;eased by the related picture and decreased
by the unrelated picture relative to no-picture,. This
tended to be more marked for the second graders, however,
and may suggest greater susceptibility at lower develop-
mental levels to the direct influence of pictﬁres.
The finding, in 1978b, on third graders only, that the
effect was non-significant for normal and good readers and
only significaﬁt for poor readers on more difficult words

could be taken as furtherwsuppoft~fqr;thi$¢_fs~
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Specifically under the contextual hypothesis, Denberg
(1976;77) worked wifh first graders and Donald (19795)
worked with second year readers. Ontheir criteria

of accuracy and strategy, in so far as they can be directly

compared, there was no detectable developmental difference,

However, both studies indicate a clear contextual illustration

effect at this level and Donald's study, in particular,
demonstrated that the effect is specific not only to
accuracy but also to comprehension as well as to the

balance of strategies.

On this evidence there would appear to be a clear contextual

effect up to second grade that becomes less certain by third

grade, A distracting effect for picture-word pairs 1is
also possible at this level although subject to some inter-

pretive doubt,

In the area of comprehension, the developmental trends

have already been reviewed (chapter V). These are tenuous

but suggestive. Perhaps the most interesting and well
supported indication is that there appears to be a develop-
méntal progression from first grade through to third grade
and beyond in the ability of children to benefit from.

full pictures to partial pictures to inducéd imagery
(Guttman et al, 1977; Rasco et al, 1975; Kulhavy and
Sﬁenson, 1975). This would seem to imply that, on compre-
hension at least, external, explicit illustration of text
may be more influential at lower developmental levels,
‘simply because it becomes potentially more redundant at

higher levels. The greater inconsistency of results on
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the effects of illustration on comprehension at the
higher developmental levels would also seem to indicate
that the contextual effect becomes progressively less

certain with development.

Evidence from outéide the specific relationship of illus-
tration to reading may also be adduced in so far as it may
theoretically predict a developmental trend in the relation-
ship,

The most compelling argument here is that readers develop

in their ability to make use of the linguistic constraints

in the text itself. They learn to optimise the cumulative

semantic and syntactic constraints in the text to the ex-
tent that these constitute sufficient contextual information
and redundancy for efficient prediction. Clearly, the

more contextual information the rea&er can gxtract from

the text itself the less rélevant is an illustration

as a source of conﬁextual information. Put alternatively,
the less skill thefreader has developed in extracting
contextual information from the text the more he is

likely to need the information in illustrations to supple-

ment the limited contextual information that he can extract.

Considerable evidence does exist to show that readers

develop in their use of text base& contextual information.
Evidence from eye-voice-span (EVS) studies is some of the

most convincing. ~ EVS refers to the number of words a reader,
who is readiné aloud, can predict after the text he is

reading is removed. Gibson and Levin (1975) report:
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"From the fourth grade on the EVS is
loﬁger fdr seﬁtences than for word lists,
indicating that children start taking ad-
vantage of grammatical structure sometime
between the second and fourth grades.

There is a tendency starting with the fourth
~grade for reported EVS to end at phrase

boundaries, especially for more skilled

readers., Second graders do not yet chunk
their reading in phrase units" (p.370-1;

my emphasis)

From the point of view of selecting developmental levels to
test a predicted change in the contextual value of illus=-
trations this evidence is useful, It suggests quite clearly
that a significant chénge in the ability to use text-based
contextual information (particularly syntactic) occurs
between second and fourth grade (appréximate reading ages:

7 and 9). The emphasis in the quote refers to a probable
interaction of progress level with developmental level

that will be picked up in the next section,

Development in the use of sgmantic information appears to
parallel the use of syntactic information, Felzen and
Anisfeld (1970) asked third and sixth grade children to
judge, in a list of words, whether a word had occurred
before, The evidence was that semantic similarity caused
‘'more errors for sixth graders than for third graders and
vipe versa for phonetic similarity;v Burke (1976), using
an error analysis technique: demonstrated a significant
devé10pment in the use of semantic constrainﬁs from a

seven year level to a nine year level with the increase being

_particularly marked between the eight and nine year levels.
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Particularly relevant evidence for this effect comes from

é study by Mackworth. (1972b). "In an expériment with gqod
and poor readers over grades two, four and six, he
required children to read an incomplete sentence (e.g., 'He
could not carry the ..') and then search two separated “
lists of words to find the most appropriate word to {it

the sentence., . The two lists differed in that one éonsis-
tently contained nouns (e.g., books, year, sky) and the
other consistently contained verbs (e.g., ran, threw, makes).
The missing words in the sentences were either verbs or
nouns., The dependent variablé was a measure of how long
the children spent searching the wrong list, in other
words, it wés a test of how clearly they had picked up

the syntactic (as well as, to some extent, the semantic)
constraints of the sentence. The results showed that
there was a significant decline in wrong séarching between

second and sixth grade, but particularly between second

and fourth grade. Of significance to the next section

on progress level differences, and related to my emphasis
in the Gibson and Levin quote above, it was also found that
dalthough both groups'of readers improved, this was signif-
icantly more marked for the good readers thaun for the

poor readers who showed very little improveﬁent beyond
fourth grade.  This would seem to indicate that for poor
readers the contextual constraints in an illustration may
continue to have relevance from the fourth grade onwards
whiie, for the good readers, this would be minimal by the

fourth grade and reduced even further as they progress.
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vFufthér unexpected evidence that the linguistically based
contextual turning point is around the developmental level
of Y9 years comes from findings on deaf children. Furth
(1966) quotes evidence that before the agé of ten deaf
children advance in reading development to almost a third
~grade level. Between the age of 10 and 16 there is less
than a grade's development (i.e., median grade equivalent
is still 3,4 by 16 years). In other words where normal

- children advance in reading development beyond third grade
level on the Basis of linguistic competence and the use

of text based linguistic context, deaf children are unable
to do so because of their lack of linguistic competence.
Aparﬁ from anything, this suggests the possible relevance

of illustrations in reading material for deaf children.

On this evidence, and the more tenuous evidence surrounding
illustrations and reading itself, it was decided to invest-
igate developméntal level as an independént variable and

to select the developmental levels of seven and nine years
fér specific investigation. In this way it was hoped to
bfidge what appears to be a crucial period in the sorts of

information that a reader uses.

2. Progress Level

Evidence from the research on illustrations and reading
on differences between good and poor readers is, again,

incomplete but suggestive,.

Within the focal attention paradigm, Samuels (1967) in his
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experiment II divided his first graders ‘into above and
below the median groups on.pre—teSt scores and designated
the respective groups as better and poorer readers.
Unfortunately the results for the acquisition trial

(the reading of 'Fun at Blue Lake‘) are npﬁ_given as

these would have made an interesting comparison with
-Donald (1979a) on the criterion of accuracy. On the test
trial (words only), the poorer readers who had read the
original with illustration were significantly worse at
isolated word identification than the poorer readers who

had read without illustration.

The difference between better readers, however, was negligible and
non-significant... Samuels interpreted this as'evidence

of the poorer readers' greater susceptibility to distraction
by the illustration. It could also be that thg better
readers were more able to integrate the contextual (illus-
tration) information and therefore less susceptible to the
distracting effects. This dual interpretation is consistent
with Denberg's (1976;77) finding that first-grade children
with high orthographic skill (who are usually 'better'
readers at this level) made use of a 'partial trade-off'

of information and were better able to benefit from the
contextual information in the illustrations. Children

with low orthographic skill, however, ('poorer' readers),
were more inclined to use a 'total trade;off' strategy

and although they bénefitted from the i11ustfations this was

not as marked as it was for the 'better' readers. . Willows'

{1978a) findings that poorer readers in both second and



184

third grade, made more word identification errors when

words were paired with unrelated pictures than with related
pictures, while better readers were not differentially
affected, is also consistent with this pattern as is his
finding (1978b) that poor readers identified more difficult
words with identifying pictures but showed themselves more
susceptible to the distracting effects of unrelated ﬁictures

(on latency).

At this developmental level, therefore, (grades 1, 2 and 3)
there is the suggestion, coming most clearly from Denberg's
results, that good readers are able‘to integrate contextual
information from illustrations such that their word iden-
tification accuracy is more clearly facilitated than it is
for poor readers. Poor readers, particularly from Samuels
and Willow's findings, appear less able to disregard the
distractions and irrelevancies that may be presented in
illustrations while this does not appear to affect good
readers. The nett effect is that good readers experience
a substantial gain'(context) and no loss (distraction)

with illustrations; while the poor readers experience only

a partial gain (context) as well as a likely loss (distraction).

At older developmental levels, the patterﬁ appears to

change somewhat although the evidence 1is now from compré—
hension criteria and a different paradigm. Rusted and
Coltheart (1979a) found with 9-year olds (4th grade) divided
into good readers and poor readers that both groups bene-
fitted significéntly on recall after having read with

illustrations. The mean recall scores were as fallows:
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Good " Poor
" Picture 22 21
" No~Picture 21 18

Although the interaction was non-significant, a trend

is clearly apparent and it would appear that good readers
might benefit relatively less that poor readers from the
presence of an illustration. In addition there was a
significant interaction for type of feature recalled in the
picture condition such that good readers recalled more
non-illustrated features than illustrated features and the
re§erse held true for the poor readers. ’It would appear
from this that the benefit gained by good readers frbm
illustrations was marginal yet of an integrated nature

while that gained.by.poor'readers was more substantial but
less integrated. In Rusted and Coltheart (1979b),

with similar groups, it was found that there was no signifi-
cant relationship between amount recalled and reading ability
on any of the illustration conditions (all relevant illus-
trations). However, on the no-illustration condition,
significant correlations ( r = ,73; p<«< ,001 immediate
recall : r = ,45; p < ,05 delayed recali) were obtained
between recall and reading ability. This suggests fhét
poor readers recalled as well as good readers in the illus-
tration conditions but were much worse that the good readers
in the no-illustration condition. This lends support to

the previous tendency for poor readers to benefit more

substantially from the presence of illustrations at

“-- thisg older developmental level.
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Indirectly the Rowher and Matz (1975) study described earlier
also lends support to this observation. They worked with
fourth gradefs as well. The two groups wereAmiddlevclass
white and lower class black. Given the established relation-
ship between social class and reading ability (Kellwer-Pringle,
Butler and Davie, 1966), these two groups could be regarded

as better and poorer readers. What was demonstrated was

that although both groups benefitted more from a pictures than
from a text accompaniment to an oral story, the lower

class black group benefitted sﬁbstantially more than the

middle-class white group.

Another indirect source éf evidence comes from a study by
Levin (1963). - From fourth graders,‘he selécted three
groups: a 'deficit' poor reader group; a 'difference'
poor reader group (defined as poor on comprehension and

not basic skills); and a good reader group. Three
conditions also existed: a text-only condition; a pictures-
only condition (a sequence of pictures with no accompanying
text);‘ and a text-plus-image condition.(text plus instruc-
tion to image the text). On comprehension questions
answered, text-plus—-image was superior to text-only and
pictures-onlywas inferior. What was interesting, however,
was that the 'difference' group benefitted more under the
text-plus~image condition than the 'deficiﬁ' group and in
fact, under thié'condition, they achieved at the same level
as the good :eaders‘abhieved under the text—-only condition.
Again,.the suggestion is that poor readers ('difference'

poor readers at any rate) benefit substantially from imagery.
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And as Guttman et al (1977) have shown, this is as -

effective as overt illustration by third grade level.

The indications from all this, thereforé, appear to be
that good and poor readers bLenefit differentially from
illustrations but that there is a reverse in the differen-
tial with_dévelopmental level, This leads on to the next

section.

3. Interaction

The evidence presented thus far would seem to indicate an
interaction between developmental level and progress

level where the effects of illustration are concerned. In
order to clarify and summarise the indications ;hat have
Been discussed they will be weighted and expressed in

tabular form.,

TABLE 2:

WEIGHTINGS FOR THE THEORETICALLY EXPECTED EFFECTS OF

ILLUSTRATIONS BY DEVELOPMENTAL AND PROGRESS LEVELS,

DEVELOPMENTAL LEVEL

7 9
+2 0 . .
-2 strongly negative
PROGRESS  T1CH | T . 11 - ‘
+2 + -1 marginally negative
Lever  (800d) | | . s
i — 0 nil effect
+> - . 3 3
+2 .l ] marginally positive
LoW . +2 strongly positive
(poor) 0 +2 '
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Thus, on developmental level, it would appea; f;om the
evidence that by age 9 children are able to make substantial
use of linguistic constraints in the text itself as con-
‘textual information and are able to use induced imagery,

both of which make the value of overt illustrations redun-
dant, Neither of these factors operate for childreg at

the lower developmental level, however, so that illustrations
are more likely to constitute a valuable source of

contextual information at age 7. The evidence from Mackworth
(197Z§)modifies this somewhat in that the redundancy of
illustration as contextual information is unlikely t& be

as great for low progress readersl as it is for high progress
readers. (On this evidénce, therefore, the lower develop-—-
mental level is weighted as +2 but, at the higher level,

the high progress readers are weighted as 0 while the

low progress readers are weighted gag+1).

With‘evidence from studies on illustrations and reading,

the situation appears more complex. For the lower develop-
mental range there appears to be a clear confextual gain but
no loss for the high progress réaders with illustration (+2),
but only partial contextual gain and a likely loss (dis-
traction) for the low progress readers (0). For the

higher developmental range there appears to be a marginal,

integrated gain for the high progress readers (+1) and for

The terms 'high progress' and 'low progress' are more
accurate descriptions of the sample groups selected in
the study - -(see chapter IX) and will therefore be used
consistently rather than the alternative, 'good and poor'
description.
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the low progress readers a more substantial, if feature

specific, gain (+2).

The evidence for giving theée weightings is admittedly
circumstantial andj with the complexity of factors and
processes involved, it is doubtful if the basis for assigning
the weightings is firm enough to justify formulatiné

specific hypotheses.

The intention, therefore, is to investigate the effects

of illustrations at the two developmental levels and the

" two progress levels in the knowledge that the effect

is unlikely tobe equivalent over all groups. In effect,
the argument in this chapter has been at the level of
justifying investigation of these variables rather than
predicting precise effects. In so far as the weightings
have relevance, they serve as a loose prediction of what,
on indirect evidence, may constitute the form of an- inter-

action effect.

It is assumed, in giving the weightings, that a relevant
relationship exists between illustration and text (i.e.,
it is congruous, sequentially related and potentially
meaningful). '
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PART B

EXPERIMENT 11

The effects of illustrations on the accuracy
and.éfficiency of oral reading message identifi—‘
éation and on the comprehension of high and
low progress readers at seven and nine

year reading age levels,

CHAPTER VIII

AIMS AND EXPERIMENTAL DESIGN

1. Aims

The aims of‘the experiment have already been set out in
the introduction (chapter 1) within the elaborated aims
of the thesis as a whole. At this point, therefore, all
that is required in an explicit, reiterated statement

of specific aims:

i) To test the contextual hypothesis under conditions

that fully meet its assumptions.

ii) Within this, to test the effects of illustrations
on; a) the accuracy of oral reading message identification,
b) the efficiency of oral reading message identification

as evaluated in strategies of information usage

and self-correction,
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and c) . the effectiveness of literal and inferential

comprehension.
iii) Within this, to compare the effects of illustrations
over;

a) seven and nine year reading developmental levels;

and b) high and low reading progress levels,

2. Design

Given that the experiment aimed to compare the effects of
reading with and without illustrations over two developmental
levels as well as over two progress levels, a number of
difficult design problems were generated. The most

obvious design might have compared high and low progress
readers at one grade level (say,grade I) with high and low
progress readers at a higher grade level (say, grade III).l

The reasons why such a design would not have been appropriate

will serve to illustrate why the final design was selected.

Let the hypothetical design look as follows:

1 : .
The standard North American system of 'grades' is

used in preference to the South African equivalent
terminology as this can be confusing to a non-initiate.
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‘TABLE 3:

" HYPOTHETICAL 2 x 2 x 2 FACTOR DESIGN WITH

ILLUSTRATION CONDITION, ©PROGRESS LEVEL AND

‘DEVELOPMENTAL LEVEL AS TREATMENTS

P1(ILLUSTRATION) PO(NO-ILLUSTRATION)
HIGH Story content and readability at
PROGRESS
(RA: 7) average grade I level
GRADE I ' P
(Ca: 6) LOW Illustrations;
PROGRESS Grade 1
(RA: 5) appropriate
HIGH o
PROGRESS Story content and readability at
' (RA: 9) average grade III level
GRADE III | '
(cA: 8) LOW Illustrations;
PROGRESS grade III
(RA: 7) appropriate
Two problems would have arisen in such a design. The -

first problem would have been across developmental levels.

It would not have been possible to comparé results at

grade I with grade III if the reading at the two levels

had taken place on stories with different content, read-
ability level (Gillilaﬁd, 1972) and illustration since each
of these factors, let alone their effects in combination,
would be likely to cause differences on the dependent varia-

bles that would obscure the experimental effects.
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Conversely, it would not have been possible to have grade
I and grade IIIL children reading precisely the same
material because the readability of the material
would have been either too difficult for grade I or too
easy for grade III, This factor, in particular, constituted
a crucial constraint in the design. Williamson and Young
(1974), and Kibby (1979), for instance, have demonsgrated
that readers' strategies, as gauged from error accepta-
bilities, vary with the readability level of the haterial;
especially between 'instructional' and 'frustration' level
(Betts, 1950). In termé of the centrality of strategy

as a dependent variable, therefore, it became important to
control the relative difficulty of the reading material

for each experimental group.

The only possible solution was to equate content and illus-
tration across the two developmental levels but to vary
the readability level of the material to fit, as nearly as

possible, an instructional level of reading difficulty for

each group. With only the readability level of the material
varying - and this systematically controlled since both
groups would be reading at their instructional level -

comparisons across groups would become possible.

The second problem is clearly related to the first. If

high and low progress levels had been selected from the

same grade level, then the readability problem would have
been encountered once more. Even with appropriate grade
level adjustment of readability, the material would still

have been either too easy for the high progress readers
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or too difficult for the low progress readers (approx-
imately two years reading age difference). Thompson>
(1981b) has specifically criticised the majority of studies
on good and poor readers for precisely this, As he

argues, obtained differences between good and poor readers

- particularly on such factors as strategy and comprehension
- might simpiy reflect the difference in difficulty that the
two groups experience in reading the same material,

These differences might not emerge were the two groups

reading at a comparable level of difficulty.

Given the necessity, therefore, to have material at, as
near ;s possible, an instructional level of reading diff-
iculty for each progress level within each developmental
level there were only two possibilities. The most obvious
would have been to have developed material at the four
levels of reading difficulty with parallel content and
illustrations. Apart from the practical problem of deve-
loping three stories (see below) at each of four different
difficulty levels, the main problem with this solution
would have been developing 300 word stories (minimum
necessary for sufficient errors to be generated - see
chapter IX) for grade I low progress readers (RA: 5):

they would simply not have coped. Since the particulaf
span of reading development, between approximately.seven
and nine years, was theoretically important (chapter VII)
the alternative solution was to define developmental level
in terms of reading age (RA: 7 & 9 respectively) and to

select younger children (high progress relative to their
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own grade level) who were reading at reading age x, to-
~gether with older children (low progress relative to their
own grade level) who were reading at the same reading

age Xx. Thus:
FIGURE 2

SELECTION OF HIGH AND LOW PROGRESS GROUPS

" AT TWO READING AGE LEVELS ACROSS HYPOTHETICAL

FREQUENCY DISTRIBUTIONS OF READING AGE

FOR GRADES I, III and V

GRADE | GRADE III GRADE V

FREQUENCY

RA:

-
" PROGRESS LEVEL LOW HIGH LOW HIGH
{GR iii) {GR i) (GR v) {GR iii)

The advantages in adopting this solution were that the
theoretically important span was defined specifically
in terms of feading development; and the readability prob-

lem  between high and low progress groups was eliminated
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through selecting them at the same reading ages. The
readability level of the material, therefore, only had to

vary between the two developmental levels of reading age

seven and nine, The final design, therefore, was as
follows:
TABLE 4

ACTUAL 2 x 2 x 2 FACTOR DESIGN WITH

ILLUSTRATION CONDITION, PROGRESS LEVEL AND

READING AGE DEVELOPMENTAL LEVEL AS TREATMENTS

P1(ILLUSTRATION). PO(NO-ILLUSTRATION)

HIGH Stories: content 1,2,3; readability
PROGRESS: . .
(GRADE I) RA:7 (instructional)
READING.
AGE 7: LOW Illustrations:
PROGRESS: 17,27,37
(GRADE III)
HIGH Stories: content 1,2,3; readability
PROGRESS: . .
(GRADE III) RA:9 (instructional)
READING
AGE 9: LOW Illustrations:
PROGRESS 1-,2°,3"
(GRADE V)

It will be noted that three stories (1,2 and 3: see chapter IX);
each with. the..same content and illustrations (17,2° and 37)
across reading age levels, were read within each cell of

the design. .This served as a form of ‘replication such that

the particular contept, or relationship of illustration to

text, in any one story would not unduly influence the results,
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This. would allow conclusions to be generalized to, ét least,
other narrative reading material and illustrations of the
general type represented across the three stories rather
‘than limited to a particular story and its illustration =~

a weakness .in some previous designs (Samueis,'l967, in

particular),

In order to obtain data under the illustration conditions,
two alternatives were available; a repeated measures

design such as was used in experiment I, or a matched

samples design, The repeated'measures design used in
experiment I, although theoretically more appropriate, had
created minor interpretation problems where the two storiés
(A and B), although they had been matched for readability,
still generated their own variance that threatened to con-
found the illustration effect. In that context, the problem
wés not serious as Groups I and Il were design artefacts

and not true independent variables. The story based
variance could therefore be logically accounted for (chapter
VI); Within the present design, however, with the exis-
tence of reading age and progress levels~as true independent
variables, such a problem would have been uninterpretable,
With a matchéd samples design, on the other hand, it would
not be necessary to vary the story across the two illustration
conditions, Since different subjects would be reading

under illustration and no-illustration conditions, the storiés
themselvés could remain the same under the two conditions.
For this reason, and on the evidence from experiment I

that story related bias was a real possiﬁility,'the

matched samples alternative was selected.
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Within this final design, two probleius remained both of
which were uﬁavoidable in terms of the readability
requirement discussed above. The first related to the
difference in readability level of the material for reading
ages seven and nine. As was pointed out, however, this
was controlled in the sense that the material was eﬁfect-
ively at an instructional level of reading difficulty for
each reading age. Moreover, since the actual differences

in the material involved systematic variation in semantic

and syntactic structure, it was felt that the influence of
this variation would be logically interpretable in differ-

ences between reading age levels.

The second problem was the variatipn in grade level against
the constant of reading age. In other words, in so far as
a high progress reader ét reading age seven, for example,

is two grades younger than a low progress reader at reading

age seven, this would be bound to introduce variance specific

to the chronological difference. As pointed out, hoWever,
this choice was inevitable. The alternative would have
been even more problematic. It was felt, nevertheless,

that differences that could be attributable to grade level
would be logically interpretable in terms of the known and
systematic variation on this factor between the respective

groups.,

Experiment I had used 10 subjects in each cell but it was
felt that the degree of wvariance on some of the dependent
variables warranted more subjects. A target of 15 sub-

jects within each cell of the design was therefore set.
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Given the final design, three way analysis of variance was
computed to test the significance of data for each dependent
variable,. Throughout the experimental report, factors

and levels will be consistently represented as follows:

" Factor " Level
Description ‘Representation Description Representation
A. Illustration P 1, Illustrations ' Pl
2, No-illustrations PO
B. Progréss ' , . '
Level Pr 1, High Progress_ H
2, Low Progress L

C. Reading age

Developmental RA 1, Reading Age 2
Level 7,3
2, Reading Age 9
9,4

Unless otherwise indic#ted, the 57 level of significance

was adopted for all analyses, énd probabilities are
consistently listed in the tables and the text as: + =

P < ,05; ++ =p < ,01; +++ =p < ,001, Tables of indivi-
dual variates for eéch dependent variable are provided in’

appendix 6.
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‘CHAPTER IX

METHOD

According to the design the target samples were to consist
of 30 high progress and 30 low progress readers at, or
near, the seven year teading age level as well as 30 high
progress and‘30 low progress readers at, or near, the ning
year reading age level, In order to select such samples,
a population of 1868 children in grade I, grade III and
grade V were tested on the D. Young Group Reading Test

(Young, 1968) to obtain their reading ages.

i) Population considerations

The population was selected on the following counts:

a) Ethnic group

Only children from 'white' schools were used for the foll-
owing reasons. In the South African context, consideréble
schooling differences exist between the 'white', 'coloured',
'indian' and 'black' education systems. Factors such as

size of class, availability of reading materials, level of
teacher training and competencé and methods of teaching
reading vary between the four systems cfeating, in effect,
four different reading populations. ‘Such differences would.
be accentuatea by not only the language factor (see below)

but also by the cultural background of the’ vgrious groups
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that would affect the relevance of both illustrations and
story contenﬁ. In addition, the‘study was designgd around
a proplem where previous investigations had focussed on
children in a 'first world', westernized context. Children
in.the 'white' education system in South Africa can be
compared directly with others in this context, but the

same would not hold true for children from the other edu-
cational systems much as this might be politically and

educationally desirable,
b) Language

Only children with English as their first language were
included. This meant, in fact, that only English

" medium schools were selected (as opposed to Afrikaans
medium) and any children in the relevant classes whose home
language was not English were also excluded. Since the
écreening test (Young, 1968) and the experimental reading

material were in English the reasons for this are obvious.

c) Chronological age

Child;en whose chronological age deviated by more than one
year from the median age for the relevant grades (as at

lst October: 7 years | month, grade I; 9 years ! month,
Grade 1II; 11 years 1 month, grade V. Capé Educafion
Department, 1977) were also excluded. The reason for this
was that; in seiecting high and low progress readeré on

the basis of.reading age, children could fall into a high
progress category simply by virtue of being considerably

older than their class peers'and vice versa for the low
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progress. category. Since this would constitute an atypical
reason for being classed as high or low progress, it waé
decided to exclude such cases to preserve a reasonable
degree of homogeneity in the respective high and low

progress groups.,

d) Socio~Economic status

By contrast; socio-economic factors can be considered as
'typical' or central in determining highvor low progress in
reading (Kellmer-Pringle et al, 1966). For this reason

the population was deliberately selected from a variety of
schools in the Cape Town Metropolitan area whose catchmen;
would generally represent the typical range and distribution
of socio-economic status in the South African 'white' group:

Table 53 Figure 3.

e) Selection of grades I, III and V as target grades

for screening

The decision to screen over these three grade levels was

taken on the basis of a pilot application of the D. Young

" Group Reading Test (Young, 1968) to the first five grade

levels in an average middle class school, The results of

this pilot survey indicated that better than average readers
in_gradé I were reading at much the same reading age level
(*RA: 7) as poorer than average readers in grade III.

Similarly the better than average reader; in grade III

were reading at much the same level as ‘the poorer than aver-—
age readers in grade V (fRA: 9). Sincé this spanned, exactly,

the crucial developmental period identified earlier. (chapter VII)
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" TABLE - 5

OCIO-ECONOMIC CATCHMENT OF SCHOOLS USED

‘IN SAMPLE SELECTION

SCHOOL NO.OF PUPILS SCREENED SOCILO-ECONOMIC CATCHMENT
\

1 125 uc

2 181 ‘ UMC

3 180 UMC

4 91 MC

5 228 MC

6 223 MC

7 166 MC-LMC
8 340 MC-LMC
9 154 LMC-LC
10 30 LMC-LC
11 150 - LMC-LC

1868
UC: upper class

UMC: wupper middle class
MC: middle class
‘ LMC: 1lower middle class
. LC: 1lower class
Note: 1In this context these are intended as general des-
criptive labelé only. . A more precise definition of each

child's socio-economic status was used in a later stage of

the sampliﬁgvbrécedure (p 210 ) "
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it was decided to limit the screening to grades I, III and
V. (A similar overlap was clearly present at RA: 8 bet-
ween grades II and IV but this was not regarded as relevant

to the requirements of the design).

ii) Screening
a) The test

The D. Young Group Reading Test (Young, 1968) was selected
as an appropriate screening test for the following reasons.
First, it covers the range of reading ages under consider-
ation (RA: 6 - RA: 10). Second, since the experimental
situation was to require contextual reading and compre-
hension it was important that the screeuning test should at
least approximate this task requirement. In other words,
selection of the experimental groups in terms of reading

age and progress level on the screening test would need

to be reasonably prediective of those same groups' perfor-
mance on the experimental reading material - at the least

on word identification acauracy. In so far as the

D. Young incorporates the reading of senﬁences the meaning
of which need to be comprehended for the correct-wordvélter—
native to be selected, it was felt that this requirement was
at least partially satisfied. Satisfactory concurrent
validity is also quoted with the leale Analysis of Reading
ABility (Neale, 1958) which involves full contextual reading

and comprehension (Young- Neale accuracy; ,884; Young-Neale
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comprehension; ,735. Young, 1968). Since only individual
tests (e.g., the Nealej could provide a total task corres-
pondence with the experimental situation, and since such
tests would have been impracticable for screening purposes
the Q}}Yqung was considered to be a reasonable compromise.
That the reading age norms for the test are British

was of no significance as the objective was to locate
subjects at homogeneous reading age levels, not to compare
them with their peers. (This fact nevertheless accounts
for the apparent inconsistency where the median chrono-
logical age in grade I, at the time of testing was given
as 7,1 years and high progress readers were selected at
7,3 years! This was, however, merely an artefact of the

norms) .

b) Application

Standard instructions were given to all 66 teachers of the
classes involved. The tests were then applied over a
period of one week in October, 1979, and were subsequently
all scored by the experimenter. For each child, infor-
mation from school records was also obtained concerning the
father or caregiver's occupation, The distribution by

sex over the three grade levels was as shown in Table 6.
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" TABLE 6

DISTRIBUTION BY SEX AND GRADE LEVEL FOR

THE TOTAL SCREENED POPULATION

GRADE I GRADE III GRADE IV  TOTAL

GIRLS - 256 293 319 868
BOYS . 335 325 340 1000
TOTAL 591 618 659 1868
NO. OF SCHOOLS 11 11 11 1

NO. OF CLASSES - 22 22 22 22

The.slightly higher proportion of boys is due to school 1
being all boy; while all other schools were either mixed or
balanced by their respective brother/sister schools. It
was decided not to balance school 1 as this would have over-
1oaded the UC socio-economic factor which was regarded as

more important than a perfect sex balance.

iii) Sample Selection

On the basis of the screening test results (appendix 7),
the task Qas to select, at approximately the 7 year reading
age level, a pool of high progress readers from grade I

to correspond with a pool of low progress.readers from

grade III; énd, at approximately the 9 year reading age

... to. correspond with a pool.ofuloa'progressmreaders from
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grade V. Additional constraints on this task were that
the pools should be as homogeoeous (in terms of reading age)
as possible, and that there should be sufficient numbers in

the pools to allow selection of the relevant sample numbers.

Using one standard deviation from the respective means as
the basis for selection, the closest that this could be
approximated, within the other constraints, was selection

of those readérs falling on score points 23, 24 and 25

for high progress readers in grade I and for low progress
readers in grade III. This yielded two corresponding groups
of 38 and 39 individuals respectively at RA: 7,27. Since
mid-test scores are less sharply discriminative of reading
age than peripheral scores (appendix 7) selection over three
score points was still regarded as meeting the homogeneity
critefion. Since the standard error of measurement of the
test is given as 2,18 (Young, 1968 : p.22), and since the
high progress grade I group was 8,5 points (1,29 SD) above
the regpective mean and the low progress grade III group was
10,8 points (1,57 SD) below the respective mean, this sel-
ectign was regarded as entirely satisfactory and represent-

ative of true high and low progress groups.

Selection of the corresponding groups at approximately
reading age 9 was more problematiﬁ. Not only are scores

at the upper periphery of the test more sharply discriminatory
of reading age (requiring selection at a single score point)
but for the grade V results it was clear that since the median
score was in fact the ceiling of the test (appendix 7) that

the criterion of one standard deviation from the respective
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mean would not he a true-réflection of low progress»for
this group. A éeiling'effect was also partially trﬁevfor
the grade_III»group; Given these problems, seleétion

was made largely in terms.of insPectionvand'to‘meet the
other criteria of hompgeneity and sufficient numbers,

‘This yiélded score point 41 (RA: 9,4) as the mosf approp-
riate correspondence point, For grade III.this was 6,2
points (0,90 SD) above the resPéctive me an an& well outside
the error of measurement. There were 39 individual#.at
this point for both grades. For gréde v however, score
point 41 was only 1,27 points (0,35 SD) below the respective
mean. Given ;he marked ceiling effect for this group,
however,.and the expectation that the mean should be reason-
ably close to the median chronological age of 11,1 yéars,
it can safely be assumed that, had the upper levels Qf the
normal distribution been,available for this group, the mean
wouid have been.equivalent to Xra: 10,5‘years. With a
readiﬁg age of 9,4 sglecté& as fep?esenting low progress,
this matches the difference of approximafely one yéar's
‘reéding age from the_mean és selected for the correSponding
high progress (grade‘III) group. On this évidence,

and given that the other criteria were adequately met, this
was regarded as a representative selectiop_of high and low

progress readers. at this reading age level,

For each of the children in the selected sample pools, the
father or caregiver's occupation was rated on the f£ollowing

socio-economic scale: Table 7:
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'SOCIO-ECONOMIC SCALE USED FOR SAMPLE

MATCHING ACROSS ILLUSTRATION CONDITIONS

RATING 4 : _ DESCRIPTION .

4 UPPER MIDDLE CLASS: Professional; seui-prof-
essional; higher admin-
istrative; executive

3 MIDDLE CLASS: Lower administrative;
: clerical; sales personnel

2 LOWER MIDDLE CLASS: Skilled artisans; trained
: field workers

1  LOWER CLASS: Semi-skilled and unskilled
o : workers.,

Note: This scale is a condensed version of the scale used
by Roos (1970,>p.37) in an extensive educational
survey of South African 'whites"conducted by the

South African Human Sciences Research Council.

In‘each'pbol'individual subjects were then paired off

according to their éocio-economic rating (4 with 4;

3 with 3; etc.) Invrandom order, each pair was divided
between thehillustratidn (P1) condition and the no—-i1llustration
(PO) condition until 15 pairs in each pool had Eeén allocated.
‘The remainder éonstituted either unpaired individuals or
uﬁallocated‘pairs.v The resulting socio-econdmic;'grade;
'chronolbgical age and'séx distribution within the final.

design samples-ﬁas as follows: Table 8.
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FINAL CELL SAMPLES BY SOCIO-ECONOMIC RATING,

"GRADE‘LEVEt; CHRONOLOGICAL AGE AND SEX
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-~

CELL MEAN SOCIO- GRADE MEAN CA SEX’ TOTAL
ECONOMIC YRS - MTHS M F
~ RATING

7,H,P1 3,6 I 6 - 8 4 11 15
7,H,PO 3,6 I 6 - 9 8 7 15
7,L,PI 2,2 III. 9 - 2 8 7 15
7,L,PO 2,2 I1I 9 - 2 13 2 15
9,H,PI- 3,3 IIIT 8 -10 6 9 15
9,H,PO 3,3 S ITI 8 - 9 6 9 15
9,L,P1 2,1 v 11 - 4 7 8 15
9,L,P0 2,1 v 11 - 3 5 . 10 15
TOTAL 57 63 120

A number of observations from Table 8'

First, the consistent difference between socio~economic

are of interest,

rating for the high and low progress groups re-inforces the

"well-established finding that reading progress is directly

affected by the socio-economic factor (Kellmer~Pringle

et al, 1966) . .This will necessarily, therefore, have

some bearing on interpretation.of the results.

Second, through random allocation, the mean chronological

ages emerge as_sufficiehtly matched between the P1 and PO



gféups'and that this could be assumed in interpretatignﬂ
Certainly sufficientiéﬁidénce exists on the relationship
between intelligencé and reading progress ,:(Dechant and
Smith, 1977)J” On.the qﬁestion of matching the PI with the

PO groups, it'was argued that this would be sufficienfly
controlled through random a}location together with the'matched

socio~economic ratings.

2, Materialsli

Since the aim was to compare, directly, the oral reading
and comprehénsion of éhildfen not only at two different
reading age levels, but also at two different progress
levels (or seen altérnatively at .three different grade
"levels) , this generated a number of problematic con-
straints on the development of appropfiatelexperimental

reading material,

The firs£ requiremenf wasﬁthat the stories to be read
should have a basic content that would be meaningful to
"all children participating in the experiment, Given the
grade level wvariation, two poésibilities existed; either
to find three levels of story with age-appropriate content

for each grade level or to find the sort of content that

All six stories are reproduced, together with black™ and
white reproduction of the relevant illustrations, in
appendix 2. A single example of the actual colour
illustrations used is provided on p.221,
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As far as possible, the coﬁtent was‘held constant across
the two readability. levels such that vocabulary changes
involved essentially synonymous meaﬁings and syntactic
‘changes involved sim?ler or more co@plex forms,

respectively, of the basic sentence material,

‘Since three different stories were developed at each-of the
two readability levels (reasons for this are given in wv.
below) it was desirable to have as'close a.readability

match between the three stories at any one readability

level as possible. Readability formulae, such as the one
used,.are useful but can Le relatively insensitive to degrees
of difficulty in chabhlary, syntax as well as logic
(Gilliland, 1972). For this reason, storigs were not only
matched at the apprOpriate.readabiiity level as given by the
Spache formula buf additional criteria were also used in
establishing the match: viz. number of 'very difficult words'
(based on an estiméte of relative frequency of usage and
difficulty pf meaning); number of repeated 'difficult' and

'very difficult' words; and number of embedded sentences.

'In-addition it was essential that the stories should be
pitched at, or as near és possible, an instructional level

of reading difficulty for the respective reading age

groupé (chapter VI;I). Constructing the stories to an
appropriaté_readabiiity index was a necessary first stage

i; order to achievé this. The second, and equally necessary
stage,involved pre-testing the stories on-a representative

sample of children in order to check and, if necessary,

refine the readability levels. ~ This was achieved through
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.would be écceptab1e £o a11vthree grade 1evelsf | The

first alternativé,Aalthough more aatural, would have compli-
cated -.and very possibly invalidated - comparisons

(chapter VIII). Althoughbsuch.stories could have been
controlled f&rlthé appropriate level of reading difficulty,
differences in confent, asvaﬁy‘réading teaéher knoﬁs,

exert gonsidefable influence on oral reading and coﬁpre—
»hensioh. ':The second alternative was therefore favoured.
Simple adventufe‘stéries in which the characters, activities,
and settings would, as far as possiBle; allow identification
from gfade.I to'g¥5dé v children:ﬁere.selected. .The basis
fgrvthéée stories was taken ffom,Shiela McCullagh's reading

series, One; Two, Three and Away (McCullagh, 1965).

ii) Readability

Having selecte& in terms of uniform content, the. next
requirement, within,ﬁhis, Qas‘tb set ﬁhe stories at‘the

two readability levels that wéﬁld allow readers aﬁ the
reading éges éf seven and nine to fead, respectively, at
"the instructional level.of-difficulty'(chapter VIII).

In order to achieve this; the stories were partially
re-written making uée‘of the Dale list of 769 'easy words'
(Dale, 1931) to providé a basis for vocabulary difficulty
aﬁd the Spache readability. formula for primary grade reading
ﬁaterial (Spache; 1953) to provide an overall basis for

. ' . . s 1
measuring syntactic and semantic difficulty .

The Spaéhe formula, as opposed to others (Gilliland,
1972), was chosen as it relates specifically to primary
level material and was, therefore, most relevant.
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using thdse children who héd parti;ipated in the pilot

run of the screening.feﬁy and who were therefore not
included in the final'sampling. The groups were
nécessariiy smali and a slightly wider reading age range
than waé selected in the final sampling had to be used td_
locate children at the respective reading age and progress

levels: Table 9.
TABLE 9

SAMPLE USED FOR PRE-TESTING

EXPERIMENTAL READING MATERIAL

READING LEVEL NUMBER IN MEAN RA _ RANGE (MTHS)
i SAMPLE ' :
7,H 3 7 -3 2
7,L 3 7 - 4 2
9,H 2 9 - 2 3
9,L 3 9 ~ 3 0

The socio-economic catchment of the school concerﬁed was
avérage middle-class. The deficiency in numbers was largely
'compens;ted'fér by requiring each chila to read all three

of the stories désigﬁed fdr\his reading age level, The

nett resuit‘of thié was a péol of 18 stories read at reading
age seven level ana é poolvof 15 stories read at reading

age nine level. Since the primary objective was to check

the readability of the material on readers at these. two levels,
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this was regarded as an adequate data base for the purpose.
The stories were scored for word identification accuracy
and 'total comprehension and only the illustrated versions

!

were used: Table 10,
TABLE 10

RESULTS OF PRE-TESTING EXPERIMENTAL READING

MATERIAL FOR ACCURACY AND COMPREHENSION

READING LEVEL MEAN ACCURACY MEAN COMPREHENSION

7H 'l 95,73 47,54

., L 94,62 | 63,71
7: COMBINED 95,18 55,63

9H 98,01 . 65,63

I9L 96,77 77,21

~9: COMBINED 97,39 : 71,42‘

The definition for instructional level reading as used by
Christénson (1969) is th;t readiﬁg level at which the reader
achiéves between 957 and 987 accuracy and/qr 75% to 907
comprgheﬁsiqn. on fhé.bééis of these results it appeared
that stories were béing read at instructioﬁal level -. at
least on the criterion of accuracy. Comprehension was
somewhat low particularly‘in the grade I group, but it was
felt that this was.té be expected invterms of chronological

age., Informal reading inventories usually rely only on



218

- literal recali as the.basis for‘judging 'comprehensign
(Bétts, 1950) sdvthat the lower level of comprehension on

the stories under considerafion'was regarded as adequate
given the more &iffiduit comprehension questions being asked.
(In the fiﬁal results, the average cued recall of main

ideas for the Pl condition - most comparable to the ;RI

criterion - was 72Z% which is nearly emough adequate).

it was ﬁéveftheless felt that the reading difficulty. at

the reading age 9 level was mafgiﬁally too easy, even
although it fell within the instructional range. Since
much of the data was to depend on errors and their analysis
it was also desirable that not too few errors were made .,

In other wofds a very delicate balance had to be struck
 Between subjects making enough errors to allow reliable
analyses as well as their ieading at instructional, not
frustration level.. ' On these groﬁnds, the stories at
reading age 9 were each altered to include fifteen more
words claésed as 'very difficult' (the pre-test had indicated
the approximately 3 out of 5 such words were being correctly

identified).:

In the finai results, fhe average wora identification
accuracy for all groups under all.conditions was 93,54Zf
This was.sémewhat lower than the planned optimum of 957
owing to the effects of reading unillustrated text. For
the illustfated condition, however, - the.basis on which
the pre—testing'had been done - the average was, in fact,
95,17%Z; a very close aéproximation to the optimum. In

effect this meant that children reading the illustrated
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text were reading at instructional level while those reading
unillustrated text were marginally into frustration level

feading.

111) Illustration

Two factors were crucial in determining and defining the
nature of illustration as used in his experiment; the
relevance of illustration to the content of the text, and

the frequency of illustrations within the text.
a) Relevance

As has already been'pointed out (chapter V), several studies
have shown that tﬁe éffetts.of illustration on reading -

and particulafly on comprehension - are in part determined

by the relationship of reievancg that exists betwéén the
illustrations and thét‘text. The aim of this'experiment was
not to explore this relatioﬁship further but, by specifying
and controlling it, to investigate the effects of rélevant

illustrations, per se,

To specify relevance, therefore, the following criteria
were established as minimum requirements for the relationship

between illustration and text:

1. Each 1llustration to be depicted in clear and
unambiguous ‘line with a minimum of decorative or non-essential
detail, This follows Dwyer's (1970) finding that simple‘

line drawings were more effective than more complex treatments.
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2.   Ea;ﬁ'i11ustrétion ;o_deﬁict éentral suBstantivé
Ziﬂformatioﬂ in that,ségfion’of'the texf‘té_which it refers;
and to be sequentiéliy‘related to that section of the text,
This does not iﬁpiy;fhaf an illustration‘should be exhaustive
in its depiétioﬁ.of*tektual informétion but that it should
at 1ea§t réfe? tblwhatkis curréntly iﬁ the text and that
Qhat it depicts should be;central,.and‘not incidentél, to
the informatiaﬁ ithhat section of the text. This féllows
varibﬁs'findings (chaﬁter V) that directly and congruously
‘illustrated textual information is'fetained better than

incongruously, indirectly or non-sequentially related infor-

- mation.

On_the basi§ of these two minimal criteria a good proportion

of éhildrén'é eafiy reéding material éan'bé regarded as

relevantly illustrated. Nevertheiess it is also true that

there are mahy éinglé texts and.¥eading schemes that could

also be regarded as not having relevant illustrations.

Anothef reason. for selecting stories from the Shiela McCullagh
. K

. (1965) series_for use in this experiment was that the

illustrations do fit these criteria: Figure 4 and Appendix 2,
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 FIGURE 4

COLOUR EXAMPLE OF ILLUSTRATIONS USED

b): Frequency

The frequeﬁ;y of illustrétions in a given text, or the
ratio of the ﬁuﬁbervof illustrations t; the number of
worag has not been iﬁvestigated as a factor‘in the role

of illustrationg in regding.' 'NevFrtheless, i£é importance
is obvious. One'illﬁstrafion per 200 words, for’inStancé,
is iikely to have a differént effect to-one illustration
per 50 words if’only becausé any one illustratign can

onlf carry aﬂlimiged'display of relevant and current infor-
matioﬁ} . fhis is more likely to mafch fhe text for the

smaller ratio than for the larger. ‘Samuels' (1967) ratio
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of 1:106,‘for first grade readers, for example, Qould

appear to have been rather unrealistic and, despite his
claim, hardlflrepresentative of normal Clasé;oom reading
conditions. A brief survey of books from three well-
establishéd ~basal reading series (One, de, Three and
Avay, Shiela McCullagh, 1965; Janet and‘John, 0'Donnell

and Munro, 1950; .aﬁd Happy Venture, Schongll,'l939)

reveals that for a reading age of between 6 - 6 and 7 - 6
'the;average ratio is 1:50. This is'délibefately conserva-
tive, On more céntemporary, although less well established,
'reéding material the ratid would be éonsiderably less. It
was clear, therefore, that a ratio of-at least‘1:50 should
be used for tﬁe‘sevén year reading age level in this éxperi-
ment., ‘The question of what ratio to use at tﬁé nine

year réading age levél; however, was more problematic, On
the one hand the fatio is usuglly larger for older reading
ages but, on the'dther'hand,'combarisons between groups
would have beén'largely invalidated without an equal basis
 for the illustration effect (chapter VIII). It was there-
fore decided to retain the same basic ratio for both feéding

age levels,

Oﬁce again, the McCullagh series was found to be approériate.
The re—writing of the original stories changed the ratios
slightly and, in effect, because the stories at reading

age 9 were'slightiy.longer than those &t reading age 7, the

ratios for the former group were marginally larger: Table 11.



. TABLE 11

" RATIOS OF ILLUSTRATION TO NUMBER OF WORDS

IN EXPERIMENTAL READING MATERIAL

STORY RA: 7 RA: 9
1. The Donkey I 34 1 ¢ 37
2. The Island 1 : 39 1 & 43

3. The Giant 1 : 34 1 3 37

Aﬁart from‘the,ratio; the absoiﬁfevnumber of illusfrations
wéé alsq considered important, As has'been emphasised,
giving readers several sequentially related iliustratidns
.within any one story iéwnot'bnly 1iké1y t0vincrease the
gumulative contextuallfélevance of the iilustrations
(chapter V) but it aléo‘relates to norﬁaI readiﬁg cdnditions
ana‘ensureé'thaf‘anf.effec;s dré'not due to thé characteris-
tics of any’oﬁe particular illustrafion; - (This was one

of the specific deficienéies in experiméﬁt I). An average
of nine illustrations therefore appeared in each story:

Table 12.

iv) Story Length '

The decision as to how long the stories should be was
dictated by several considerations. First, there had to
be sufficient length (number of words) for children, -

reading at instructional level, to make enough errors to .
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allow for error'aﬂélfsesb(chapter_IV)g "An aim was theref."
fore sét to generaté an average of not Iesé than 15

errors per anai?sis. ’ With-children reading at instructional
leﬁel (3957 accuracy) therefore{ a minimum of 300 words

per story was indicated.

Second, how'léngva‘story the grade I children could be
expected to cope.with in one sitéing was also a conéideration.
Agaiq; it was felt.fhat a story of appfoximately‘BSO words
would bé a ﬁaximum: fhat‘fo_méke it'éhy longér would

create a very ébnormél pral reading task for»children at

this level. Given this‘conétraiﬁt,:and the additional
éonstraint.that all stories'(at readiﬁg ages .7 and'9)

"had to cover the’saﬁe'baéic contenti(p; 213 ), thié meant
that all stories would have to appfbximaté the maximug of

‘350 words,

Third, given McCullagh's original stories (X600 words),
it was desirable to end the experimental section at a point
that made some sense; a plausible termination point,

if not actual ending, to the story.

Taking all these considerations into account, the final
story lengths, and number of illustrations, were as follows:

Table 12.



" 'NUMBER OF WORDS AND NUMBER OF ILLUSTRATIONS

PER STORY IN EXPERIMENTAL READING MATERIAL

ILLUS~- ILLUS-

STORY RAT: = WORDS  ppyrrlye RA9: WORDS . piot v
‘1. The Donkey - 309 9. 336 9
2, The Island 311 - 8 S 341 8
3. The Giant .~ 308 9 334 9

v) Replication '

Sincg the relatioﬁship,betwéeﬁ ény bné'gtbry and its
set'sf_illustra£ioﬁs must, to somé extent, be unique it
wasbdeéi&ed, despite.the difficulties»of matching for
réédability, to.deliberately vary.thisvwithin the design
A(cﬁapter VIII)f In other words, to ﬁave selected one
stb;y to be read with and without illustrgtion would have
opened the experiment to criticism on the grounds that any
.dfects could be due to the relationship between that part-
icular sfory and its illgstrations and that the s ame
effects might'not appear given a differenf story and set
of illustrationg. Repliéation was therefore built into
fhe design such that threé differentvstoriés, each with
_their own set of illﬁstrations, were to Be read within

each cell of the design. Given that the text was 'marrative'
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in allﬂthreé cases, this would allow'anyvillustration.
effects to be generalized to, at least, other situations

‘involving,the reading of narrative text in general.

. vi) Production and Format

rFof the i11ustratéd yéfsions,ithevfofmét followea the original
M;Cullagﬁ (1965) étories.v In other words, thaf section

of tékt to which ap.illﬁstrétibn referred was located
>'immediéte1y.below7thé reléVanf illusfration. Thé'covef
illustrafioﬁ'waé'répéined but both téxtlénd illusfrafions
 fo11owing the terﬁination pbint of tﬁe experimental section

of the story were covered with blapk'white sheets.

For ‘the no-illuéﬁréﬁion Version;-aii'illustrétions were
coveréd. ‘ Since,fheisaﬁg fo?mat’és'ﬁsed in the i11us—'
tratéd'versidn wouid £avé'appeéréd unnéﬁural —.Large blank
pagés‘ﬁith amsﬁa11 section bf.féxt.; the text'in_the no-
illustration versions was_presenféd.cohﬁinuouély. kfhé
same section divisipns'as Aictated‘in.the illustrated
véféions wefe ﬁeverthéiéss‘rétained as'clear paragraph
breéké so that thé'text,'in both versions, was broken up
inté the same 'chunks'.

For each reading age'ievel, print size and word spacing

was matched with that used in the McCullagh series for fhe‘
s ane épproxima;e-readingiage 1eveis.

All the above is eVident in the répfoductibns of stories and

-illustrations as set out in appendix 2.



3. Experimental Procedure

Each.of the i20 subjects was given the experimental task

by the experimentef. This ensuréd ﬁaximum'consistenéy

of procéduré over all subjects. Subjects were tested
randomly acéordingito the schooi they attended and the
entire proceduré‘waélcompleted over thé first three ;eeks

of November, 1979 iﬂ‘ordgr.tdvminimize developmental changes
beyond the reéding lévels és_determined on the screening

test (October, 1979).

Testing took place in a quiet room in each of the schools

concerned.. This was specifically requested to minimise
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distraction or interruption during the reading of the stories.

Subjects were set at ease and the following task instruction

was given ‘to all,. irrespective of experimental condition.

"I'm trying some stories out to see if

they are right for children of'yoﬁrbage.

I'd like.you to read one for me, and then I'll
ask you.soﬁe questions about. it when you're
finished. I'd iike you to read it without
help, so if you come to a word that is
difficult, just try tb work it out or take a

guess"

It shouid be noted-thatyundgr this 'reading.difeéted' taék
expectation,none~of:the subjects spent time‘gléncing through
the illustrated versiéns befére beginning.to read.  Under
normal reading conditions, where a ﬁhild is more relaxed,
tﬁis would ﬁsually occur so that one could prdbably assume

a stronger illustration effect under such conditions.



Specifically drawing the reader'svéttehtion to the illus-
trations in the illustration condition was considered
. but it was felt'that_this would be equally artificial and

that if the effect emerged withoﬁt doing this then the

test of the hypothesis could only be strengthened.

The iﬁéfruction to " ... read it-Qithout help .o work‘it
oﬁf or take a gueés" was felt to‘be necessar& for two
reasons, First,:it ﬁbuld minimise experimentér interaction
with tﬁe reader d#ring‘thebcourse of reédiﬁg‘andvaparf from
maihﬁaining standard ﬁroceduré for all'subjecfs it would,
specifically, avoid ény differential in orél feedback (see
cfitiéisms of thelfocai éttention.paradigm;' chapter V)

to subjects under fhe ;wo“experiméntal“conditions.

Seqond, since-error analysi$ was to constitﬁte the basis for
several dependent_vafiables, it was important that sub-
jects make their own atgembté_- and have an expectation to
do so - rather'tﬂan ipoking'to the experimenter to provide
answers.. Once reading wés started, therefore, the only

interaction permitted was general encouragement,

Following the oral reading, comprehension questions were
asked in the form in which they appear in Appendix 3.
Ho deviation from the form of questions was permitted but

questions were repeated if the subject appeared uncertain,

The procedure was tape—recorded continuously from the beg-—

inning of oral reading to the last comprehension response.



In order to'minimize'distraétiéh,'noﬂwriften obse:yations
‘were made at_all_&ﬁring'fhe'test procedure. |

The three storiés,iThe bonkey,.The islana énd The Giant were
assigned, prfdr to testing, in rotation order to the list

of squectsvin.eaéh:éeli §f the desién. This ensured that
each story was_feéd;arandomly; fivé times within fhe fifteen

"subjects in each cell.

4.  Transcriptions of Oral Reading and Comprehension Responses

Triple-spaced type—written transcripts of all six stories
were prepared on which all relevant data from the tape-—
- recorded test sessions could be entered (appendix 4). The

following déta were recorded,

i) Oral Reading Errors

Deviations from the\text, at the whole word level, were
written out or coded according to the following system

(based on Donald, 1979b): Table 13.

- Several points need to be made about this system.

a) As Weber (1968) has pointed out, one of the most
frequent confusions between studies of oral reading errors
has been over the level of categorization, Taking the

same exampleas used in chapter IV, an error such as
ran : ' ‘

'he running', taken at the morpheme level, would

‘involve three errors:; at the whole word level, two errors;
and at the phrase level, only one error. The main problem

with both the morpheme and the phrase levels of
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TABLE 13

' TRANSCRIPTIONYAND'CODING SYSTEM.

FOR ORAL READING ERRORS

ERROR TYPE

CODE .

Substitution
Non-word
substitution
Non-word -
substitution,
with clearly

meaningful stem

Addition
Omission

Self~Correction

"underneath ...

- . over
The river rushed past threateningly

" 'thragily'

: . The river rushed past threateningly

underneath ...

. i . "threatenly"
The river rushed past threateningly

underneath ...

and

The rivef_rushed past threateningly A

underneath e

The river ruéhedthreateningl‘y

underneath ...

- - Cwas '
The river I rushed past threateningly

underneath ...

categorization, although they might each be linguistically

justified, is that they do not correspond to the conven-

tional measures of 'accuracy' which are based on the whole

word level (e.g.,‘Neale, 1958).  In addition, they both

generate difficult decision pfoblems in scoring that would
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inevitably reduce reliability.  For these reasons, and to
maintain consistency, all errors in this study were taken

at the whole word level.

b) The system as set out in Table 13 differs some-

what from other error categorization systems that have been
. .

developed for essentially diagnostié purposes (Donald,
1979b; Pumfrey, 1976). For example, reversals have
clear diaénostic significance but, within the pdrposeé of
the present experiment,. it would have contributed'littlé
to categorize. thse errors sepafately: they were s}mply

treated as substitutions. The same holds true for

successive attempts and for sounding out. In the case of

successive attempts - a form of repetition - only the final

*

attempt was taken as the error. This avoided undue

inflation of error scores. Where repetitions took the .

form of 'running starts' - i.e., repetition of a correctly
read word or phrase - (Goodman and Burke, 1973) they were
not counted as errors. This follows Weber's (1968) and

Goodééfﬁs (n.d.,) opinion that such repetitions are not in
the nature of errors at all and, if taken as such, serve
only to distort the measure of word identification accuracy,

Punctuation errors were. also ignofed. Altihough the degree

to which such errors reflect the use, particularly, of
syntactic!information would have been of relevance 1in the
experiment, the reliability of detecting them is so low
(Webér, 1968) that it was regarded as better to.ignore then

with consistency than to include them with doubtful reliability.

Finally, refusals as a category of error did not odgur



232

simply because readers expected, -and were encouraged,

to make some response (see Procedure).

é) In'order not to distortbthe measure of ortho-
graphic error'acceptabiiity, non—word'substitutions were
transcribed, not phonically, but in é“form that fetained
the spelling of the stimulus word as closély as possible
V(as recommended by Goodman and Burke,. 1973). For example,
- the word, menacingiy;.pronounced as fhe non-word (HTEnag?iﬁ
would have been transcribed as 'menacily', not as 'menakly'.
(Since coﬁpafisons with the standard orthography of the
texﬁ were at-staké, phonetic transcription'would also have

' been inappropriate).

d) Proper nouns occurred quite freduently throughout
the stories used in the experiment. Once again, to avoid
as artificial distortion of both accuracy and the measures
of average semantic/syntactic/orthographic error acceptability,
SUbstifution'of‘a proper name (e.g., John.for Johnny) was
taken as an error on its first occurrence onlyf Thereafter,
ﬁrovided the substituted name was used consistently, it
was ignored. Any variétiOn, howevef, was taken as a new

error.

ii. Comprehension Responses.

Subjects' answers to the comprehension questions were trans-

cribed verbatim.-



5. - Scoring of Dependent Variables

L

Using the data transcribed according to the system above,
the scoring of each dependent variable for each subject

was as follows:

i) Word Identification 'Accuracy

Ihe number of uncorrected errers was subfracted from the

‘total number of“hords in the story concerned. The result-
ing total, expressed as a eercentage of total words in

fhe story, represented the aceuracy with which words had

been identified in the story.

ii) Semantic Acceptability of Errors

. . 1 : ' ‘
Each error including those that were corrected » Was scored

The inclusion of self-corrected errors in the semantic/
syntactic/orthographic error acceptability analyses was
justified on the grounds that an error, before it is

corrected, is not qualitatively different from an uncorrected

error: both must necessarily reflect the process of infor-

mation selection as used by the reader. Significantly,
their inclusion also served to boost the number of errors
per analysis. -~ As pointed out earlier, the total number

of words per story was narrowly planned to allow, at an
instructional level of reading, a minimum number of errors
for the purpose of error analysis without, at the same
time, making the stories unrealistically long for children
in grade I. The inclusion of self-corrected errors

(not calculated into the word identification accuracy
score) in the analyses was partly instrumental in the final
average number of errors per analysis being as high as

26 (total number of errors analysed was .3140: N =120).
Since the purpose of each error acceptability analysis

was to determine a characteristic or representative
measure of the reader's use of semantic, syntactic and
orthographic information, the relatively high number of
errors analysed per analyses (cf precedents, chapter IV)
could only increase the reliability of these measures.
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SCALE - ... . . . .. . . CRITERIA

4 - iv) Contractions or Expansions
(cont,). ’

e.g. E He's
S He is ...
E cannot

3 ..can't..

v) PronOun/prbper name substitution (sex and

"number appropriate) .
e.g. E Roger

“SL”' He pointed ...

" vi) a for the substitution (where referent has

not appeared‘befofe)
e.g. E- a

.S Roger stopped near the gate ...

3 E INVOLVES A NON-SUBSTANTIVE CHANGE IN MEANING
THAT DOES NOT ALTER THE BASIC, CUMULATIVE
MESSAGE OF THE TEXT : E IS ACCEPTABLE WITHIN THE
DEEP STRUCTURE OF THE TEXT. .

" Particular Cases: -

i) Verb tense or verb form changes

e.g. E  will
S ou climb.u .;.
y | A‘ ‘ P .
E  Holding

S Hold on tightly....



SCALE - S . CRITERIA
3 ‘ii)vAdditioqifomission‘or'9ub§titution of function
(cont.) . 'words (e.g. pronouns, prepositions, auxilliary
' ‘'verbs, articles, etc.) - 'that alter syntax

but not essential meaning:

e.g. E , S to

s He demanded the return his' d.onke‘y .o
: ' +. (both score 3) .

E/S Roger hadéling tightly ...

iii) Nuwber changes that are not central to meaning:

.e.g. E  arms

"8 .. waved his arm

“iv) Adverb form changes
s é;g.'E - -~ - .strong

.8 '., waS'blowing.strohgly

~v) Redundant ‘additions:
e.g. E - | ' it

.S .. donkey sniffed at A the apple .

" vi) A for the substitution (where. referent has

" appeared before)

The for a substitution (wvhere referent has

'~ not appeared before)

vii) Substantively synonymous substitution but

with connotation change:

e.g. E ' said

.'S .. he called



SCALE . . _ CRITERIA

3 vii) é,g;_E ' ' - carefully
- (cont.) ; ¢ . B .
S .. hear more clearly ..

viii) Non-word substitution where the stem is

clearly meaniugful:
e.g. E- ' "angrilily"

S - ...stared angrily ...

2 E'IS ACCEPTABLE WITHIN THE MEANING OF ITS CLAUSE
OR SENTENCE BUT DOES NOT FIT THE CUMULATIVE
' MESSAGE OF THE TEXT. o

Pariticular Cases:

1) Non-consistent name changes.

[TH
M. -
~

Character changes:
' e,g.'E ' o ' friendly -

S The giant was so fierce

'iii) Logic changes:
e.g. E ; ﬁould
S .. he wouldn't allow ..

- iv) Changes in tone that are central to meaning

e.g. E " almost

'S Roger was most eager




on the following scale for its degree of semantic accepta-

bility within the meaning of the text.
* TABLE 14

SCALE AND CRITERIA FOR SCORING-

" SEMANTIC ACCEPTABILITY OF ERRORS

SCALE _ CRITERIA

4 E (ERROR) IS SYNONYMOUS WITH S (STIMULUS) : E IS
ACCEPTABLE WITHIN THE TEXT IN TERMS OF BOTH DEEP
AND SURFACE STRUCTURE.

Particular:  Cases:

i) Substantively synonymous substitutions:

e.g. I Anong gentle

S Amongst gently rollimg hills ...
..(both score 4)
E afraid

S ... was not frightened

ii) Additions or omissions that preserve meaning

and acceptable syntax:
e.g. E : you

S Shall I help , ?

E/S ... help mepull it in.

iii).  First occurrence of name change:

e.g. E John

S Johnny -

234
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SCALE ., . ° . ... . . .  CRITERIA

1. E 1S SEMANTICALLY ACCEVYTABLE WITHIN NEITHER GENERAL
NOR LOCAL MEANING CONTEXT BUT IS A LEXICALLY
ACCEPTABLE WORD - L '

e.g. E sat

S He set off through the forest

E first

S ..raised his fist and...

NOTE: Only substitutions and additions can score 1I:

_Omissions can score only 4,3,2 or 0,

0 E IS SEMANTICALLY ACCEPTABLE ON NONE OF THE ABOVE
CRITERIA '
e.g. E ‘ “'mencily’

l

S ..glaréd menacingly.. o
_E/S. .o the(EEEEE)rushéd past..

The sum of all semantic scores was expressed as a percentage

of the tétal_possible séoré fqr ali ér;érs (i.e., total
errors x 4). This represented the”average'semantic accepta-
bility of that subject's errors: ‘the relafive'tendency'

vof that subject to use*availaﬁle semanfic information in

iis word identification strategy.

'iii) Syntactic Acceptability of Errors

Each error, including those that were corrected, was scored



on thegfollowing scéle for its dégree of acceptability

within the syntactic’sfructure of the text (or of the subjects

own continuous errors.) .

“TABLE 15. -

SCALE AND CRITERiA FOR SCORING.

SYNTACTIC ACCEPTABILITY OF ERRORS

SCALE T -~ - CRITERIA

4

E (ERROR) IS SYNTACTICALLY ACCEPTABLE TO BOTH
THE PRECEDING AND THE FOLLOWING STRUCTURE OF
'BOTH ITS SENTENCE AND THE PASSAGE ‘

Particular Cases:

i) All name change erfqg§. 

ii) Errors where E may not necessarily be accept-

able to the meaning context but is syntac-

tically interchangeable with §.

e.g. E cat
S ..the kite was swépt‘higher..
E ‘ " up
S HThey ran down the hill

iii) Non-word substitutions where E clearly has

the same syntactic suffix/inflection as S:

e.g. E 'hesisection' : (néun)

S hesitation

E faStgi : o (verb)

‘§ ‘fastened



SCALE . CRITERIA

(_ X ) ‘ ‘E 'ferasome f  (adjective)
contin. N . ' ' o
' S fearsome

E 'agrily' ' - (adverb)
s angrily

iv) Errors that change the syntax of the text but

still result in a syntax that is acceptable

within sentence and passage context,

e.g. E_ : - steal

S . You have nb‘.'righ't to stealing my-
donkey. - (both score 4)

3  E IS SYNTACTICALLY ACCEPTABLE TO BOTH THE PRECEDING
' AND THE FOLLOWING STRUCTURE OF ITS SENTENCE
OR CLAUSE BUT NOT TO THE PASSAGE

Particular Cases:

i) Verb tense changes (iﬁ most cdsesj;  not all):
.é.g. E - runs
S She ran down ﬁhe hill... (passage in

past tense)

ii) Number changes (in most cases: mnot all):

e.g. E - . . islands

S. Alongside the island (single island

previously mentioned)

~111) -Pronoun changes (in most cases: not all)
e.g. E - she

S .+« he explained

240



SCALE. . . CRITERIA

_ 3 . iv) A for the'Substitufion((where referent has
(cont.)’ '~ appeared in a previous clause or sentence);
_ » app _ p '

" The for a substitution (where referent has

"not appeared before):

"2 E IS SYNTACTICALLY ACCEPTABLE TO THE PRECEDING
~ STRUCTURE OF ITS SENTENCE OR CLAUSE: TO THE
POINT OF THE ERROR.

e.g-v E 4 ‘ ‘ IWaS.

S ..but fhe'dOnkey saw him

PR

Note: In the case of omissions, the 'point of
the error' must be taken as the word following

the omission.. . o :
- e.g. E/S ...he noticed Billy shouting
" waving ffantica11y.
In the'case of an error being the first word of -
u.a sentence, a score of 2 is not allowable (i.e.,

such an error can only score 4,3,1 or O,

] E IS SYNTACTICALLY ACCEPTABLE ONLY IN SO FAR AS
IT HAS THE SAME SYNTACTIC FUNCTION AS S.

Function categories:

i) : Noun
ii) . Adjective
f"iii) Verb, auxilliary verb, participle
iv) ©  -Adverb o

v) Personal pronoun



SCALE -~ . . CRITERIA

vi) Preposition
. o ,
vii) ~ Article, demonstrative pronoun, possessive
- pronoun
viii)- Conjunction, relative pronoun
ix) - Exclamation
x)’- - Other '
e.g. E o held
s Come "and help me
E He

S . They usually feed ...

0 E IS SYNTACTICALLY ACCEPTABLE ON NONE OF THE ABOVE
CRITERIA = . - |

"Particular Case: '

i) All non-word substitutions that do not
‘clearly fit-'the criterion for syntactic score 4:
e.g. E 'isiland'

s .. island

. Note: All judgements ére made with reference tovthé actual
text su;fouhding éh error EXCEPT where there are continuous
étrings.of uncqfrécted errors: in“éﬁch cases the string

of érrors is takeh.aé the relevant context and not the

equivalent text,
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4 4 4

e.g. E S forward and took

S The'dpﬁkey came forwards to take the apple.
2 .2 2
E | o | and:starting quickly

S Filling his pipe he stared quietly into the distance.

0 4 20
C

E ~ 'persad' |you under

S Let's persuade | him underneath with ...

(not. a continuous string: corrected error inter-

_venes)

The sum of all syﬁtaéfic:scofes was expressed aé.a ﬁercentage
of the total possiﬁierscorerfor all errors (i.e., total
errors x 4). { Ihis_rebreséﬁted the average syntactic accept-
ability of that éubject's errors: the relative tendency

of that subject to use availa#le synfacticvinformation in

his word identificiation strategy.

Note: " The scoring of non-word substitutions, with

suffixes/infleqtions matching the stimulus word, on the
ﬁaximum.of the syntacticbscale (4 : 1ii above) should, on
Potter's (1980).argument (chapter IV), have confounded further
the relationship between the érthographic and syntactic
acceptability ratihgs. In fact, the correlation between
scéfes on the two scales (chapter X) was -,103; a non-
significant relatiqnéﬁip. ‘ Further,vsince syntactically
constrained non-word subsfitutions comprised a significant

proportion of all errors, and since most of these scored 0



semanticélly, anothéf'effect was tofreduce‘thg;ingvitable
rélationéhip;between scores on.the Syntactic.and semantic
scales (the relevant.correlation being !440:which, although
.signifiéant, was_cqnéiderabiy iower than that obtained in
experiment I (Qhere these errors had Been scored as

syntactically 0).

iv) Ofthographic Acceptability of Errors

Each error, including those that were corrected, was
scored on the following scale for its degree of ortho-
graphic acceptability to the equivalent stimulus word in

the text.

TABLE 16

SCALE AND CRITERIA FOR SCORING

ORTHOGRAPHIC ACCEPTABILITY OF ERRORS

SCALE . ) ' CRITERIA

5 E (ERROR) AND S(STIMULUS) CONTAIN IDENTICAL
i 'LETTERS, IN THE SAME SEQUENTIAL POSITION

e.g. E vijfland’ 'giant' (pr.'geeant!') wind
S island giant o wind
4 E DIFFERS FROM S BY{ONE LETTER, ALL REMAINING

LETTERS BEING IN THE SAME SEQUENTIAL POSITION

e.g. E strong was fire a waited

S string has. fir at wanted

264
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DIFFERING

e-go'

SCALE CRITERIA
4 OR

E AND 5 CONTAIN IDENTICAL LETTERS, BUT IN

SEQUENTIAL POSITION

E there saw who ‘'ferice' no

S three was how  fierce . on

E DIFFERS FROM S BY TWO LETTERS, ALL REMAINING
LETTERS BEING IN THE SAME SEQUENTIAL POSITIOW

e.g. E _bright open the was near

S . bfightly over that had nearer

OR

E DIFFERS
REMAINING

é‘. gn,.

FROM § BY ONE LETTER, WITH ANY OF THE
LETTERS IN DIFFERING SEQUENTIAL POSITION

E from what tell had wild

S for want let and wide

E DIFFERS
REMAINING

é"g“

2

—

(@

FROM S BY TWO LETTERS, WITH ANY OF THE

LETTERS IN DIFFERING SEQUENTIAL POSITION

E far went opened his will

S after wanted pointed the while

E AND S HAVE FIRST AND SECOND LETTERS IN COMMON

E shot . rum ‘there always theirs

S shouted running through also them

'E AND S HAVE FIRST AND LAST LETTERS IN COMMON

€.g..E dodged said ~'treatenl_y"vcalled

S dashed shouted threateningly could
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SCALE = CRITERIA
1 E AND S HAVE FIRST LETTER IN COMMON
e.g. E was but back hOping

S. were because branches  hesitation

0 E FITS S ON NONE OF THE‘ABOVE CRITERIA
e.g;.E~‘reacﬁ ;fﬁfraid | _ lobked wand;;ed
:I_S stréﬁchgdlfrightéhed  stared owned
All oﬁissidnS) Siﬂcé none of thege’types of error

. D . . o : .
All additions),bear any 1dent1f;ab1e orthographic
: ' . . relationship to the text, they all

score 0

‘Note: Sequential*positioh-is, in all cases, taken from the

beginning of the words concerned: i.e. forward sequence,

The éum of all ofthographié scofeg'ﬁas'expréssed as a percent-
age of the tofél'ﬁossiﬁié.orthographicfSCOre for all errors
(i.e., iotal errors x 5). This.represeﬂted the aQerage
orthographiﬁ aéceptability of thaﬁ éubjects' errors: the
relative tendenéy.of that subject to usé‘aﬁailable ortho-

graphic information in his word identification'stfategy.

v) Self-Corrections

The number of self-corrections was expressed as a percentage
of the total number of errors (corrected and uncorrected).
This represented the rate at which errors were being spon-

taneously and overtly detecte& and corrected by the subject.



Comprehension

‘Thé compreheﬁsioﬁ question for all six stories; together
with exampies of answers at tﬁe various levels of scoring
for each'question in each stbry'are fully set out in
aﬁpendix 3. - In the preSept context, the criteria used
for.sﬁoring each type of comprehension question wil} be

set out. Examples will be selected from The Donkey at
reading.age seven level. - Siﬁcg.the scoring criteria apply
'tojthéISame_tYPé'of queétioﬁ'ééross all.stories, this
shou}d be sufficiéntly representative for the”purposelof

illustrating the scoring rationale.

-vi) Literal Compféhension:

,This Qashé'éompqsité score coﬁprising the Qdﬁ of scorés on
:a) 'Depail, ”b)‘Cause:effect, c)'Main idea,'and d) Related
.ideas; : The séofe Qa§ é#pressed as‘ﬁ percentage of the total
possibie séoré (10) and‘fefieéfe& the reader's‘litéral
comprehension bf*thqselidé&svthét wefe explicitly stated

in the text,
a) Detail

Scoring of answers to questions requiring the accurate

recall of detail from the text was on the following scale.
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' TABLE 17

" SCALE AND CRITERIA FOR SCORING

‘LITERAL'COMPREHENSION ¢ DETAIL

SCALE

CRITERIA

THE READER'S ANSWER (A) IS SYNONYMOUS WITH THE

'TEXT-BASED ANSWER (T) : A CONTAINS ALL SUBSTANTIVE
ELEMENTS OF T. | S

Qﬁestion:(Q): Where was the donkey standing when

the boys first saw him?

Text-based answer (T): Under a tree, in a field.

e.g. A: 'Next to a tree in the middle of a

big field'

A CONTAINS AT LEAST ONE SUBSTANTIVE ELEMENT OF T.

e.g. A: 'Under a tree'

A CONTAINS NONE OF THE SUBSTANTIVE ELEMENTS OF T.

e.g; A: 'In a stable'

b)v

Cause-Effect .

~Scoring of answers .to questions requifing‘recali of the

cause to an effect as specified in the text was as follows:
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TABLE 18

“§SCALE AND CRITERIA FOR SCORING

.J'LITERAL”COMPREHENSION: CAUSE-EFFECT

SCALE . - CRITERIA

2 ' A EXPRESSES THE SAME EXPLICIT CAUSE AS IN T.

- Q: Why did fhe:dbnkey'run away from Rogér?’
'AE'Beéause'hé-dashed over towards the donkey.

He waved his arms. He cried 'Stop!'"

e.g. A: 'Because Roger dashed over and shouted
A ) .
.at him,

1 A IS AN INDIRECT OR NON- EXPLICIT (IN TERMS OF T)
: EXPRESSION OF THE CAUSE.

e.g._Aﬁ 'Because he didn't want Rogérlto_ride

. . ).
him.

0 A IS AN ERRONEOUS, IRRELEVENT OR REDUNDANT
- (CIRCULAR) CAUSAL. STATEMENT

e.g. A: 'Because he was fast,'

¢) Main Idea

Scoring of answers to questions requiring a summary of
the main idea or central series of events in the story was

‘as followsﬁ



" TABLE 19

 'SCALE AND CRITERIA FOR SCORING

LITERAL COMPREHENSION: MAIN IDEA

SCALE - | CRITERIA

'3 A EXPRESSES T THROUGH REFERENCE TO AT LEAST THREE
 OF THE SAME IDEAS

Qi How did Roger manage to get onto the
donkey"to;ridelﬁim?
T: : thnn& held out an apple.  Roger climbed
: up. the tree (or, onto the branch).
‘The ddnkéy came ‘nearer (233.t60k the
apbie from Johnny's hand). Roger: |
siipped'down ontd'the donkey's bagk.

;‘ e.g.‘A{ 'He climbed a tree and then jumped
-down when the donkey came to get the

épple.f

9 A MAKES  REFERENCE TO TWO OF THE IDEAS IN T.

'e.g; A:'fHéréiimbed,onto'a branch and juﬁped

... onto the donkey's back.'

1 - A MAKES REFERENCE TO ONE OF ‘THE IDEAS IN T.

e.g. A: 'He climbed a tree.'’

- .

0 A MAKES REFERENCE TO NONE 0§ THE IDEAS IN T OR IS
NON-EXPLICIT. - ‘

>é,g. A: 'He'jumbéd on,'



251

d) Related Ideas
 Scoring of answers to questions requiring thé»grouping

of related ideas or’évents,.stated but not necessarily

of expreésly‘groﬁped'in the text;:ﬁas as follows:
TABLE 20

‘'SCALE. AND CRITERIA FOR SCORING

LITERAL COMPREHENSION: RELATED IDEAS

SCALE | | CRITERIA

3 A MAKES REFERENCE TO AT LEAST THREE OF THE IDEAS
IN T. ' o '

v_Qi Whét'happened in the first part of the

story?

T: lRoger and Johnny had climbed a hill.
:Johﬁny was flying his kite. The wind
blew the kite higher. Johnny had to
run after it., . He asked Roger to help

pull it in. ‘They pulled it in iogether.

e.g. At 'They were flying their kite and the
'~ wind blew it so they had to run after

it

2 A MAKES REFERENCE TO TWO RELEVANT IDEAS

e,g{'A: 'They were flying a kite and Roger
' helped Johnny but they nearly fell
off the hill.'



'SCALE R CRITERIA
1 A MAKES REFERENCE TO ONE RELEVANT IDEA.

e.g._A:"They’had-a'kite and they were play-

ing around with it.'

0 A IS IRRELEVANT,

e.g. A: '"They were going for a picnic and

thnny brought an apple along.'

S vii) Inferential Comprehension

Scoring for answers to questions requiring the drawing and
,,justificétion of a character infefence, beyond the stated

~ information in the text, was as follows:

TABLE 21

SCALE AND CRITERIA FOR SCORING

INFERENTIAL COMPREHENSION

SCALE ' ' CRITERIA

3 A IS A FULLY EXPANDED AND JUSTIFIED EXPRESSION OF
v THE INFERENCE AS DRAWN IN T,

Q: Who do you think is the cleverest of the
' two boys? Why? '
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SCALE o CRITERIA
3 T: Johnny. Because it was he who thought of
“(cont.) '

the idea of holding out the
apple so that the donkey would
come nearer and Roger could

jump from the tree onto his back.

e.g.'Aﬁ 'Johnny. Because'he,thought of how
to get the donkey near with an apple

so Roger could jump on him.'

2 A IS A PARTIAL EXPRESSION OF THE INFERENCE AS
DRAWN IN. T: A CONTAINS A RELEVANT JUSTIFICATION
BUT THIS IS NOT FULLY EXPANDED.

e.g. A: ‘'Johnny., Because he thought of

the idea.'

‘A IS A FULLY EXPANDED AND JUSTIFIED EXPRESSION OF
A LEGITIMATE INFERENCE THAT IS NOT DRAWN IN T.

‘e.g. A: ‘'Johnny. Because he waited to see
. “what would happeﬁ to Roger before
he tried to ride the donkey'

1 . A IS A PARTIAL EXPRESSION OF THE INFERENCE AS
DRAWN IN T BUT IS NEITHER EXPANDED NOR JUSTIFIED

é;g. A: 'Johnny'

0 A IS AN ERRONEOUS INFERENCE OR IS IRRELEVANT.

e.g. A: 'Roger'
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SCALE CRITERIA
0 . A: 'Johnny. Because he knew how to.
(cqnt.) ' fly a kite.'

The score for inferential comprehension was expreséed as
a percentage of the total poésible score (3) and reflected
the degree to which the reader could infer and justify a
relevant conclusion that had not been specificaily stated

in the text.,

6. Reliability

Three areas of scoring required to be checked for reliability:

a) The first involved those variables that were
essentially dependent on: the accuracy of transcription;

word identification accuracy {(number of uncorrected errors)

and self-correction (number of sponteneous self-corrections).

b) The second involved the three error analysis

scales and their application; Semantic Acceptability;

Syntactic Acceptability and Orthographic Acceptability.

c) The third involved the comprehension variables

where both the accuracy of transcription and the application

of the relevant scoring scales was at stake.

One sixth of. the total sample was randomly selected for
the reliability check. In terms of the design, the 20

subjects thus selected were distributed as follows:
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"DISTRIBUTION WITHINLDESiéN'CELLS OF

"RANDOMLY'SELECTED'RELIABILITY'SAMPLE

‘Pl - PO
H 2 3
7 - .
‘ L 2 2
2
9 .H 2
L 2 5 TOTAL 20

Given the nétﬁrelof.ﬁhé QariABleé,bﬁgfticularly'thé scoring
~scales involved, thé:most-relevanf form of reliability check
was jnged to be tﬁé félatiénship'bétwéen two iﬁdependent

. (inter-judgé)‘;atings on eéch variable, Tﬁe independent
juage, a‘iecturé;,iﬁ ﬁéycholog&lwifh some.khowledge of the
coqcept; involvéd, was tréined by the éxperimenter on the

application of the relevant scales.

a) Oral -reading transcription

An independent-transcriﬁtion for each of the 20 subjécts

in the reliability sample'was made from the original taﬁe-
recorded.data.‘ .Raw' (untransformed) scores fér number of
errors (word.identification accuracy) and number of
self-corrections were then coﬁpared across the two.ratingsi

The reliability co—-efficient for number of errors

,wa# r= ,986 and for number of self-corrections, r = ,960.

Given that errors in transcription, in most cases, occur only




through 1&pses:of concentration, these co-efficients are,
"as expected, high.: The fact of their being high, never-
‘theless, endorses the confidence with which results for

these two variables can be interpreted.

" . b) " Error analysis scales

A choice.wag availaﬁle for this group qf Qariables; éo base
the iﬁdepeﬁdent erfdf'aﬁalysis 6nveithei the briginai :
trénscription 21 on fhe iﬁdepeﬁdeht transcriétidn. | The
former would give,the‘réliability ﬁf applying'the scoring
scaleé‘by.two judges on'thevéame set of transcribed data:
the lafter woul& givéi;hé feliasility of applying the scoring
scaieg By two ju&éés on independen;lyvtransﬁribed data.
_'Sinée it wag bath mare rigorousiand more repreéentative of

a totaliy‘independent asséssﬁent di.é'sﬁbject's errors, the
iéfter procedure was adoptéd. Baséd.on.percentagererror
accéptabilities, the foll&wing reliabiiity co;efficienfs
were ob;ainediiqr the tﬁo independent assessmepts over the
v;hreé'respeétive éifOr énélyses:

_ Semanfic éc#gptability of errors -: r = ,955

Syntacticracceptability of errors : r = ,893

Orthographic acceptability offeffors:r
- : » o '

A

2957

Given the cdmplexity oi the scoring procédure,.ﬁhese
reliability co-efficients are highiyvéétisfactory; - It

can bé claimed with cqnfidence that'the error analysis

sc#les as developed iﬁ'this.study'aré'satisféctorily reliable
instiumenté for assessingﬂthe semantic; the syntactic and

- the orthographic acceptability of errors.
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It is éf intereétlto>hote.fhat all the co—efficieﬁts qugted
above are, in fact, similar to those obtained by Hood (1976)
aftér extensivé tréiﬁipg.of five jﬁdges. | For number of
errors and number of sé1f-correctioﬁs the co-efficients
quoted were betweem ,§7 a#d »99. Fb} orthpgraphic accept-
ability based on éisimﬁler, discrete ciitérioﬁ, the
éo¥éffi¢ients ﬁere also beﬁween ,97 and ,99. For contextual
acceptability (combined semantic and Synt;ctic acéeptability
with pré-errorjgontext,_Sentencg coﬁtextﬁand passége context
as‘criteria)vthe.éo*effiéients were Betﬁeem ,84 and ,94.
Although Hood was evalﬁating reliabifity Q#er five judggs,
ﬁef co~efficients.?,oh_mﬁch»simpler.criteria thaﬁ those used
in this study - do indicate that theipresgnt scales, deépite
théir COm?lexity, gre‘sﬁffiéiently definitive to allow a

similar level dfffeliability. 

c) Comptéhenéion

As with the error ahalysis'Scéles,.thevmore rigorous
optién of testing the coﬁpréﬁension scaleé on the basis of
ﬁhe independenf‘tfanséription was adopted. For scores on
énswefs to‘thé five différgnt comprehension questions,

the following reliability co-efficiéﬁts were obtained;

. Detail: | , r = ;861
2, Caﬁse—Effect; r = ,866
3. Main Idea:’ ‘r = ,903
4, Related Ideasﬁ'.f'= ,899

5. Inference: r= ,971

The co-efficient for the sum of scores on answers to
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questions ] to 4,.Litera1 comprehension, was r = ,9417
Again, these cefefficients are all satisfactorily high.
:The relatively highAreliability of scoring inferential
‘comprehension was somewhat surﬁrising given its relative
eompleXity in comparison with other comprehension criteria.
However, many subjecte, particuleply at the reading_age
seven level, scored either 0 of eniy_l on this variable

and since the crlterla for these two scores are clearly
def1n1t1ve (see comprehen51on scales above)the relatlvely
high reliability is probably, in part,'acceunted for in
this. Desplte the hlgh 1eve1 of variance on thlS varlable
(see Results,'ehapter X), and the reser&atlons (expressed
in chapter XII) oh.the‘teliability of a measure'of compre-
hens1on based onvone questlon,-it ie at least c1ear that
-scorlng of the varlable was h1gh1y re11ab1e. This does

add some meaSure of confldence to the results.
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 CHAPTER X

-‘RESULTS AND INTERPRETATION

The results will be:presented.in two sections. ~ The

first and major section will cover the presentation

and interpretation of comparative data within the
experimental design., ‘Cell and treatment means together.,
with the relevant analysis of variance data will be
presented and interpreted for each of the dependent

variables in the following orler:

1) Wofd Identification Accuracy
ii) Semantic Acceptability of Errors
iii) Syntactic Acceptability of Errors
iv) Orthographic Acceptability of Errors
v) Self-Corrections
vi) Literal Comprehension

vii) Inferential Comprehension

The main purpose will.be to identify significant illustration
(P) effects across the four experimental groups, RA7, High
Progress (7H); RA9, High Progress (9H); RA7, Low Progress
(7L) and RA9, Low Progress (9L). Although not
specifically hypothesised, it is expected that the relative
strength of the P effect will differ across the four experi-
mental groups (Chapter TII), A second and important purpose,
therefore, will be to’identify significant progress level

(Pr) and reading agellevel (RA) effects particularly where

these interact with i1llustration (P) effects. Where



Pr and RA effects are independent of any P effect they will
be interpreted in so fér as they are of general interest
although not of.direct relevance to the experimental issue,
Furthermore, since the relative strength of P effects 1is
not always apparenf in the absélute terms of conventional
interpretation, trénds, where necessary, will also be
interpreted particularly where thesg are consistent with
‘theoretical expegtations or are consistent in pattern over

theoretically related dependent variables.

The second section will involve thetpresentation and inter-
pretation of a correlation métrix over all dependent vari-
ables (all subjects, all conditions).' This is introduced
i so far as it might elucidate inter-relationships amoug
the dependent variables and the significance of these for
the theoretical and.practical intérpretafion of the

overall results.

For all results, levels of significance will be indicated

{

as follows (critical F values for analysis of variance -

results with df 1/112 are also indicated):

+++ = p ¢ .001 (F = 11,38)
++ = p £ .01 (F = 6,85)
+. = p £ .05 (F= 3,92)

Throughouf,thé iliustfation condition is represented as P]I
and the no—illuétration condition as PO0; the seven year
reading age level iélrepresented‘as 7 and the nine year -
" reading age level as 9; .high brogreés-readeré are repres-

ented as H and low progress readers as L.

260
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1. Analyses of Variance

- i. Word identification Accuracy

Scores on this variable are represented in the following

formula:

a~b
a

)

Word identification accuracy = 100(

where: a Total number of words in the text

b Number of uncorrected errors

TABLE 23a

CELL MEANS/STANDARD DEVIATIONS,

CELL MEAN DIFFERENCES (P1 - PO) AND

TREATHMENT MEANS: WORD IDENTIFICATION ACCURACY

Pl PO

DIFF
H 95,91 89,30 6,61

7 : (2,55) . (8,05)
L 94,47 91,38 3,09

(2,72)  (5,30)
i 96,08 95,60 0,48

9 | (1,89) ©(2,66)
L 94,24 91,35 2,89

(3,20) (4,26)




Pl PO
H 96,00 92,45
L 94,36 91,37
Pl PO
7 95,19 90,34
9 95,16 93,48
H L
7 92,61 92,93
9 95,84 92,80
Pl 95,18 H 94,22
PO 91,91 L 92,86

7

92,77

94,32

262



WORD IDENTIFICATION ACCURACY

97
96
95
94
93
92
91
90
89

88

FIGURE 5

GRAPH OF CELL MEAN PROFILES:

WORD IDENTIFICATION ACCURACY -

TABLE 23b

ANALYSIS OF VARIANCE SUMMARY TABLE:

WORD IDENTIFICATION ACCURACY

263

- P

SOURCE Ss df MS F RATIO
P 319,61 1 319,61 17 ,54+++
Pr 56,00 ! 56,00 3,07
RA 72,11 1 72,11 3,96+

pXPr 2,30 1 2,30 0,13
PxXRA 75,23 ! 75,23 4,13+

PrxRA 84,87 1 84,87 4,66+

xPrxRA 66,09 I 66,09 3,63!

WITHIN 2040,67- 112 18,22

1

P < ,06
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Given the pattern of interaction on otﬁer.dependent
variables; given that group differences at Pl on fhis
particular Qériaﬁle'are, a . priori, limited by thérpre—
testing of iliustrated stories tovbe readable ét approxi-
mately 957 accuracy for all expefimentai groups (cﬁépter
IX); and given,tﬁat the PxPrxRA interaction is never;heless
very close to the stipulated 57 level significancé (F = 3,63;
p £ ;06: Table 23b), it seems most iogicél to analyse

the results for this variable on the basis of this inter-

action.
TABLE 23c¢c -
SIMPLE INTERACTION EFFECTS:
WORD IDENTIFICATION ACCURACY
SOURCE ss . df us F RATIO
PxPr at 7 46,61 S 46,61 2,56
at 9 21,80 , 1 21,80 1,20
PxRA at H 141,21 1 141,27 7,75++
L 0,13 1 0,13 0,01
PrxRA at PI 0,58 1 0,58 0,03

PO 150,41 1 150,41 C 8,26++

WITHIN 2040,67 112 18,22
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On the basis of the significant simple interactions P x RA
at 4 and Pr x RA at PO, the following simple-simple main

effects are.relevént:
TABLE 23d

SIMPLE~SIMPLE MAIN EFFECTS:

WORD IDENTIFICATION ACCURACY

SOURCE Ss df S F RATIO
P at 7,H © 327,76 1 . 327,76 17,99+++
9,H 1,68 1 1,68 0,09
RA at H,PI ' © 0,20 . 1 0,20 0,01
H,PO 297,74 1 297,74 16 ,34+++
Pr at 7,P0 32,43 1 32,43 1,78
9,P0 135,73 1 135,73 7,45
(RA at H,PO 297,74 o 197,74 16 ,344++) ]
L,P0 0,01 1 . 0,01 0,00
‘Within © 2040,67 112 18,22

On the basis of the non-significant simple interactions

P x Pr at 7; P x Pr at 9; P x RA at L and Pr x RA at PI~

Effects that are redundant in the table as a whole will

be bracketted but will be included to preserve the deductive
pattern from simple interaction to relevant simple-simple
main effects.



(Table 23c), the following simple main effects are relevant:

TABLE 23e

SIMPLE MAIN EFFECTS: WORD IDENTIFICATION ACCURACY

SOURCE ss df . MS F RATIO
P at 7 352,51 1 352,51 19,35+++
Pr at 7 1,51 1 1,51 0,08
P at 9 42,35 1 42,35 2,32
Pr at 9 139,37 I 139,37 7,65++
P at L 133,70 1 133,70 7,344+
RA at L 0,27 1 0,27 0,02
Pr at Pl 40,56 1 40,56 2,23
RA at P 0,02 1 0,02 0,00
WITHIN 2040,67 . 112, 18,22

Interpretation

Illustration (P) Effects:

Given the P x Pr x RA interaction (F = 3,63; p « ,06:

Table 23b),

analysis of the simple interaction effects

" (Table 23c) reveals a sighificant P x RA interaction at H

(F

(F

7,75++).

The simple-simple main effect for P at 7H

.17,99+++) is highly significant while P at 94 (F =

0,09) is non-significant (Table 23d).



Going from the non—éighificaht éimple interactions

(P x Pr at 7; F = 2,56; P g‘Pr at 9, F = i,20; P x RA
at L, F =.0,01: Table 23c), the simple main éffects for
P both at 7 and at L are siénificant (F = 19,35+++;

F = 7,34++ respectively) while P at 9 is non-significant

A

F = 2,32, Table 23c).

It apﬁears, tHerefore, that there is'a.strang and’
significant P effect for thé 71 groﬁp and a ¢learly non-
significant P effect for the 9H group. On the'otheE

_hahd the P effect 1is significant for the.combined groups

at L (7L and 9L) and at 7 (7L and 7H) but non—significaht

at 9 (9H and 9L). Given the sgrong P effect for 7H and the
clearly non—significant P.effect for 9H,it would appear that
the P effects for 7L and 9L are qnly moderaﬁe_(i.e., the
strong effect éf 7 ig heavily influenced by the 7H effect
and the non-significant effect at 9 is hgavily influenced

by the QH.effect), fhis pattern is consistent witi the
cell mean differenceg (Table 23a) and the rglative P |

effects as shown in Figure 5.

On these grounds the results for the P effect may bg taken
as evidence that reading with or without illustrations has
effectively no influence on the word_identification accuracy
of high progress readers at readlng»age nine. On the

other haﬁd, the influence 1is sttoﬁg for high progresé
readers at reading age seven and modérate for low progress

readers at the reading ages of both seven and nine.
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Progress level (Pr) effects:

The simple interaction effects (Table 23c) reveal a sig-
nificant Pr x.RA interaction at PO (F = 8,26++), The
simple-simple main effect for Pr at _QPQ is significant
(F = 7,45++) while Pr at 770 1is non—significant (f =

1,78: Table 23d).

Going from the non—significanf simple interactions (? x Pr
at" 7, F = 2,56; P x Pr a£ ps, F = 1,20 and Pr = RA at P11,
F = 0,03; Table 23c¢), the simplé ﬁgin.effect for Pr at 9
158 significant (F = '7,65++) whiie Pr both at 7 and at Pl

is non-significant (F = 0,08; F = 2,23: Table 23e).

It appears, therefore, that the.ZL aﬁd 7H groups do not differ
significantly overall in'their word identification accﬁracy.
Although there appears to be a significant difference overall
between the 9H and 9L groups the‘cdﬁbiﬁed groups at Pl

(7H and 94 vs 7L and 9L) do not show a significant difference
while at PO there is a clearly significant differeﬁce between
9H and 9L. Thié apparent anomaly becomes clarifigd in |

Considering the RA effects as well.

Reading Age (RA) effects:

The simple interacfibﬁveffects (Table 23e) reveal a sig-
nificant P x RA interaction at H (F = 7,75++) énd.a sig—
nificant Pr x RA intéraction at'Pb (F = 8;26++).‘ The
simple-simple main effect for RA at HPO (F = 16,34++) is
significant while‘RA ét HP! ahd RA at LPO are both non-

significant (F = 0,01; F = 0,00 respectively: Table 23d).
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Going from the non-significant simple interactions (P i
RA at L, F = £,01 and Pr x RA at P1, F = 0,03: Table 23c¢),
the simple main effects for RA both at L and at Pl are
non-significant (F = 0,02; F = 0,00 respectively: Table

23e).

Thus, the 7L and 9L groups do not differ significantly
overail in their word identification accuracy. Neither
do fhe combined groups at Pl (7H and 7L Qs 9H and 9L).
At PO, the 71 group differs significantly from the 94

group but the 7L and 9L groups do not differ.

Considered together with the Pr effects, the evidence indi-
cates that there are no differences betweenvgroups at P1,
At PO, on tﬁe other hand, there are no differences between
7L and 9L or between 7L and 7H (or between 7H and 9L

by implication) Egi a significant diffefende does exist
betweeﬁ 9H aﬁd‘9L:and between 91 and 7H (and, by‘implication,
between 9H and 7L),v In other words; simply stated, where
illustrations are available, word identificétion>accuracy
is similar for all groups: where illustrations are not
available, word identification accuracy 1is significantly
lower for all groups‘éompared to the high progress readers

at reading age nine. Two observations need to be made here.

First, élthough'the difference between 7H and 7L at PO

is non-significant, the trend for high progréss réaders

to have a lower level of word idéntification:acéurécyvthan
low brogréss readers under this condition is counter to what

might be expected. Since the design necessitated the
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selection of high progress readérévffom a lower grade

‘than iow progress feadefs‘(chaptér VIII),.ifvis likely

that a grade lével'effect may account fqr thevtrend; In
other words, 74 (grade I).feadefs ténd to be more sﬁsceptible
to the removal of illﬁst:ations in word identification

than 7L (gfade iII) readers. The tendency, on this
.variable alone, is not distinguishgblé,ffom a chancé efféct
(F = 1,78; p < ,26: Téble 23d); "It is mentioned, however,
because it appears on éubsequent variables and may |

therefore constitute a genuine effect,

Second, given that stories had beén constructed and pre-
tested to be reaaéble at an 'instructional' level of accur-
acy, ziEE.illustrépioﬁs, for all experimental jzroups
(chapter.IX) theAlack of differences uncder the illustration
condition is entirely expected.'  Thu$, the general pattern
of results suggests that under‘ﬁhe no-illustration éondition
the high progress readers at reading agé nine are as acc-
urate in their word identification as they are under the
illustration condition. On the other hand, the low progress
readers at reading ages seven and nine and, particularly,
the high progress readers at reading age seven achieve a
significantly lower level of word identification accuracy
witere the contextual information in illustrations is not
available: for these groups it appears that-word iden-
tification without the support of the illustrations is a
less accurate process than it is fof the high progress
readers at reading age nine, and than it is for these saue

groups where the illustration information is available.
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Baéed on a éimilarvpattern‘;hat apﬁearé 6n OtheIVVariables 
'}(see below), it seems likely that the roié of illustrations
is to increase fhe acceésibility of sem&ntic information,
in:particular. ~ Thus, on:word‘identification éccufacy,
when illustrations are not available, the high progrésé_
readers at reading age nine are relatively unaffected since
semantic information is accessible to them through the

text itself. By contrast, high progress readers at
reading age seven (grade I) appear to be stropgiy depen~-
dent on illustrations andlto find word identifiéation diff-
icult where the relevanﬁisemantic information ié not made
accessible through the ektra-textual cénteXt of illustrétions.
Low progress readers at both reading age levels appear to

experience an intermediate effect between these two extremes.

ii. Semantic Acceptability of Errors

Scores on this variable are represented in the following
formula:

S SEM

Semantic acce;')t:abilit:y'-= 100 ( Zq

where: SEM Score (0-4) for each error1 on the sem-
antic acceptability scale

Total number of errors1

(=P
[]

‘Errors' here include those that were subsequently self-
corrected.



TABLE 24a

CELL MEANS/STANDARD DEVIATIONS,‘CELL ME AN

DIFFERENCES (P1-P0O), AND TREATMENT MEANS:

SEMANTIC ACCEPTABILITY

272

PO

Pl DIFF
H 47,72 28,01 19,71
(11,40) . (13,00)
L 48,88 43,00 5,88
(11,70) . ( 8,62)
H 47,02 40,47 6,55
(10,17) ( 7,69)
L 56,39 , 44,07 12,32
(10,85) (11,59)
Pl PO
it 47,37 34,24
L 52,64 43,54
Pl PO
= 42,27 32,51
9 51,71 48,30




SEMANTIC ACCEPTABILITY
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H L
37,86 45,94
43,75 50,23
Pl 50,00 H 40,81 7 41,90
PO 38,89 L 48,09 9 46,99
FIGURE 6

GRAPH OF CELL MEAN PROFILES:

SEMANTIC ACCEPTABILITY




TABLE 24b

ANALYSIS OF VARIANCE SUMMARY TABLE:"

SEMANTIC ACCEPTABILITY.
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F RATIO

SOURCE o s df “MS

P 3705,52 5 o '3705;52 32,06+++
Pr  1589,88 . 1 1589 .88 13,76+++
RA 776,48 I 776,48 6,72+
PxPr 121,74 1 121,74 1,05
PxRA - 84,55 1. 84,55 0,73
PrxRA 19,05 B | 19,05 0,17
PxPrxRA 720,54 1 720,54 6,24+
WITHIN - 12943,28 112 . 115,57

Given the significant P x Pr x RA interaction,

the simple interaction effects is relevant.

analysis of



TABLE 24c

SIMPLE INTERACTION EFFECTS:

SEMANTIC ACCEPTABILITY

SOURCE SS df MS » F RATIO

PxPr at 7 7]7,33 1 717,33 6,21"‘
at 9 124,96 S 124,96 1,08
PxRA at H 649,38 1 649,38 - 5,62+
at L 155,72 1 155,72 1,35
PrxRA at Pl 252,64 1 252,64 2,19
at PO 486,95 ! 486,95 4,21+
WiTHIN o 12943,28 112 115,57

On the basis of the significant simple interactions P x Pr
at 7, P x RA at H and Pr x RA at PO, the following simple‘

'simple main effects are relevant:
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TABLE 244

SIMPLE-SIMPLE MAIN EFFECTS:

SEMANTIC. ACCEPTABILITY

SOURCE SS df MS F RATIO
P at 7,H 2913,04 1 2913,04 25,214++
7,L 259,07 1 259,07 2,24
Pr at 7,Pl 10,11 1 10,11 0,09
7,P0 1685,70 1 1685,70 14,59+++
(P at 7,H 2913,04 1 2913,04 25,21+++)
9,H 321,64 1 321,64 2,78
RA at H,PI 3,63 1 3,63 0,03
H,PO 1165,14 1 1165,14 10,08++
(Pr at 7,PO 1685,70 1 1685,70 14,59+++)
9,P0 97,02 1 97,02 0,84
(RA at H,PO 1165,14 1 1165,14 10,08++
L,P0 8,57 1 8,57 0,07
WITHIN - 12943,28 112 115,57

On the basis of the non-significant simple interactiomns

the following simple main effects are relevant:

P x Pr at 9, P x RA at -L and Pr x RA at Pl (Table 24c),



TABLE 24be

SIMPLE MAINlEFFECTS: SEMANTIC ACCEPTABILITY

SOURCE ss df : MS F RATIO

P at 9 1335,29 1 1335,29  11,55+++

Pr at 9 630,44 | I 630,44 5,46+

P at L 1241,97 1 1241,97 10,75++

RA at L 276,15 1 276,15 2,39
Pr at PI 415,86 B 415,86 3,60

RA at P1 174,29 1 174,29 1,51

WITHIN 12943,28 112 115,57

Interpretation

Illustration (P) effects:

Given the significant P x Pr x RA interaction (F = 6,24+:
Tabie 24b), analysis of thersimple interaction effects
(TaBle 24¢c) reveals a significant P x Pr interaction at 7
(F = 6,21+) and a significant P x RA interaction at H

(F 5,62+).  The simple~simple main effect for P at 7H

I

is highly significant (F = 25,21+++) while for P at 7L
and for P at 9H the effects are non-significant (F = 2,24,

F = 2,78 respectively: Table 24d).



©. 278

Going from the non-significant simple interactions

(P x Pr at 9, F = 1,08; P x RA at L, F = 1,35: Table 24c¢),

‘the simple main effects for P both at 9 and.at L are sig-

nificant (F = 11,55+++; F = 10,75++ respeétiﬁely: Table 24e).

hat emerges from this is a étrong and significant P
effect forlthe 7 H gfoup and 1ésser but also.highly'
significant P effects for the combined groups at 9 (9H
and 93) as well as at L (7L and 9L). = Given the>re1ative

strength of the P effect at 9L that is apparen; in the

.cell mean differences (Table 24a) and in Figuré 6 it would

appear that the strength of the P effect both at 9 and at L
is heavily influencedvby the effect at 9L. In other words,
it is likely that the P effect is strong at 9L while only

moderate at both 9H and 7L.

On this interpretation, the results for the P effect may be
taken as evidence that illustrations strongly.incféase the
semantic acceptabiliﬁy of errors for-high progfess readers
at feading age seven as well as for low progreSS”readers'
at reading age nine. For high progress.readefs at reading
age nine and for low progress readerS.at reading age seven
illustrations also increase the semantic accéptability

L

of errors but the increase is only moderate.

Progress level (Pr) Effects

The simple interaction effectsl(Table 24c) reveal a sig-

(6,21+) and a signi-

nificant P x Pr interaction at 7 (F

ficant Pr x RA interaction at PO (F 4,21+). Only the
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group where there are no illustrations.

Interpreting the Pr and RA results together, it can be said

that the semantic acceptability of errors for the 7H group 1is

" significantly lower than for the 7L, the 9H and (by implic-

ation) the 9L groups where there are no illustrations.

No signifigant differences between groups are apparent where
illustrations are available. Overallgvthe semantic
acceptability of errors is significantly higher for the 9L

group tHan for the 9H group.

Apart from supporting thé interpretation of the relative
strengtﬁ of the P effect for the 7H group,_and adding some
reservétién on the relative strength of tﬁé P effect for
the 9L group, when these aré compared with the 7L and 9H

groups, the Pr and RA results are particularly interesting

'in terms of the grade level effect suggested under the

results for wor& identification accuracy. For instance,
if the P effect is temporari1y suspended, the mean semantic
acceptability for the 7H (grade 1) group is 37,863

for the 7L and 9H (grade III) g?oups it is 45,94 and

43,75 respectively; and for the‘9L (grade V) group it 1is
50,23 (Table 24a). As a tendency, this is not unexpected
in terms of, particularly, Burke's (1976) finding that

semantic acceptability of errors increases with grade level.

The influence of the P effect on 'this basic pattern is to
decrease the semantic acceptability of errors of the 7H
(grade I) and 9L (grade V) groups relative to the 7L

and 9H (grade IIT) groups under the no—illustrationvcondition;
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and to increase the semantic acceptability of errors for all
groups under the illustration condition but particularly

for the 7H and 9L groups relative to the 7L and 9H groups.

~

Thus the géneral pattern of the results suggests that
-a grade level effect operates for the semantic accepta-

bility of errors but that this is modified by the relative

accessibility of semantic information as determined by the
informatioual value of illustrations to the Qarious groups,
In other words, with no illustrations, semantic information
appears to'bé férﬂless accessible to high progress readers
'ét'reading age Seven (grade:l) than it is to the older
readers wh§ appeat‘to make»relatively more use of text—-based
semantic iﬁformation under this condition. For all readers
the additioﬁ of illﬁstratiéns to the text improves the acc-
'essibility of semantic information,but this effect is
particularly stréng for the high'progréss readers at

reading age seven and the low_prégress readers at reading
Tagelnine. For thévformer group, the addition of iliustrations
appears to make a difference from near meaningless réading
(word calling)Aﬁo‘relatively meaningfql reading (mean
semantic acceptébility froﬁ 28,01 to 47,72): for the latter
éroﬁp it appears to make a difference from relatively meant
ingful reading to substantially meaningful.reaaing (mean

semantic acceptability from 44,07 to 56,39).

iii. Syntactic Acceptability of Errors

Scores on this variable are represented in the following

formula:
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. . - . ‘ ’ Y‘q
Syntactic Acceptability = 100 (—E%EL)

]

where:“ SYN Score (0~4) for each error on the syn-

tactic acceptability scale

[=N
i

total number of errors.
TABLE 25a

CELL MEANS/STANDARD DEVIATIONS, CELL HMEAN

DIFFERENCES (P1-P0O), AND TREATMENT MEANS:

SYNTACTIC ACCEPTABILITY

Pl . _ PO . DIFF
H - | 66,92 I | 54,46 L 12,46
(14,05) o (20,04)
L 70,38 - 62,40 : 7,95
C 7,14) . .. (10,88)
o 77,71 | 72,31 5,40
(13,90) -~ (11,38) o
Lo 77"5", o 71,é;j‘ o | 5,94
| (6,63) ‘:}'j(12,42) |
Pl . 1
H 72,32 o 63,38'

L 73,76 . 66,80
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SYNTACTIC ACCEPTABILITY

vi. . . PO"
7 68,65 . 58,43
a 77,43 . . .. 711,76
H | ' L
7 60,69 66,39
9 75,01 , 74,18
Pl 73,04 it 67,85 7 63,54
PO 65,09 L 70,28 9 74,60
FIGURE 7
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TABLE 25b

‘ANALYSIS OF VARIANCE SUMMARY TABLE:

- SYNTACTIC ACCEPTABILITY

SOURCE Ss af MS F RATIO

P 1894,80 1 1894 ,80 11,76++
Pr 177,68 ! r77,68 1,16

RA 3666,61 B .3666,61 22,75+++
PxPr | 29,28 1 29,28 0,18
PxRA .155,41 I 155,41 0,96
PrxRA 319,42 1 319,42 1,98
PxP rxRA 47,18 I 47,18 0,29
WITHIN . 18049,31 112 161,16

Interpretation

‘Illustration (P) effect‘

With no significant interactions, the significant P main
effect may be taken as generally applicable across experi-
mental groups. It appears that illustrations significantly

increase the syntactic acceptability of errors irrespective

of progress or reading age levels.

It is interesting to note, Lowever, that the error term
"is somewhat higher than 'that for semantic acceptability
and while the cell mean differences for the 7L and 9H

groups are similar, those for the 7H and 9L groups are
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considerably less substantial than for semantic acceptability.
TABLE 26

COMPARISON OF CELL MEAN DIFFERENCES (P1-PO)

AND ERROR TERMS ACROSS SEMANTIC AND

‘SYNTACTIC ACCEPTABILITIES OF ERRORS

SEMANTIC a SYNTACTIC

H 19,71 12,46

. 7 . . -
L 5,88 : 7,98
H 6,55 ‘ © 5,40

9 S ,
L 12,32 | : 5,94
MS, WITHIN 115,57 161,16

Although data from the two scales are, strictly speaking,
ndt'directly comparable,'there'is some légical basis for
comparison 1in so far as both scaléé.séore from a maximun

of 4 to a minimum of O on similar; if nof identicél; levels
of critérion (chapter IX). With the higher error variance
for syntactic acceptability it may be concluded fhat P
effect mean differences on this measure afe generally of
relatively less significance fhan those oh_semantic accep-
. tability (semantic P main effect,,F = 32,06+++: syntactic

P main effect, F =.l],76++). In particular, where the P
effect was found to be strong at 7H and 9L for éemant}c

acceptability and only moderate for 7L and 9H, the P effect
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over all groups may be regarded as only‘moderate for
syntactic accepfabilify.

In tefms of tﬁe'inflﬁence of illuétrations, théfgfore,

it would appear that there. is an undifferentiated and
mdderate increase in the appearance ofvsyntactic con-—
straints>in‘the errors of all readers where illustrétions
are available. Since it 1is unlikely that illustrations
‘have a direct influence on the use of syntactic informatiop'
it would appear.that this effect .is linked to the ihfluence
of illustrations on the’accessibility of semantic information.
In other words, where illustrations have a direct effect

on the'accessibility and use ofvsemantic information, it

is likely that errors that are Highly semantically accep-
‘table willkalsd tend‘tb'be liﬁguistically:acceptable in
‘é.generalysense'(i.e., syntactically acceptable .as well).

Where errors are not semantically acceptable, however,

there may nevertheless be a degree_of syntactic constraint
(Chapter IX), | Thﬁs for those groups that‘appeared to be
particulariy influenced by the relative non-accessibility
of semantic information where no illustrations were
available (the 9Lvand, éarticﬁlarly, the 7H group) it
-would not neces#arily foliow that‘use of syntactic inf-
ormation should be eqﬁally reduced under this condition,
The undifferentiated 1llustration effect for syntactic
facéeptability would appear to be at least partly'explained
in this. Equally the oyurall moderate effect ﬁay be
explained in the parfial link that must neceésarily exist;

between semantic acceptability and syntactic acceptability
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of errors.

Reading age (RA) effect

The highly significantrmaih effect for regding’age on
syntactic acceptability of errors (F‘= 22,75f++3 Table 25b)'
is not unexpected. This 1is consistént with other findings
.(chapter VII) that‘children's use of syntactic info;ﬁatién
increases ﬁith development. Thé frend‘towafds algrade
level effect, as in semantic acceptabilify, is‘ag#in app-
arent, In thié_case, however, the high pfogress readers
at reading age nine (grade III) make use of syntactic
Vconstraints to the same highllevel' as low progress readers
at reéding age nine (grade V). This would appear to be

a combination of both grade level ‘and progress 1e§e1 effects
and is ihtéresting-iﬁ the light Qf Mackworth's (1972b)
finding that gbod readers make relativély more proéress

in the&r use of syntactic information than poor readers

béyond the fourth grade level.

iv, Orthographic acceptability of Crrors

Scores on this variable are represented in the following

formula:

Orthographic acceptability = 100 (_-_——ESSRT_)
where: ORT = Score (0-5) for each error on the ortho-

graphic acceptability scale

d = number of errors



TABLE 27a

CELL MEANS/STANDARD DEVIATIONS, CELL

HMEAN DIFFERENCES (PI—PO),'AND'TREATHENT

400

MEANS: ORTHOGRAPHIC ACCEPTABILITY
Pl PO DIFF
i 44,56 58,89 -14,33
( 5,74). (11,19)
L 45,85 48,87 - 3,02
( 3,39) (11,03)
H 45,16 48,83 - 3,67
(11,23) ( 9,06)
L 43,18, 46,10 - 2,92
( 8,04) (10,55)
Pl PO
H 44,86 53,86
L 44,52 47,48
Pl P0
7 45,21 53,88
9 4,17

47,47




ORTHOGRAPHIC ACCEPTABILITY

1289 .

H L
7 51,73 47,36
9 47,00 44,64
P1 46,49 B 49,36 7 49,54
PO 50,67 L 46,00 . 9 45,82
FIGURE 8

GRAPH OF CELL iEAN PROFILES{'

ORTHOGRAPHIC ACCEPTABILITY
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TABLE 27D

ANALYSIS OF VARIANCE SUMMARY TABLE:

ORTHOGRAPHIC ACCEPTABILITY

%)
251
rxd
B
—
—
o.

SOURCE 88 df i

P 1072,87 1 . 1072,87 O 11,69++
pr 338,72 L 338,72 3,69
RA 415,86 B 415,86 4,53+
pxit 272,62 272,62 2,97
BxRA 216,79 o 216,79 2,36
’rxRa 30,41 1 30,41 0,33
PxPrxRA 209,16 ] 209,16 - 2,28
WITHIN 10278,40 112 91,77

Interpretation

Illustration (P) Effect

With no significant interactions, the significant P main
effect may be taken as generally applicable across the ex=-
perimental groups.' It appears that illustrations signif-
icantly‘reduce the orthographic acceptability of errors

irrespective of progress or reading age levels.

Nevertheless, given the interaction pattern on other results
and the predicted inverse effect of illustrations on ortho-
graphic and semantic acceptabilities of errors, the trend

to P x Pr x RA intgrabtion (F = 2,28; p <€ ,20: Table 27b)
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may be taken as possibly having some sigﬁificénce. '5$he
chance probability is too high to Qarrané formal_anéiysis
of the results in termé_of this trend. Howeﬁer;vexaminf
ation of the cell mean differénces (Table 27a) aﬁd the'céll
mean profiles (FigﬁreS ) suggests that the P gffect is_:'
similar and bawvely moderate for the 9H, 7L and 9L‘grou§s
but that it is quite substantial_for the 7H gqupr ’
Lqually, it would appear that the orthographié acceﬁFabilit&iﬁ
of errors at PO is considerably higher for tue 7H;gf6up,-
than for the other groups while at Pl there is littlé.
difference between all groups. It-would'appear, therefore,‘_
that the P main effect must be substantially influéncéd

by the strong effect at7H. Altﬁougﬁ tHe interaction &oes

not reach significance, the trend would seém'to_indicate

;hat the f effect is moderate, and probably oniy margihal,
"for the 9H, 7L and 9L groups compared>£o the felatiﬁely

strong effect at 7d.

On this interpretation,the iﬁverse effect of”i11ﬁ5tratiqns

on orthographic and semantic écceptéﬂilities of errors |
appears likely to aéply strongly to the high progress readers
at reading age seven: 1illustrations stfonglyiincreése the
accessibility and use of'semantig information and this is
matched by wﬁat appears to be a relatively sfrong‘reduction
in the use of, or”réliance on, orlhqgraphic'information.

For the other three groups the inverse effect isvpresent

but the reduction in use of orthographic information appears

to be only marginal.
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Reading age (RA) effect:

The significant RA main effect (F = 4,53+: Table 27b)
ié_also_of interest. Within thc trend to interaction it
is again apparenc that the effect must be substéﬁtiélly
influenced by the ccnsiderably higher orchographic accep-
cabibity of the 7t group'sberrofs at PO when cdmﬁared to
chc other three groups (Table 27a; Figure 8 ). At PO,

a gradellevel trend, in inverse ordér, is also apparent
(mean orthograchic acceptability at PO: 7H (grade I), |
38,89; 7L, 9H (grade III) , 48,87, 48,83; 9L (grade V),
46,10); At P1, hcwever, all differénceé'érébmarginal and
neither RA nor gréde'levcl trends‘areiapparent. Oon the
same argument as used.invthe essentially parallei.But
inverse'pattern for semantic acceptability, this would

- appear to relate to the relative accessibility of semantic
'iﬁformaticn. In other words, the grade level/RA effect
is apparent where there are no illustrations such that
.semantic informatioc is relatively inaccessiblc to the
younger readers, ' Under this condition; the'youﬁger the
reader the more ortinographic information needs to be relied
on; whereas, the oldcr the reader the ‘more text*baéed
éeméntic information is accessible and can be useditc
rcduce reliance on orthographic information.. Where/
~illustrations are aVailabie; howcver, ché cffcct disappears.
Although all readers reduce theif use of orthcgraphic
information with the aﬁailable semantic information in
illustrations, it is the high progress, givade I, readers

who, in particular, benefit from the greater accessibility
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of semantic information such that their reliance on ortho-
graphic information becomes eguivalent to that of the other

groups where illustrations are available.

v. Self-Corrections

. Scores on this variable are represented in the following

formula: Self~corrections = 100
Self-corrections = 100 ( < )
b+c
where: ¢ = number of self-corrected errors
b = number of uncorrected errors

TABLE 28a

CELL MEANS/STANDARD DEVIATIONS, CELL

MEAN DIFFERENCES (P1-P0), AND

TREATMENT MEANS: SELF-CORRECTIONS

Pl PO DIFF
Ho 38,37 : 16,82 21,55

7 : O (9,86) O (11,53)
L 30,88 | 23,98 6,90

(11,97) (15,07)

H 27,25 . 25,40 1,85

9 (16,34) : (16,07)
L 26,72 12,90 13,82

(13,82) : ( 6,67)
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Pl PO
H 32,81 21,11
L 28,80 18,44
Pl PO
7 34,62 20,40
9 26,99 © 19,15
H L
7 27,60 . 27,43
9 26,33 19,81
Pl 30,81 H 26,96 .7 . 27,51

PO 19,78 L 23,62 9 . 23,07




SELF-CORRECTIONS

GRAPH OF CELL MEAN PROFILES

FIGURE 9

SELF~-CORRECTIONS
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40
35
30
25
20
15
10
TABLE 28b
ANALYSIS OF VARIANCE SUMIARY TABLE: .
SELF-CORR:CTIONS
P 3649,83 3649,83 21 ,457++
Pr 335,07 335,07 1,97
RA 591,94 591,94 3,48
PxPr 13,35 13,35 0,08
PXRA 305,86 305,86 1,80
- PrxRA 301,85 301,85 1,78
PxPrxRA 1328,57 1328,27 7,31++
WITHIN 19051,42 112 170,10




TABLE

28¢

SIMPLE INTERACTION EFFLECTS

SELF-CORRECTIONS
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SOURCE 58 df MS F RATIO
PxPr at 7 803,85 1 303,85 4,73+
at 9 537,78 1 537,78 3,16
PxRA at H 1454 ,45 1 1454, 45 8,55++
L 179,71 1 179,71 1,06
PrxRA at Pl 181,87 1 181,87 1,07
PO 1448,40 ] 1448,40 3,52++
WITHIN 19051,42° 112 170,10

On the basis of the significant simple interactions P x Pr

2t 7, P x RA at Il and Pr x RA at PO, the following simple-—

simple main effects are relevant:



., TABLE 28d

SELF CORRECTIONS

SIMPLE-SIMPLE MAIN EFFECTS

SOURCE SS af MS F RATIO
P at 7,H 3480,76 ! 3480, 76 20,46+++
7,L- 357,21 1 357,21 2,10
Pr at 7,Pl 420,83 1 420,83 2,47
7,P0 383,53 1 282,52 2,26
(P at 7,H. 3480,76 1 3480,76 20,46+++)
9,H 25,63 1 25,63 0,15
RA at H,PI 926,85 1 926,85 5,45+
H,P0 551,87 1 551,87 3,24
(Pr at 7,PO 383,53 1 383,53 2,26)
9,P0 1172,25 1 1172,25 6,89++
(RA at H,;PO 551,87 1 551,87 3,24
L,PO 919,97 1 919,97 5,41+
WITHIN 19051,42 112 170,10

On the basis of the non-significant simple interactions

£ x Pr at 9; P x RA at L amd Pr x RA at Pl (Table 27c),

the following simple main effects are relevant:
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EABLE 28e

SIMPLE MAIN EFFECTS : SELF-CORRECTIONS

SOURCE ' 55 ' df MS F RATIO

P oat 9 921,12 1 921,12 5,42+
Pr at 9 636,55 I 636,55 3,74

P at L  1610,77 o 1610,77 9,47++
RA at L ' 869,59 1 869,59 5,11+
Pr at Pl 241,04 : 1 241,04 1,42
RA at PI 874,32 g 874,32 5,14+
WITHIN 19051, 42 112 170,10

Illustration (P) effects: '

Given the significant ? x Pr x RA interaction (F = 7,81++:
Téble 27b), analysis of the sinmple inferaction effécts
(Tabple 27c) ieveals a significant P x Pr interaction at 7
(F. = 4,73+) and a significant P.x RA,interactioh at i

(F = 3,55++), The simple-simple main.effect for P at 74
is highly significant (F = 20,46+++) while for P at 7L

and for P at 9 d the effects are non—sigﬁificant (F = 2,10;

F = 6,15 respectively: Table 27d).

Going from tle uon-significant simple interactions (P x 2r
~at 9, F = 3,16; P x RA at L, T = 1,06: Table 27c), the

simple main effects for P both at 9 and at L are significant



(F = 5,42+; F = 9,47++ respectively: Table 27e).

What emerges, therefore, is a strong and significant P
effect for the 7H group and a more moderate but significant
effect for the combined groups at 9 (9H and 9L) and at

L (7L and 9L). Given the clear trend to interaction (P x
Pr at 9, F = 3,16; p< ,10: Table ch), howevér, as well
cas the clear-non—sighificance of the simple-simple main effgét
for P at 9H (F = 0,15: Table 27d){>i; would appear that thev
P effect at 9 is strongly influé;;éd by a substantial effect
for the 9L group and that the P effect at 9H is efféctively
non~significant. This is consistent with the pattern of
cell mean differences (Table 27a) and the reiative P

effects 'as shown iun Figure 9.

4On these grounds, the results for the P effect may be

taken as evidence that illustrations strongly increase the
rate of self-correction for high progress readers at reading
age seven; and that tﬁe inérease is moderate for all low
progress readers and for all‘readers at reading age nine.
Within this‘there are clear trend indications, however,
‘that at reading age nine, the increasé is relatively strong
fbr low'progreSS-feadgrs énd only marginal for high progress

readers.

Progress level (Pr) effects

The simple interaction effects (Table 27c) reveal a signifi-
cant P x Pr interaction at 7 (F = 4,73+) and a significant
Pr x RA ‘interaction at PO (F = 5,52++), Only the simple-

simple main effect for Pr at 9PO (F = 6,89++) is significant
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whiie Pr at 7P] (F = 2,47) and Pr at 7P0 (F = 2,26) are

both non—significant (Table 274).

Going ffom the non—significant simple interactions (P x Pr
at 9, F = 3,16 and Pr x RA at P1, F = 1,07: Table 27c)

the simple main effeéts for Pr both at 9 and at Pl are
non-significant (F = 3,743 F = 1,42 respectively: Table

27e).

It appears that the rate of self-correction is significantly

lower in the 9L than in the 9il group where there are no
illustrations. Apart from this there are no significant
progress level differences either generally or at P1 and PO.
the trend to inferaction of » x Pr at 9 (F = 3,16, p -« ,10;
mentioned earlier merely confirms, in this context, the.

difference between 9H and 9L at PO but not at P1.

"Reading age (RA) effects

The simple interaction effects (Table 27c¢) reveal a sig-

nificant P x RA interaction at H (F 3,55++) and a signifi-
cant Pr x RA interaction at PO (F = 38,52++), The simple,
simple main effects for RA both at HPI1 (F = 5,45+) and

at LPO (F = 5,41+) are significant while RA at HPO is

non-significant (F = 3,24: Table 274d).

Going from the non-significant simple interactions (P x RA

~at i, F = 1,06 and Pr x RA at PIl, F = 1,07: Table 27c),

the simple mainveffects for RA both at L and at Pl are

significant (F = 5,11+3; F = 5,14+ respectively: Table 27e).
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ThisAwould result in a higher overt-self—correction rate

for readers at reading age seven than at reading'age nine
és, in f#ct, appears at Pl, and also overall forlthe low
'progreés'readers at reading age seven and nine respectively.
That the same pattern isnot as clear at PO and for the high-
progress readers is attributable to the 9H group retgining‘
virtually the same self-co?rection rate at fO as aﬁ’Pl while.
the 7H group appears to be particularly susceptible to the
removal of iliustrations at PO so that their overt’sélf-
correction rate, while expectedly higher than

for the 9H's at P1, is considerably lower tnan for the 9H's

at PO.

Although’ﬁhé difference between 7H and 7L is not signifi-
cant at PO, there is a clear trendvfor the self-correction
rate to be lower for 7H than for 7L. Ostensibly this 1is
counter iqtuifive as it might be expected that high
progress readers would self-correct at a higher rate than
ow progress readers with or without illustrations. The
grade_level effect, however, appears to be influencing the
pattern again as it abpears that 7H (grade I) readers are
bfelatively less able to generate self-corrections without
the contextual support of illustrations than are the 7L

(grade III) readers.

Thus, the general pattern of results on self-correctious
would appear to suggest that for high progress readers
a: reading age niné, illustrations have little or no
effect on the rate of overt self-correction. Those

overt self-corrections that are made appear to be constrained



mainly be text-based information and are relatively
independent of the complimentary contextual information
in illustrations. For both low and high progress readers

at reading age seven, however, the overt self-correction
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rate is higher with illustrations than without, Particularly

for the high progréss, grade I, readers it would appear

that the relative accessibility of semantic information

(sge undér resulté for semantic acceptability of errors)
across i1llustration conditions has a very marked effect on
the rate at which errors are detected and corrected.

For the low progress readers at reading age nine there
" appears to be a dual effect. Not only are self-corrections
more likely to bé covert in terms of reading age and grade
leQel But; without illustrations, overt self-corrections,
where théy do éccur, are also significantly lower than for
the high progress readers at reading age niné. This would
seem tb indicate that the low progress readers are relativel
less able than the high progress readers at this develop-
mentalvlevel fo utilize text-based information in the overt
detection and correction of errors. Within this, however,
the addition of illustrations makes a substantial difference
to the self-correction rate of these readers and it 1is

again likely that the greater accessibility of semantic
information.creates a more meaningful contextual framework
within which relatiQely more errors are detected and overtly

corrected.

y



vi ,iiteral Comprehension

Scores on this variable are

formula:

Literal comprehension
where: a

b

TABLE 29a

represented in the following

]

100 (

Score

Score

Score

Score

a+b+c+d)

10

(0-2) for 'Detail'

(0-2) for 'Cause-Effect’

(0=-3) for 'Main Idea'’
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(0-3) for 'Related Ideas'®

CELL MEANS/STANDARD DEVIATIONS,>CELL

MEAN DIFFERENCES (P1-P0) AND TREATMENT

MEANS : LITERAL COMPREHENSION

Pl PO DIFF
M 56,67 29,36 27,31
7 - (15,89) (15,80)
L 62,67 48,00 14,67
(12,80) (19,35)
H 58,67 : 51,33 7,34
9 | (19,22) (17,27)
L . 78,00 50,67 27,33
(13,20) (21,20)
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Pl PO
H 57,67 40,34
L 70,33 49,33
Pl PO
7 59,63 _ 38,68
9 68,33 51,00
H L
7 43,01 55,33
9 55,00 - .. 64,33
Pl 64,00 H 49,01 7 49,17

PO 44,84 L 59,83 9 59,67



LITERAL COMPREHENSION

FIGURE
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" GRAPH OF CELL MEAN PROFILES:
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TABLE 29b
ANALYSIS OF VARIANCE SUMMARY TABLE:
LITERAL COMPREHENSION.

SOURCE SS df JU F RATIO
P 11014,51 1 11014,51 37,79+++
Pr 3517,26 3517,26 12,07+++
RA 3304,04 ] 3304,04 11, 34++
PxPr 101,44 1 101,44 0,35
PxRA 100,23 1 100,23 0,34
PrxRA 67,01 1 67,01 0,23
PxPrxRA 1998, 14 1 1998,14 6,86++

WITHIN

32640,54

et e e et e el + e rariem smmres s s e e ke i
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"Given the significant P x Pr x RA interaction, analysis of

the simple interaction effects is relevant:
TABLE 29c

SIMPLE INTERACTION EFFECTS:

LITERAL COMPREHENSION

SOURCE ~ ss df us F RATIO
PxPr at 7 599,58 1 599,58 2,06
at 9 1500,00 1 1500,00 5,15+
PxRA at H 1496,70 , 1 1496 ,70 5,14+
at L , 601,67 1 601,67 2,07
PrxRA at Pl 666,67 1 666,67 2,29
PO 1398,48 1 1398,48 4,80%
WITHIN  32640,54 112 291,43

On the basis of the significant simple interactions P x
Pr at 9, P x RA at I and Pr x RA at PO, the following siuple

-simple effects are relevant:
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TABLE 29d

" SIMPLE-SIMPLE MAIN EFFECTS:

LITERAL COMPREHENSION

F RATIO

' SOURCE SS df MS
P at 9,H 403,33 1 403,33 1,38
9,L 5603, 34 1 5603, 34 19,23++
Pr at 9,Pl 2803,33 ] 2503,33 9,62++
9,P0 3,33 ] 3,33 0,01
P at 7,H 5594 ,32 ] 5594 ,32 19,20+++
( 9,H 403,33 1 403,33 1,38 )
RA at H,P] 30,00 1 30,00 0,10
H,PO 3622,74 1 3622,74 12,43+++
Pr at 7,P0 2607,18 1 2607,18 8,95++
( 9,P0 3,33 1 3,33 0,01
(RA at H,PO 3622,74 1 3662,74 12 ,43+++
L,P0 53,33 1 53,33 0,18
WITHIN 32640,54 112 291,43

. On the basis of the non ~significant simple interactions,

P x Pr atv7; P x RA at L and Pr x RA at P]

the following simple main effects are relevant:

(Table 29c¢)
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TABLE 29e
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SOURCE 'SS° df MS F RATIO
P at 7 6608,08 1 6608,08 23 ,67+++
Pr at 7 2277,60 1 2277,60 7,82++
P at L 6615,00 oy 6615,00 22,70+++
RA at L 1215,00 1 1215,00 4,17+
Pr at P1° - 2406,67 1 2406 ,67 8,26++
RA at PI 1126,67 - 1 1126,67 3,87
WITHIN  32640,54 112 291,43

Interpretation
Illustratioﬁv(P) effects:
Given the significant P x Pr x RA interaction (F = 6,86++:

.Table 29b), analysis of the simple interaction effects

(Table 29c) reveals a signiﬁicant P x Pr interaction at
9 (F = 5,15+) and a significant P x RA interaction at H
(F = 5,15+). The simple-simple main effects for P at
9H. (F = 19,23+++) and for P at 7H (F = 19,20+++) are

highly significant while P at - 94 (F = 1,38) is non-

significant (Table 29d).

Going from the non-significant simple interactions (P x Pr

at-7, F = 2,06; P x RA at L, F = 2,07; and Pr x RA



2,29: Table 29c¢), the simple main

at P1, . . F
effects for P both at 7 and at L are highly significant

(F = 22,67+++; F = 22,70+++ respectively: Table 29e).

What emerges is-a stfong and significant P effect for both
the 9L and the 7H groups, a non-significant P effect for
the 9H group; and abstrong and significant P effect: for
the combined groups at 7 (7H aiid 7L) as well as at L (7L
and 91). There is some indication that the relative
strength of the P effect for both 7H and 9L 1is largely.
résponsible for the strength of the effect at 7 and Llres—
‘pectiVély since a more moderate effect for 7L is apparent
in the pattern‘of all mean differences (table 29a) and
cellvmeah profiles (Figure 10), Further evidence to
confirm thié interpretation emerges from the Pr and RA

effects, below.

On this interpfetation, it éppears that illustrations strongly
increase the ‘level of literai comprehension for high

progress readers at reading age seven as well as for ioﬁ
progress readers at feéding age nine.  TFor high progress
readers at reading age nine, however, illustrations appear

'fo have no effect on literal comprehension while, for low
progress readers at reading age seven, the effect appears

to be only :moderate.

Progress level (Pr) effects:

The simple interaction effects (Table 29c) reveal a sign-
ificant P x Pr interaction at 9 (F = 5,15+) and a

significant Pr x RA interaction at PO (F = 4,80+). The



‘simpie-simplg main effects for Pr at 9Pl (F = 9,62++)
and for Pr at 7P0 (F = 8,95++) are both significant while

Pr at 9P0 (F = 0,01) is non-significant (Table 29d).

Going from the non-significant simple interactions
(P x Pr at 7, F = 2,06 and Pr x RA at P1, F : 2,29:
Table 29c), the simple main effects for Pr both at 7 and

. at Pl are significant (F = 7,82++; F = 3,26++: Table 29Ye),

It appears that where illustrations are available, literal
comprehenéion is significantly higher for the 9L group than
the 9H group as it is for the combined groups at L compared
to the coubined groups at.H. Where there are no illus~-
trations, literal comprehension ié significantly lower for
the 7H groﬁp than the 7L group as it is overall for these

two groups.

Reading age (RA) effects:

The simple interaction effects (Table 29c¢) reveal a signifi-

cant P x RA interaction at H (F = 5,14+) and a significant

Pr x RA. interaction at PO ( F = 4,380+), The simple-simple

L]

main effect for RA at H PO is significant (F 12,43+++)

while RA at” HP! and RA at LPO (F = 0,10; F 0,18 res-

pectively: Table 29d) are both non-significant.

Going from the non-significant simple interactions

(P x RA at 'L, F = 2,07 and Pr x RA at Pl, F = 2,29:

Table 29¢),.the simpie main effects for RA at L is signif-
icant (F = 4,17+) while RA.at Pl is non-significant (F =

3,87: Table 29e).



312

It appears that where no illustrations are available
literal comprehension is significantly lower for the 7il
group than the 9H group. It is also significantly higher

for 9L thawn 7L overall.

Interpreting the Pr and RA effects together, the following

pattern emerges:

At PO: Literal comprehension for the 7H group is sig-
rﬁficanﬁly lower than for the 7L, the 9H and (by implication)

the 9L groups.

At P1 : Literal comprehension for the 9L group is signifi-
cantly higher than for the 9H group. It is also signifi-
cantly higher for the éombined groups at L (7L and 9L) than
for the combined groups at H (7H and 9H). On the pattern
of cell mean profiles (figure 10) it is apparent that the
latter effect is largely due to the difference between 9L
and 9H and that 7L and 7H are only marginally different,

In other words, the intérpretation of a moderate P effect
for 7L in compérison with the strong effects for 7H

and 9L ( see above) is confirmed in the significantly lower
literalrcémprehension of 7H in relation to 7L at PO and

the subétan£i;11y higher literal comprehension of YL

in feiation to 7L at PI.

Overall: Literal comprehension is éignificantly higher for
9L than for 7L which; in turn, is significantly higher

'than for 7H.

Once again, the grade level effect is apparent in these

results, For instance, if the P effect is temporarily
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susbendea, thé mean literal comprehension for the 7H (grade
1) group is‘43,01; for thev7L and 9H (grade III) groups it
is 55,33 and 55,00 reépectively; and for the 9L (gfade V)
group it is 64,33 (Table 29a). As a tendency this is not
surprising. Withlﬁhe story content and the nature of the
comprehension quesfions (apart from minor wording differences
:at the two }eading age levels) being the same for all grbups
it might be expectedvthat literal comprehension should

improve with grade.level,

The influence of the P effect on this basic pattern is to
decrease the 1itera1.c6mprehension of the 7H (grade I),

the 9L'(grade V)‘and, to a lesser extent, the 7L (grade III)
ngoups'relative to the 9H (grade III) group under tﬁe no-
illustration conditibn; and to increase the literal comprehension
of the 7H, the 9L aﬂd, to a lesser extent, the 7L groups

relative to the 91 group under the illustration condition.

Tﬁus, the general pattern of the results suggests that a
grade level effect operates for literal comprehension but
that this is modifiéd by the relative informational value
of illustrations in the process of literal comprehension
for the various groups. What is of particular interest 1is
the remarkable similarity of this pattern to that found
for the semantic acceptability of errors. It seems
highly likely, therefore, that the relative influence of
illustrations on literal comprehemnsion is also related to

the accessibility of semantic information. In other

words, with no illustrations, semantic information would

. appear to be far less accessible to high progress
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readers at reading age seven (grade 1), thus affecting
.their literal comprehension, than it is to the older
peaders who appeaf able to make more use of text-based
semantic information and to comprehend significantly better.
Thus the expected grade level inferiority Opérates for this
group where illustrations are not available but where they
are available, and access to semantic information ig
increased, high progress readers at this level comprehend
at a similar level to grade III readers,. For high
progress feaders at reading age nine (grade III) the
addition df illustrations makes no effective difference to
their literal comprehension. Although this group showed
a moderate increase in use of semantic information across
illustration conditions, this does not appear to have
materially affected their literal comprehension. On

the other hand, low progress readers at reading age seven
(grade III) showed a similar, moderate increase in use

of semantic information across illustration conditions

and this is echoed inva moderate increase in literal com-
prehension. Since the structure and vocabulary of the
stories.differed between RA7 and RA9 (chapter IX) it is
possible that the semantic information in illustrations
was substantially more directly relevant to.literal
comprehension for the 7L than for the 9H group. ' (The
difference in level of story difficulty also explains why
high progress readers (grade III) do not comprehend at a
higher level than low progress readers (Grade III) ).
Finally, for low progress readers at reading age nine

(grade V) a substantial increase in the accessibility



315

of semantic information (from a moderate to a high level a
across the illustration conditioiis) would appear to be
related tb the similar and substantial increase in literal
comprehension, In other words, the expected grade level
effect does not operate where no illustrations are available
but, where semantic information 1is made more accessible
through illustra;ions, low progress readers are able té
demonstrate their gfade level superiority on literal

comprehension. -

vii. Inferential Comprehension

Scores on this variable are represented in the following

formula:

Inferential Comprehension = 100 (%)
where: a = Score (0-3) for 'Inference'
TABLE 30a

CELL MEANS/STANDARD DEVIATIONS, CELL

MEAN DIFFERZNCES (P1-P0), and TREATMENT

MEANS: INFERENTIAL COMPREHENSION

H 31,11 24,44 6,67

7 (32,04) ‘ (38,76)
L 57,78 46,67 11,11

| (40,76) : (43,28)
H 68,89 46,67 22,22

9 . T (19,79) (37,37)
L 55,56 53,33 2,23

(29,99) . (37,38)

e et PRSI




Pl

PO

Pl PO
50,00 35,56
56,67 50,00
- Pl PO -
4,44 - 35,56
62,22 50,00
H L
27,78 52,22
57,78 54,45
53,33 H 42,78
42,78 L 53,33

7

9

40,00

56,11
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FIGURE 11

GRAPH OF CELL MEAN PROFILES:

INFERENTIAL COMPREHENSION
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TABLE ' 30b
ANALYSIS OF VARIANCE SUMMARY TABLE:
INFERENTIAL COMPREHENSION
SOURCE ' Ss . df MS  F RATIO
P 3342.99 . 1 5342,99 2,64
Pr 3343,20 1 3343,20 2,64
RA 7788,07 ' 1 7788,07 6,14+
PxPr 453,68 1 453,68 0,36
PxRA 83,41 1 83,41 0,07
PrxRA 5786,98 1 5786,98 4,56+
PxPrxRA 1120,53 1 1120,53 0,88
WITHIN 142079 ,09 o 1268,56




L2318 -

On the basis of the significant Pr x RA interaction, the

following simple main effects are relevant.

SIMPLE MAIN EFFECTS:

TABLE 30c

INFERENTIAL COMPREHENSION

Pr at

at

Ra at

at

WITHIN

8963,61

166,57

13500,90

74,15

142079,09

112

8963,61 7,07++
166,57 0,13
13500,90 10,64++
764,15 0,06

1268,56

Illustration (P) effects:

Interpretation

Given the non-significance of all P interactions as well

as the P main effect,

it can be concluded that illustrations

have no significant effect on inferential comprehension,

Progress level (Pr) effects:.

Given the significant Pr x RA interaction (F = 4,56+:

Table 30b), the simple main effect for Pr at 7 1is

significant (F = 7,07++). While Pr at 9 is non-signifi-

cant (F

0,3: Table 30c).

Inferential comprehension for

the 7H group is significantly lower than for the 7L group.
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"Reading age (RA) effect:

On the same basis, the simple main effect for RA at H
is signifcant (F = 10,64++) while RA at L is non-signifi-
cant (F = 0,06: Table 30c). Inferential comprehension for

the 7H group is significantly lower than for the 9H group.

Interpretihg the Pr and RA results together, this simply
_conveys.tﬁat inféxehtial comprehension is significantly
loﬁer for high progress readers at reading age seven than
for the other three groﬁps (9L as well, by impiication){
. This is probably best explained iﬁ terms of a partial
gréde level'éffecf where the youngest group (grade'I) are
relatively less sophisticated or experienced in answering
this sort of compreﬁension question than children at the

higher grade levels,.

Although not to be taken as significant, what is never-
the1e§s iuterestiné in this result is the trend for the

high progress readers at reading age nine to show the only
nﬂativeiy clear difference in inferential comprehension |
across the illustration conditions. This is in contradiction
to the reéults on all other variables, It may be a chance
effect as the analysis of variance would seem to indicate.

On the other hand it may be a genuine tendency that

might bé explained in the high progress reader at this level,
iﬁ contrast to other groups, being able to integrate
information from iilustrations into the higher level 6f com-
brehension required in the process of inferénce. . Although

this cannot be deduced on the present evidence, it 1is.
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suggestive and may be worth further investigation on
the basis of a wider range of inferential comprehension

questions,

viii"SUmﬁary of the Illustration Effect over Analysis

“of Variance Results,

Since the principal aim is to identify the direction and
significance of.the P effect over the four experimental
groups and within this to compare the relative strength
of the effect, the relevant results as interpreted above
will be summarised for the seven dependent variables in

tabular form.
TABLE 31

SUMMARY TABLE OF DIRECTION, SIGNIFICANCE,

AND RELATIVE STRENGTH OF ILLUSTRATION (P)

HMAIN EFFECTS OVER ALL DEPENDENT VARIABLES

SIGNIFICANCE

S-8- 5- L

D.V. GROUP DIRECTION MAIN MAIN MAIN STRENGTH °
1. Word 7H P1 >PO +++ et -S
identifi- 7L Pl >PO M

++ :

cation 9L Pl >PO . M
accuracy 9H Pl »>PO NS NS 0
ii.Seman- 7H Pl >PO +Ht | S
tic Accep- 7L Pl >PO NS M
tability 9L P1 >PO T S

of Errors 9H P1 >PO NS +++ M
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SIGNIFICANCE
S-S~ S-
D.V., GROQUP DIRECTION MAIN MAIN MAIN STRENGTH
cont..
iii. Syn- 7H Pl >PO M
tactic 7L P1>PO M
_ : ++ .
Acceptab- 9L P1 >PO M
ility of 9H P1 >PO M
Errors
iv. Ortho- 7H Pl< PO M(S)
graphic 7L Pl1< PO M(0)
++
Acceptab- 9L P1< PO M(0)
ility of 9H P1< PO M(0)
Errors
v, Self- 7H P1> PO +++ S
corrections 7L  P1> PO 13 } M
++ :
9L P1> PO S
9H Pl > PO NS } + 0
vi, Liter- 7H P1 >PO +4++ } et S
al Compre-— 7L P1 >»PO M
. +++
hension 9L P1 >PO +++ } S
9H Pl >»PO NS 0
vii.Inf- 7H P1 >PO 0]
erential 7L Pl »PO . 0
NS
Compre- 9L P1 >P0 0
hension 94 P1 >PO 0
l STRENGTH: S = strong
M = moderate
O = non-significant
() = trend interpretation
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2., - Correlations

Pearson r cofrelations were calculated between scores

on the seven dependent variables over all groups under

both conditions (N = 120). Thé pufpose of this was to
esfablish the degree of relationship between the various
dependent variables‘since ﬁhis might'elucidatevthe import—
ance of the illustration efféctabn;variOus dependent varia-

bles in the total context of reading development,

TABLE 32

CORRELATION MATRIX: ALL DEPENDENT

VARIABLES OVER ALL CONDITIONS (N = 120)

SYN : Syntactic Acceptability of Errors
ORT : Orthographic Acceptability of Errors

COR Self-Corrections

e

ACC SEM "' SYN ORT COR LIT INF

ACC.. 1,000

SEM L449++ 1,000

SYN ,453++ ,440++ 1,000

ORT  -,139  -,559++ -,103 1,000

COR ,587++ L 417++ ,089  —,247++ 1,000

LIT ;424++ 4874+ ,301++ =,316++ ,259++ 1,000

INF 185+ L3224+ L2314 -172 121 ,317++ 1,000
ACC : Word Identification Accuracy ++ = p <,01
SEﬁ : Semantié Acceptability of Errors + = p <,05
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LIT : Literal Comprehension

INF : Inferential Comprehension.

The correlations beﬁween word identification accuracy and
most other variables are moderate and significant. Two
exceptions are the correlations with orthographic accepta-
bility of errors and inferential comprehension. It Qould
appear, in partic@lar, that the degree of accuracy achieved
in word identification is related to the degree of

semantic (ACC x SEM, r = ,449++) and syntactic (ACC x SYN,

r = ,453++) acceptability of errors (i.e., use of semantic
and syntactic information) but not to the degree of
orthographic (ACC x ORT, r = -,139) acceptability of errors
(i.e., use of orthographic information). Since accuracy
ofword idehtific;tion must be téken és‘a basic criterion of
reading development, this set of relationships is particularly
interesting in the iight of the inverse effect of illust¢-
vations on the use of contextual information (syntactic
acceptability and, particularly, semantic acceptability).
versusvorthographic information (orthographic acceptability).
In other words; it would appear that the negative effect of
illustrations on the use of orthographic information, despite
the claims of the focal attention hypothesis, (ijs of little
consequence in determining word identification accuracy.
llowever, the positive effect of illustration on the use of
semantic and syntactic information would appear to have
significant consequences in determining word identification

accuracy.
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The relatively high correlation between word identification
accuracy and self-correction (ACC x COR, r = ,587++) is of
cqnsiderable interest. Not only does this support the

idea that the strategy of self correction is related to

optimal reading developmenf (chapterlIV) but; since‘
illuétrations have a po;itive.effect on rate of self-correction,
the importance of this éffect in the general context of

readiﬁg development.is emphasised. The significant,‘although,
soﬁewhat lower, correlation between literal comprehension

and self-correction (LIT x COR, r = ,259++) lends support

to this interpretation.

The relationships between word identification accuracy and

literal comprehension (ACC x LIT, r = ,424++) as well as
inferential comprenhension (ACC x INF, r = ,185+) are not
unexpected. Correlations of a moderate order are common

for most reading tests that measure accuracy as well as
comprehension (e.g. Heale, 1958) and it is clear that at least
literal comprehension must, under most circumstances, be
influénced by the degree to which the words in the text

have been corréctly identified. What is of interest is

that the relationship is much lower>and barely of significance
for inferential'cdmprehepsion. This iends‘soﬁe suppért_to

the idea that.the procéésing involved in inferential compre-
hension is, at least relatively,-of a different order to

that involved in literal couprehension (éhaéter.IV). ’ Again,
the relatively low correlation between literal and inferential
comprehension (LIT x INF, r = ,317++), although significant‘
lends further support to tﬁis interpretation: on a priori

assumptions of relatedness, the correlation between the



The significant and relatively strong negative corzelation
between semantic acceptability and orthographic acceptability
(SEM x ORT, r = =-,559++) has two important implications.
First, it endorses the basic contextual hypothesis that the
more contextual information the reader has available,

the less need he rely on orthographic information.

Second, when compared with the low and non~significant
co;relation between syntactic and orthographic accepta-
bility (SYN # ORT, r = -,103) it is apparent that it is,

in this context, mainly the availability of semantic
information that creates the contextual effect and reduces
the reader's reliance on orthographic information. Inter~
pretation of the‘illustration efféct as principally affecting
the relative accessibility of semantic information would
appear to be given some support in this particularly as the
data on which the correlation is based are derived from a
situation in which it 1is illustration information that is

systematically varied'.

The significant and wmoderate correlation of semantic accept-

ability with self-correction (SEM x COR, r = ,417++) is inter-

esting, particularly when compared with the non-significant

correlation of syntactic acceptability with self-correction

l Separate correlations at PO and at Pl (N = 60) support
‘this. At PO, SENM x ORT = -,540++, In other words,
with no illustration information, use of orthographic
information is high and use of semantic informaiion is
low, At P1, SEM x ORT = —-,457++, With illustrations
increasing semantic access, use of semantic information
is high and use of orthographic information is reduced.
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(SYN x COR, r = ,089) and the significant and low negative

correlation of orthographic acceptability with self-correction

kORT x COR, r = —;247++): In other words, the rate of
error detection and correction is positively related to the
degreé to which semantic information is used; 1is negatively
felated.to the degree to which orthographic information

is used; and-bears‘no'relation to the degree to which syn-
.pactic information is used. This indicates that self-corr-
ection; in this context at least, is more directly based on
the reader's access to; and use of, semantic information than
on his use of syntactic information and that a high use of
ofthographic inforﬁation is; in fact, negatively related to
self-correction. » Since there was a strong reading age
eifect on syntactic acceptability of errors with the reéding
age nine group using syntactic constraints more than the
reading age seven group; and since there was a similar,
althoﬂgh less clear and inverse effect on self-corrections
with the.reading.agé éeven group tending to make more
(oﬁert) ;elf—corrections than the reading age nine group,

it is possible,that the low correlation between use of syn-
tactic information and self-correction is partly a product
of this inverse effect. It is likely that syntactic infor
mation is used in the overt self-corrections of the reading
age seven group (Clay,'1969; 1972) but for those at reading
age nine it is possible that their high sensitivity to syn-
tactic constraints (74,60%) is the source of more covert
self;corrections.- In sﬁpport of this, the relevant corre-
lation (N = 60) for the RA7 group (SYN x COR, r = ,413++) is

moderate and significant while that for the RA9 group (SYN

327




329

Cis positively'felated to the use of both semantic and syntactic
;1ihformatioﬁ-- although possibly more to the former - while

it is negatively related to the use of orthographic information,.
Since literal céﬁprehension necessarily relies on identifying the
meanipgvof the texf and since this must also rely, to soﬁe
exﬁent, 6n following the linguistic structure of the text,

the correlations with semantic and syntactic acceptabilitiés
are not unexbectéd. Wﬁat is of interest is that a ﬁigh |
reliance on‘érthographic information appears to reduce the
effectiveness of literal comprehension. °~ On the evidence

that there is a relatively'st;ong negative relationship
"between use of semaﬁtic and orthdgraphic:information, this
becomes.explicable andvfurther reduces tﬂe claim under the
focal attention'hypbthesis that reduced attention to
orthogréphic information 1is necessarily damaging to
feaaiﬁg'developmént. - With inferential comprehension, on the
other haﬁd, which relies less directly on the explicit
content of the text, all the respective relationships are
weaker and, in the case of orthographic acceptability,‘

the relationship is non-significant. If anything, it 1is
soméwhét'surprising.to find the‘semantic apd syntactié
relatiépships with inferential comprehension as significant

at all. However, some degree of text-based information is
obvioUsly necessary to generate appropriaté inferences and

the relationships probably reflect no more than this,

The remaining correlation to be discussed is between self-
corrections and inferential comprehension, Since this 1is

non-significant (COR x INF, r = ,121) little more can be



said other than cémparing it with the correlation between
self;correctionsand literal comprehension (COR x LIT, r =
.259+4+) where it appears that self~corrections are related to
literal comprehension while they have little or no relation
to inferential comprehension. Agéin, given that literal
comprehension depends partly on explicit identificatioen of

~the content of the text while inference is less dependent

on this, the finding is not surprising.

Attempting to summarise the patterns in the set of corre-

lations, it can be said that there is a moderate and signif-
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icant positive relationship between all of word identification

accuracy. (ACC), semantic acceptability (SEl), self-correc-
tions (COR) énd literal comprehension (LIT). Conversely

- there 1s a consistent, and occasionally significant, negative
relationship betweeﬂ orthographic acceptability (ORT) and

all other variables.  The relationship of syntactic accepta-
bility (SYN).to word identification.accuracy and to‘semantic
acceptability is ﬁoderate and significant b#t to other varia-
bles it is.generally weakvand only occaéioﬁally significant.
The relationship of inferentialvcomprehension (INF) to

othef variables is also significant  on occasion but

generally weak,

If word identification accuracy and literal comprehension
are taken as central achievement criteria in reading devel-
opment, then it is clear that the strategies of self-
correction and the use of semantic information are strong
predietors of these criteria and must, themselves, be

regarded as important in evaluating the relevance of the



'iliﬁstration effect oh‘reading development;‘ ﬁy the same
 éréum¢nt,Vthé strateéy of use of syntactic information appears
.1ess relevant and the étrategy of use of orthographic_
information aﬁpééfslto.be a consiétent althpugh weak

nega;ive predictof., vThe third achievement criterion of
inferénfial cbmﬁfehéﬁsion éppears to be relatively inde-
ﬁendent-of both word identification accuracy and literal

comprehension as well as the measures of strategy.

The clear intef—relationship between word identification
éccurécy, semantic aqceptability, self-correction and literal
cqmprehénsion would also seem to endorse the interpretation,
in the anélysis'of variance results, that the accessibility
of semantic information is common and crucial to relative

performance on”allvthese variables.

Finally, élthdugh this éet'of correlations is legitimate

iﬁ its own right, it is interesting to compare the generality
,0: the ﬁatté%ns across the illustration (Pl) and no-
»illustréfion.(PO) conditions. Without developing this in
detail;-qomparisons of the relevant correla;ions revealed,
 in]faét, a simi1ar poéitive and negative pattern with corre-
_lations'undér fhe Pl gonditibn being generally somewhat
ilgwer thah those under the PO condition. Comparisons of
all,correlation; ui.der the two conditions revealed only three
that'Were”éigﬁificantly différent. These were related

and are,_inlghémselves, of some interest to interpret.
Thé.firét was betwéeﬁ word identification accuragy and
syntactic accép;abilicy_(rx'Acc x SYN, r = ,089; PO ACC

X SYN, v = ,514++: z = 2,57+), This difference indicates



that use of'syﬂtactic informatioﬁ is more important in -
detefmining WOrd'identification accuracy under.the no~i11—
ustraﬁidn condition than under the illustration condition.
.The second difference was between correlations for literal
ﬂcompreheﬁsiqn aqd syntactic acceptability (Pj LIT x SYN,

r = ~;]9Q;"PO LIT x SYN, r = ,455++ : z = 3,65++)4 This
also indiéates that literal comprehension is less constrained
by the use of syntaétic iﬁformation under the illustration
conditibn.v Bdgﬁ.differeﬁces eﬁphasise that text-basgd
blinghiétic.information is more import;nt where the additional
contextual,info£m§t?§n‘in illustrations 1is ﬁot available.

. They aléo indicéte thag‘réliaﬁce on_syntactiq information

is possiﬁly greatér where,semantic'inforﬁation is less
'apcessiblé,andvvice—Veréa.: Intuitively this makes sense

and is ah inté;esting'possibiliﬁy. The third difference
was between cofrelétions for word identification accuracy

. and litefal‘cdmpréhension (Pl ACC x LIT, r = -,068; PO ACC
Ax_LIT; r ¥_,A9f++ ;>Z = 2,51+). On a similar pattern this
a130'indicatesvthat:literal comprenension 1is ieSS constrained
b? accurate word identification where the extra-textual infor-

mation in 1illustrations is available.
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CHAPTER XI

CONCLUSIONS

Since‘the conClusions_will be discussed in relation to the

contextual hypothesis it is convenient to state it again:

'Whefe illustrations are sufficiently and
relevantly related to continuous text, they
constitute a source of contextual infor-
mation thét, in particular, compliments and
is redundant within the semantic dimension
‘of information. In illustrated reading,
therefore, the efficiency and accuracy

of message identification and the effect-
iveness of comprehension will be facilitated
'through reducing the reader's reliance on
orthographic information while incréasing his

use of .the available contextual information.'

Initially, conciusions will be discussed in terms of the
.major headings of 1. Aécuracy, 2. Strafegy, aﬁd 3. Com-
prehension, andeithinieach éf:these, conciusions appliﬁable
to each expérimental group, or combined.groups wh'ere relevant,
. will be discussed. Féllowing this, wider or“more general

conclusions will be discussed.

1. ~'Acéuracy

The criterion under this heading is the accuracy of message

identification. As argued in chapter IV, the most valid



variables to consider in evaluating the illustration effect
on this criterion are word identification accuracy moderated

by the dégree of semantic acceptability of errors.

Interpretétibh of‘the results for word identification

accuracy iﬁdicated tﬁat there was a positive significant and
_strong illustratioﬁ effect for the high progress>readers

at reading age sevén;l The same applied to the semantic
acceptability of errors. For this group of readers,
therefore, it‘can be concluded that the illustration effect

is substantial and that not only is the accuracy of word
identification negatively affected by the lack of illustrations
but errors that are made are more méaningful where illustrations
are present than where they are absent. The accuracy

with whiéh-the textﬁal message'is identified is therefore

clearly facilitated by illustrations,

Essentially the same conclusion applies to the low progress
readers at the reading age developmental levels of seven
and nine. Rather than strong however, the effects appear

‘to be only moderate while yet significant.

For_thé high progress readers at the nine year reading age
developmenta1>1eve1 it appears that illustrations have a
positive bpt'nbn—éignificant effect on word identification
‘accurétyandvapositive, significant but only moderatereffect
on the meaningfﬁlﬁess of erfors. It can be‘concluded
' that the accuracy with which‘the textual message iélidént—
ified,is'effectiﬁely not influenced by illustrations at

' this‘1eve1@
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Given the significant and moderately high correlation
between semantic acceptability of errors and word identi-
fication accuracy it would be reasonable to conclude that,
where illustrations facilitate word identification, this
is largely due to greater accessibility of semantic
information such that words are more semantically predic-
table where illustrations are available than when they are
not. Equally, where illustrations have no effect on word
identification, as is the case for high progress readers at
reading age nine, it may be concluded that sufficient
sewnantic information is accessible to these readers from
the text itself and that the information im illustrations

is not substantively relevant to word identification.

2. Strategy

The criterion under this heading is the efficiency of

message identification. The evidence for evaluating the
influencelof illustrations on this criterion will be

drawn ffom the illustration effect as it appears on each

of Fhe strategies of information use as well as in a

comparison of the effect across the strategies, The influence
of illustrations on the strategy of self-correction will

also be included in this evaluation,

1. Use of Semantic information

Interpretation of the analysis of wariance results for
semantic acceptability of errors indicated that the

illustration effect was positive, significant and strong for



high prégress readers at reading age seven as well as for
low progress readers at reading age nine; and that it was
significant but only moderate for low progress readers

at reading‘age,seven as well as for high progress readers

at reading age nine. It can be concluded from this that

illustrations do constitute a source of contextual information

that compliments the available semantic information.
Moreover, 1t can be concluded that the availability of

this information enéourages a word identification strategy
that makes a higher use of semantic information than where
the illustration information is not availabie. This
applies to all groupé but is strongly evident for the high
progress readers at reading age seven‘and the low progress
readers at reading aée nine. For these groups, iﬁ partic-
ular, it would appéar that the accessibility of semantic
information, and thefefére the development of a strategy
that makes use of this information, is crucially dependent
on the contextual support of illiustrations. Further, the
importance of this strategy within the general efficiency of
message identificafion is suggested in the positive, signifi-
cant and moderate correlations between semantic accepta-
bility and both word identification accuracy and literal

compreilension.

ii . Use of syntactic information

Analysis of variance results for syntactic acceptability
of errors indicated that the illustration effect was pos-

itive, significant but only moderate across combined groups.

336
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Although illustrations might have a direct influence on

the use of syntactic information where an explicit 're-
lational' illustration is paired with a single sentence
expressing.that relationship (e.g. Denberg's, 1976-77,

sort of task where sentences - and illustrations - were of
the ordér of 'The donkey pulls the wagon' : p.180), it is
unlikely that illustrations accompanying continuous téxt,

as in the present context, should have a direct influence

on the use of synfactic information. However, the influence
may well be indirect; The evidence suggests that this is,

in fact, so. The influence of illustrations on the access-
ibility and use of semantic.  information is clear and logically
explicable and, where the wuse of semantic information 1is
high, it is likely that appropriate éyntactic constraints
will also‘operaté.’ Where the use of semantic information

is low, however, it does not necessarily follow that
syntactic constfaints will not operate, From this it

might be expected that illustrations would have a moderate
influence on syntactic acceptability of errors but'that‘this
would be indirect and largely attributable to the semantic
influence. Apart from the generally more moderate
illustration effect on syntactic acceptability of errors
 when contrasted with the effect on semantic acceptability

of errors, support for this interpretation comes from the
significant but only moderate correlation between semantic
and syntactic acceptability of errors. Indirectly,

it also comes from tontrasting the substantial negative
correlation between semantic and orthographic acceptability

of errors with the minimal and non-significant correlation



between syntactic anw orthographic acceptability of errors.
This contrast wouid seem to indicate that the contéxtual
effect (reduced reliance on orthographic information with
increased contextual information) is largely attributable
to the semantic factor and that the syntactic factor is

onlyincidental within this.

The significant an& moderate correlations between syntactic
acceptability of‘errors and both word identificatioﬁ accuracy
and literal comprehension.suggest‘thét this strategy is

also important in the general efficiency of message ident-
ification, The.ciear non-significance of these relation-
ships for correlations under the illustration condition, as
opposed to the no-illustration condition, however, suggests
that the strategy tends to be important to efficiency

only where sufficient semantic information is not accessible.

.

iii) Use of Orthographic Information

Analysis of variance results for orthographic acceptability

of errors indicated that the illustration effect was negative,

significant but only moderate across combined groups. Within

this there was a trend for the effect to be strong for high
progress readers at reading age seven and only marginal

for the other groups. From this it can be concluded

that where the accessibility and use of contextual -~ partic-
ularly semantic - information is increased through the add-
itibn of illustrations to the text, there is an inverse

reduction in the reader's reliance on orthographic infor-

338



mation. Although true across combined groups, the inverse
effect tended to be particularly strong for high progress
readers at reading age seven. Since the correlations of
orthographic acceptability with word identification accuracy
and literal comprehension were non-significant in the former
case and negative, low but significant in the latter case
the suggestion is that, in itself, a strategy that makes a
high use of orthographic information is at best unimpértant
in the effiqiency of message identification and, at worst,

a negative influence.

iv) Comparison of strategies

From what has been concluded so far it is clear that the
influence of illustrations is most directly manifested in
an increase 1n the accessibility and use of semantic
information and that, as predicted in the contektual hypo-
thesis, this results in a reduced reliance on orthographic
information. Withiﬁ this there appears to bé an incidental
or indirect increase in the use of syntactic information,
Although the importance of each strategy in the efficiency
of message identification has been suggested through |
correlational evidence, the relative efficiency of the
balance of strategies under the influence of illustrations
is crucial not only in terms of the contextual hypothesis

but also for its theoretical and practical implications.

Since, under the influence of illustrations, there is an
inverse relaticnship between use of semantic and orthographic

information, it is most crucial to consider this particular
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~relationship in evaluating relative efficiency. Moreover,
although the relationship is consistent, it is not uniform
across experimental groups so that it needs to be considered

as .a general phenomenon as well as for each group.

FIGURE 12

GRAPH OF P1 AND PO TREATMENT MEANS FOR

ORTHOGRAPHIC AND SEHMANTIC ACCEPTABILITIES
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As a general pattern, the cross-over effect is clearly
apparent in figure 12; where semantic acceptability'is
high under the illustration condition, orthographic accep-
tability is low; and where orthographic acceptability is
high under tﬁe no-illustration condition, semantic accept-

ability is low. The question is, which is the more efficient
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balance bf strategy? Apart from evidence that use of séem-
antic iﬁformation is éoSitively relatéd ta wofd identifi-
cation accuracy and'literal comprehension while use of
orthographic information is not (or negatively éo), it

is also apparent that use of orthographic information reduces
less from PO to PI than ﬁse of semantié information does

from Pl to PO (P1-PO mean difference: orthographic, —5;98;
semantic, 11,11). This is not only consistent with

Donald's finding (1979a: Chapter VI), but also with Denberg's
(1976-77) finding that only a partial 'trade-off' of ortho-
graphic information occurs where contextual information is
"made more available t?rough illustrations. In other words,
what appears to happen is that where more contextual infor-
ﬁation is available,.reliance on orthographic information-

is feduced to a level where only that which is necessary,
within the redundancy of information from other sources, is
‘used, Finally if the absolute levels of error accebtability
on the respective scales (chapter IX) are considered it is
apparént that; under the illustration condition, 507

semantic acceptability means that errors_are; on average,
acceptable within local semantic context while 457 ortho-
graphic acceptability means that efrors have, on average,

at least first and second or.first and last letters in
éommon, This balance is clearly more efficient than under
the no-illustration condition where 39% semantic accepta-
bility means that errors are, on average, Vverging on being
only lexically acceptable while 51% orthographic accepta-
bility means that (on the five point scale) errors are, on

average, only marginally more orthpgrﬁphically'constrained
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than under the illustration condition. On the general
pattern, therefore, it can be concluded that thevbalance
of strategy is more éfficient under the illustr#tion
condifion than under the no-illustration condition.,
Since use of syntactic information is also increased;
albeit indirectiy, under the illustration condition th%s

necessarily reinforces the conclusion,

For the different experimental groups, the pattern is

consistent but differs in degree:
FIGURE 13

GRAPHS OF P1 AND PO CELL MEANS FOR ORTHO-

GRAPHIC AND SEMANTIC ACCEPTABILITIES ORTH - -

AT 7H; 7L; 9H; and 9L

PERCENTAGE ACCEPTABILITY




343

From figure 13, it is apparent that the patterns for low
prpgféss readers at.reading age seven and for higﬁvprogress
readers at reading age nine are essentially similarﬁ As

in the general pattern the reduction in usé of brthogfaphic
information is less from PO to P1 than the reduction in use
of semantic information from Pl to PO (Pl - PO mean difference:
orthographic; 7L; -3,02; 9H, -3,67: Semantic; 7L, 5,88;
9H, 6,55). Since the increase in use of syntactic infor-
mation from PO to Pl ié similar to tha; for semantic infor-
mation, the conclusion that applied to the general pattern
therefore is equally applicable here but_the difference in
efficiency between the illustration and no-illustfatioﬁ

conditions is relatively less evident.

For high progfess readers at reading age éeven, the diff-
erenée in efficiency is clearly evident.- 'Not only is the
recuction in use of‘orﬁhographic informati§n less_mafked
than'the_inversé réduction in use of semantic’informatibn.’
(Pl - PO mean difference:'7H qrthbgr;phic,’~14,33;. sgmantic”
19,71), but it is apparent that the high'1eve1 of use.of
orthogréphic information under the_no-illdstrétioﬁ éondition
(59%) nust bé.rélatively inefficien£ Qheh‘combinéd with thé‘
very low level of use of semantic inforﬁation (ZSZ)QQ
bearing the relevant scaleé in mind (chaptgr IX) this impiies-
that there‘is,_on éverage, aheavy reliaﬁce on orfhogfabhic
information with very littie use of téxtuallj reley;ntﬁ
semgntic informatibn.' Wheﬁ theAlevel of usé of syntéétic
information (547) is also taken iﬁto account it apbéé;s th;t;
on average, pnly local syntactic constraints to the point of
" the efror-aré.used. In effect,tthé Salance éf strategy

implies a near word for word level of teading that, as
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a process of message identification, is clearly inefficientf

By contrést, under the illustration conditioﬁ, the relevant
levels ~ are orthographic 45Z; semantic 48%; 'syntacpic 677%.

On average; this implies a use of semantic informétion thﬁt

is at least locally relevent in the text; a use of syntactic
information that is constrained by tdtal clauée or sentence
étructure; and a use of orthographic information that.includés
at least first and sécond or first and last letteré;. Aé

a process of message identification this is cleér1y~a

more efficient balance of strategy.

For the low progress readers at reading ége nine the diff-
erence in efficiency is also apparent but the pattern is
somewhat different, ‘The reduction in use of orthdgraphic
information is,'in this case, cohsiderably less than the
invefse reductioﬁ in use of semantic iﬁformation (P1 - PO
rmean difference: 9L:‘orthographic, -2,92; sémantic, 12,32).
Effectively there is a reasonably efficient balancé of
straﬁegy under the no-illustration condition, thé relevant
levels being, orthographic 467Z; . semantic 44%; Syntactic
71%Z. Under the illustration condition, the orthographic
level stays much the same (43%); the semantic level increases
substantially (56Z); and the syntéctic 1e§é1 éhows a
moderate increase (777). This balance imﬁlies a high

level of use of semantic and syﬁtactic information combined
with a still adéquate.level of orthographic constraint and

may be regarded as near optimally efficient.

That this occurs for low progress readers is somewhat

unexpected. However, several factors need to be borne in
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mind.- First,.thebgroﬁp are not very low progress readers
(see sample éelection;.chapter IX); ,secbnd, they are
chronologically the oldest and therefore the most exper-
iénced of all the groups (grade V); and third, what géﬁi
emergé and is of real significance to helping readers at
this level, is that the optimal balance of strategy is only

achieved under illustration conditions.

From all this it may be.concludéd that the éddition of
illustrations to continuous text has_a generally positive
influence on the ba}ance of strategies, increasing the use

of both semantic and syntactic information and partially
reducing the use of orthographic informafion such that the_
efficiency of message identification is greafer'under fhe
illustration‘than under the no-illustratidn condition,

This effect is particularly evi&ent”for high'progress readers
at reading age éeven and for low progress readers at reading

age nine,

v) Self-Correction

Analysis of variance results for self-corrections indicated
that the illustfation effect was foéitive, sighificant and
strong for high progress‘readers at reading age‘seven as
well as for low progress'readers at reading ége,nine;

that it was positive, significant but only moderate for low
progress readers at reading age seven; énd that it Was 
positive but non-significant for high progress readers at
reading ége nine. From this it may be concluded that the

addition of illustrations to continuous text has a generally
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positive influence on the detection and (at least, overt)
- correction of errors but that this varies in degree across

the experimental groups.

For high progress réaders at reading age seven, it would
appear tﬁat, without illustrations, the rate of self-
correction is low but that, witﬁ illustratioﬁs, it increases
to the highest for all groups. Since this is matched by a
similar marked ihcrease in the use‘of semantic information
for this group, as well as being reflected in a general
positive, significant and moderate correlation between

. semantic acceptability and self—correétion,‘it seems likely
that illustrations provide an enriched semantic frame of
reference against which erfors may be détected, evaluated
and corrected, For the low pfogress readers at rea&ing
age seven, the same conclusion would seém to apéiy but this
group appears to be relatively less depeﬁdent on, as well
as less able to benefit from, illugtratibn; than the high
progress readers. For:the high progress readers at
reading age nine it would seem that self-correction, where
it occuré overtly at this level, is relatively independent
of illustration information. If wbuld seem‘that text-based
information is sufficient to provide a frame of reference
for error detection and correction and illustrations méke
only a_marginal difference in this. | For low pfoéress
readers at reading age nine the rate of self—correctién is
the lowest for all groups underZBoth conditions.;v It would
seem likely thaﬁ'not only are sélf—corrections more covert

at this level, but, since there is a substantial increase
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in the rate of those self-corrections that are overt from

" the no-illustration condition to the illustration

condition, that this group is also dependent on the'semanfic
~enrichment provided through illustrations And.less able to
rely on text-based inforﬁétion than the correéponding high

progress readers,

Thus, in general, the strategy of-self-coffection is
poéiti&ely influenced by illustrations. The correlatibns

of self-correction with word identification accuracy aﬂd lit-
eral comprehension are both positive and significant, and

in the case of the former, relatively ﬁigh. On Thompson's
(1981) argument, the correlation with word identification
accuracy could simply.indicate that fewer errors make self
correction more bossible.‘ On the other hand, on Clay'é
(1969) evidence that high progress readers show a higher.
self-correction rate than low progress readers, it could be
argued that self-correction is instrumental in'accuracy

and ﬁhat high progress readers make felétively less errors

at least partly becéuse they self-correct at a higher'

rate. This wouid also produce a relatively high positive
correlation. The answer is that there 1is probablj fruth

in both arguments. The poéitive, significant although somewhat
lower correlation between self-correction and literal combfé-

hension, however, would:-seem to lend support to the instrumental

As explained in the interpretation of results, apparent
anomalies in differences between high and low progress
readers are explicable in terms of the grade level effect.
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view. It is unlikely, although possible, that literal
comprehension influences self-correction. It is more likely
that the rate of self-correction has a positive influence

on literal comprehension,

On this evideﬁce, and intuitively; it can be assumed that

a strategy of self-correction is important within the effic-
iency of message identification., Since illustrations gen-
erally facilitate the strategy this may bé taken as further
evidence that illustrations increase the efficiency of mess=—

age identification,

3. Comprehension

The criterion under this heading is the effectiveness of
comprehension, The evidence for evaluating the influence
of illustrations on this criterion will be drawn from the

results for literal and inferential comprehension.

i) Literal comprehension

Analysis of variance results for literal comprehension
indicated that the illustrationAeffect was positive, sig-
nificant and strong for high progress readers atbreading

age seven as well as for low progreés réaders at reading

age nine; that it was positive, significant but only moderate
for low progress readers‘at'reading agelgeven;_ and that it
was positive but non-significant for high progress readers

at reading ége nine. From'this:it may be concluded

that the addition of illustragions to continuous text has

a generally positive influence on literal comprehension but
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that this varies in degree across the experimental groups.

For high progress readers at reading age seven, it would
appear that, without illustrationé, the level of literal
comprehension is very low andlthaé, with illustrations, this
increases substantially to a moderate lével. Since this
increase 1is matéhed by a similar marked increase in the use
of semantic information for this gfoup, as well as being
reflected in a genefal positive, significant and moderate
correlation between semahtic acceptability and literal
comprehension, it appears possible that illustrations
increase the accessibility of semantic information'and that
this directly facilitates the increase in literal compre-
hension. More indirectly, but equally plausible, word
identification accuracy iékincreased,through the addition

of illustrations and it appears likely that this i;

due to increased semantic predicﬁability»of words in the téxt.
This is matched with increased gémantic acceptability of
errors (meaningfulness of errors) which, together with incr-
eased accuracy, indicates greater accuracy in the idéntification
of the textuél message. Where the'textual message is idén—‘
tified with greétér accuracy it follows that literal compre-
hension must also improve. The thread thét is common to
this process, however, is again, the greatér accessibility

of semantic information under the illustration coﬁdition.
Whichever process 1is invoived in the increése in literal
comprehension, and it is likely to bé;a combinatibﬁ, itb

is clear that the role of illustratiéns‘in facilitatiﬁg the
accessibility of semantic information isvcentra1 to the 

process,
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For low progress readers at ‘reading age seygn thg same
.conclﬁsion Qould seem to apply but, again, this group appears
to be relatively less able to benefit from illustrations than
the corresponding high progress readersl' For the high
"progreSS’readers at reading age niqe it appears that literal
comprehension is relatively independent of illustration
information. Effectively, it seems that it 1is teit-based
information that is used by this group in their literal
comprehension and that illustratibns have only a marginal
positiﬁe effect. For low progress readers at feading age
nine literal comprehension increases from a moderate level
without illustrations to a very high level with illustrations.
Given the expected grade level effect, this indicates

that this group can only achieve their.expected superiority
in literal comprehension with the addition of illustration
information and that, as with the high progress readers at
reading age seven, it is the greater accessibility of semantic
information that facilitates this, Since the influence of
illustrations on word identification accuracy was only
moderate for this group, however, it is possible that the
influencg of illustrations on literal comprehénsion is

more likely to be &irect. | In other words, the semantic
information in illustrations 1is directly used in iiteral
comprehension and the effect is less via the indiréét route

of improved accuracy of message identification. Being low

b The fact that the literal comprehension of this.group;

is generally somewhat higher than for the 7H group is,
again, explicable in terms of the grade level effect.
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progress readers this is quite .plausible since the indirect
route would, in.fact, be more adaptive in>genera1 réading
development and would lead ultimately, as it does for high
vprogfess readers, to the:relative independeﬁcevofrillustrations

by reading age nine,

In general, therefore, it appears thét a series of‘iliustra—
tions in relevant relation to continuoﬁs text has a pésitive
influencebon 1itera1 comprehension but Ehat the degree, and
possibly the reasons for the effect, vary across the four
experimental groups included in this study. In essence
this is consistent with the relativé nature‘of other
findings on the éffects‘of illustratioﬁ on compreheusion

(chapter V).

ii) Inferential Comprehension

'Analysis of variance results for infe;ential combrehenéion
indicated that there was a positive but non—significant
illustration effect acfoss combined groups. ;t nay ﬁe'
concluded from this that illustratins do not effectively
influence comprehension at thé 1éve1 of inference. Ihié
is consistent with Donald's (1979b; . chapteerI)_earlier
finding for seven-year old average readers, It may be
assumed that. the reasoné for the non-significant efféctvat
this level pf comprehension are in the nature of inferentiél
comprehension which necessarily requires estéblishing'
logicél relatiqnships that go beyond the informationvthag

is explicitly given in the text or in illustrations,



The reliability of this result is, however, subject to some .

doubt (see chapter XII below) and it is possible that with
a wider range of data on inferentiai comprehension, the
positive tendency that was apparent across all groups could
represent a significant if only modérate effect. Since

inferential comprehension must involve at least a minimal

base of literal comprehension this would appear quite likely.

The tendency for high progress readers at reading age nine,

in contradiction to all other results, to show the clearest -

trend towards a positive illustration effect is suggestive
and could, witﬁ more reliable data, indicate the value of
illustrations to.tﬁis group at higher levels of processing.
The positive results of Bransford and Johnson (1972) oﬁ‘
high school students who were fequired to disambiguate a
complex passage with or without illustration would tend to

suggest that thié.may be so.

4.,  General Conclusions

Apart from the particular conclusions applicable to the

individual or sub-grouped dependent variables that have

been discussed, several general conclusions are of relevance

in the study as a whole.

First, the study was a specific attemptlto replicate the
test of the contextual hypothesis under moré représentative
and rigorous conditions than in Donald (J979a: Chapter VI).
Although ﬁhere were relative differences in subjects, )
materials, task and scoring criteria, the general pattern

of results is essentially similar to that found in the

352
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~earlier study. It can therefore be conclu&ed, with.sgme
confidence, that as a genera1 phenomenon the illustration
éffect jianifests as predicted in the contextual hypothegisf
The only reservations to this are that, although consis-
téntly positive, the effect is éenerally marginal or non-
significant for high progress readers at reading age nine
and that the effect is non-significant for comprehénsion at

the level of inference,

Second, in terms of the negativg illﬁstré;idn effgct
predicted, although not consisteﬁ;ly proved (chapter V)
under the focal attention hypbthesis, the Study was iﬁ'no

way an atfempt to prove or disprove this particular hypo-
thesis. As pointed 6ut in tﬁe introduction (chapter I),

the task requirements for testing the. two hypotheseé are
mutually exclusive, Névertheless, the study was an attempt
to show that, if the focal attention hypothesis is true, it
is only a particular case within the more general case of
reading development; ~ "Moreover, if, under the contextual
hypothesis, illusfrations can be shown to ﬁave a positive
influence on word identification accuracy - in context;

on the efficiency of word identification strategies,

and on comprehension, then the predicted negative effect of
illustrations on isolated word recognition could be taken

as of no consequence in the wider and more representative
context of learning to read and comprehend continuous .

fext. The results of this experiment, particularly when
taken together with Donald's (1979b: chapter VI) earlier re-
sulté'and with those of Denbefg (1976=77), indicate, quite

clearly, that this is the case. Furthermore, the focal
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attention effecﬁ appears to be demonstrated in contextual
reading in the reduced use of orthographic information under
illustration conditions, However, both the import and the
explanation of the effect is at variance with the focal
attention hyﬁothesis. In terms of import, reduction in use
of orthographic information is seen‘as positively adaptive
in contextual reading not'only‘on correlationalvevidence, but
also on the groundéithat the balance of word identification
strategies is improved. In terms of explanation, the evi-
dence from this study as well as Donald (1979b: chapter VI)
and Denberg (1976-77) is that there is not total aftentional
ompetition between orthographic and contextual information
but that there is a partial 'trade off' of information such
vthat where contextual information is made more accessible,
reliance on orthographic information is.partially reducéd to
a level where only that information which is necéssary with-
in the redundancy of-informétion is attended. As pointed |
out earlier, that.this does ﬁét occur under the test. cond-
itions of the focal atténtion paradigm is hardly surpriéing'
since, with isolatéd words, there 1is no‘fedundancy'of infor—
mation and reliance on orthographic information must be total.;
It‘may be conclﬁded, therefore, that even if the focal att-
ention hypothesié is true for the learning of isolated
words paired with’pictures, it is not relevant in the.more
normal context of learning to read continuous text; and
where the effect does occur in contextual reading it is
neither maladaptive nor is it ekplicablé in terms of

attentional competition.
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Third, the most general and logically ténable'expianation for
the positive illustration effect over all the dependent
variables used in this study is that illustrations basically,

affect the accessibility of semantic information,

Essentially, this may take two possible forms. The first
is a specific and suEstaﬁtiVe cueing fﬁﬁction where
semaﬂtic infdrﬁation represented in an iliustration has
va‘direct and tex;ually unprocessed cueing function on wérd'
identification of comprehensioﬁ reSponées.  The sécond is
a more generalized and non-Specific Cuging function'.where,
illustrations provide a semahtiC"setf or framework
(Neisser, 1967)vwithin which the méaﬁing of the text is
'foregrounded' (Gibson énd Levin, i975) and which_is'fluid
enough to be cumulétively'integrated aﬂd~modified within
the textual information as it is read. - The evidence in
this study is_insufficiént_fo.Specify which form ﬁhe ill-
ustration effect tékeglfor differeht deéendenf_vafiaﬁles

or for different groups of feaders.  Nevertheie§s'the
pattern of results obtained is suggestive and would appear
to be centraliy'related to ﬁhis issue._' it would appéaf
most likely that. the two forms are not-mutually'ekclusive
and that in most situations there is an interaction
between them and that they may even be édditive. Never-
theless, for high progress readers and developmentally
more advanced readers the non-épecific‘and more integrated
form is more likely to manifest while for low pfogress
readers ‘and those at lower devélopmentallievels thg specific
and mo;e'direct form is more likely to manifest (Denberg,

1976-77; Rusted and Coltheart, 1979a). In combination
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information such as illustrations, then it would follow
that the influence of illustrations on semantic access
would be relatively reduced for both high and low progress
readers at reading age nine. In combination with the
pattern already suggested, fhis would résulﬁ in a pattern
that is remarkably similar to the actual obtained pattern
(Table 33). .It may tentatively be concluded therefore that
the dominant pattern of relative influence of illustrations

obtained in this study is probably explicable in these

terms.

This intrdduces the fourth general conclusion. In terms
"of the tenuous and circumst;ntial evidence from previous
research, a general interactive patterﬁ was loosely
predicted for the illustration effect' over the four experi-
mental groups (chapter VIII), Within this the respective

weightings assigned were:

READING AGE

7 o 9
PROGRESS H 4 !
LEVEL L 2 3

(Table 2: page 187)

In the actual results, over each of the foﬁr variables
where access to semantic information may be régarded as
crﬁcial, significant P x Pr x RA interactions were obtained.
Given this, an estimate of the overall relative strength of
the'illustrafion effect for each group can be obtained from

the average illustration (P) effect for each group over all
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1

four variables. This. is given in the formula:

[ % (Pl—PO)z]
P = -Z: " MS within Ja b ¢ d

4

where: a, b, ¢, and d represent the variables of word

identification accuracy;  semantic accepta-
bility; self-corrections; and literal compre-

hension,

The respective P values are:

JH : P = 20,72
7L : P = 3,45
9H : P = 1,10
9L : P = 10,23

Although the results for fhe high progress readers ét’
reading age nine were, on several variables, non-significant,
the tendency in all cases was positive and a general .
although marginal effect can probably be assumed on the

basis of consistenéy. If the relative illustration

effect for the 9H group 1is weighted as | (marginal), there-

fore, then the equivalent weights for the other three groups,

on the bases of the P values calculated above, emerge as:

! i.e. The formula represents, effeétively, the average F

value for the relevant simple-simple main P effects.
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1,10

7L 3,45 = 3
1,10

(91 : 1,10 1)
1,10

o : 1823 .

These weiéhts are ESE meant to be takéﬁ as absolute,

As opposed to a totally érbitrary weighting, however,bthey
do reflect, with some validity, the relative overall
illustration effect as obtained for'each group in the. 

results of the four variables concerned.

Although the obtained weightings for the 9L group and,
par;icularly, the 7ﬁ groﬁp are considerably higher .

than 'those estimated in_th; predicted pattern, the relative
patterns aré essentially similar with, in bothvcases; the
illustration effect being strongést for the 7H group,
weakest for the 9H group and intermediate for the 7L and

QL groups (with a relatively étronger téndeﬁc& for the

9L group). It can be concluded, therefore, that the ob-
tained pattern df the relative illustrétion effect over -
the four variables of word identification accuracy; |
semantic acceptability; lself-corrections; and iiteral
comprehension 1is consistent with the pattern predicﬁed, al-
beit loosely, from previéu3~reséarch. Since most

previous researéh had focussed on either accuracy or literal

comprehension, the fact that the variables of syntactic
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acceptability, orthographic acceptability and inferential

comprehension do not follow the pattern is not inconsistent.

A further relevant factor in the obtained pattern was the
influence of grade level. The truest representation of
the relative obtained effects should reflect this and

should therefore appear as follows: Table 33
TABLE 33

WEIGHTINGS FOR AVERAGE OBTAINED ILLUSTRATION

EFFECTS OVER GRADE, PROGRESS AND READING

AGE DEVELOPMENTAL LEVELS FOR THE VARIABLES

OF WORD IDENTIFICATION ACCURACY; SEMANTIC

ACCEPTABILITY; SELF~CORRECTIONS; AND LITERAL

- COMPREHENSION

READTING AGE
GRADE  PROGRESS 5 .6 7 8 9 10 11

I H - - 19

AVE - ? -

III H - - 1

AVE ‘ o - ? -
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The influence of :‘ grade levelliﬁ'the pattern of results
will bé,discusséd furﬁher hnder‘the critique‘(chaptér XII)f
For the present it is important to point out that the
relative obtained illustration effeéts.apply to the specific
- groups indicated énd that low prpgresé réaders inigrédeil; |
for instance (who woﬁld not Be»readiﬁg at readiﬁé agejseQen);j. 
or high progress readers in grade V‘(who Qould.not'be feéding
at reading age niﬁe), are not represented in. the obtained
pattern, Equally all average progress groups are not
represented. For groups such.as these the obtained relative
illustration effects would have to be‘extfapolafed to -
complete the developmental picture. ‘This is mentioned as
the resulfs are otherwige liable to.be misinterpfeted

in terms of their applied implications.

Fifth, finally, and rélated to the aone; when results from
Donald-(1979b: chapﬁer VI) on average second yeér feaders;
aﬁd‘from Denberg (]976;77).on highvéndblow 'gfaphemic skill' "
(equated with prog:esé ieQeI’férvthis'purpose)rfeaders in
grade I are coﬁbined witﬁ results from this stﬁéy,.a,véry
tentative extrapolation can be made that suggéstg a general
developmental progression in thé relative influence of
illustratioﬁs on reading'developmenf for high, avérage and

low progress readers.
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. FIGURE 14

EXTRAPOLATED DEVELOPMENTAL PROGRESSION

FOR THE RELATIVE INFLUENCE OF ILLUSTRATIONS

" ON THE READING DEVELOPMENT OF HIGH, AVERAGE

‘AND LOW.PROGRESS READERS
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The pattern suggested in Figure 14 is that the influence
of illustrations is high for high progress readers ih
grade I and that this declines steeply through high progress

. readers in grade IIL. to effectively disappear by gradé IvV..
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Converseiy,for 1ow_p:ogress readers in grade I the
suggested evidence from Denberg.(1976-77) is that the‘
effect is clearly demarcated between children with high and
low graphemic skill and that'althéugh thelinfluence of
illustrations is manifested for all readers, the effect

is less marked for those with low graphemic skill. ‘Since
this is combined with the findings ithhis étudy on low
progress readers in grade IIi and gfade V a trend fowards
progressive increase in the inf1uence of illustrations is
apparent from a low (?) level in grade I through a moderaté level
in grade III to a moderately high level in grade V.  For
-average progress readers,'the evidence is slim and uncer-
tain; The results from Donald (1979b; chaptér VI)
however, suggest that in grade II the relative influence of
illustrations on average readers is somewhat less marked
~than for the high‘progress grade I readers and relatively
more marked thaﬁ for low progress grade III readers in

this studyl. There 1s no clear‘evideﬁce to extrapolate
beyond the moderately high influence indicated in this but
it can reasonably be expected that average proéress

readers would follow $ trend that is intermediate between

that for the high and low progress readers respectively,

Several reservations need to be placed on this extra-

polation. . First, the weightings on which the pattern is

On the same basis as outlined above, the relative weighting
for results over the four variables concerned in experiment.
I emerges as 10 (7 AVE : P = 11,27).



based are relative and not absolute. Alternative rglative
interpretations are'therefére possible, This cou1d resu1t
in soﬁewhat differentigradients for the three extrapolations
but would be unlikely to alﬁer the basic pattern. Second,
as mentioned, the evidence for average pfogress readers

is particularly tenuous and it is possiblé that a ho;izontal_
gradient would be more appropriate.. However, the

general developmental expectation is tﬁat more advanced
readers become relapivelyrless dependent on EX;ra—téxtual
information (chépter VII) and a gradual declining gradient

is therefore more likely. Third, bn.the éame argument,

it is unlikely that the gradient for low progress readers
would continue in a linear fashion to higher levels of
illustration influénce; What is more likely is that there
would be a gradual declinme at higher grade levels.

Where the effect peaks is uncertain and sinég the development"
of reading for low progréss_readefs is of special concern

to most educators, it woul& appear important to attempt to
establish this tﬁropgh further mofe,focussed research.
There is also some'evidence (Roﬁhér and Maté, 19753

and, particularly, Lévin, 1963) that low progress 'difference'
readers (essentially a social class facto?)vare more
influenced by illusfrations thén low progressk'deficit'
readers at'the'gradeIV-V level. Since the low progress
groups in this study‘had a generally lower spcio;economic
status than the high progress groups (chapfer IX: Table

9), and since 'deficit' readers are more likely_té Ee"A

at the lower e#treme of thé normal distribution, the.low

progress samples selected in this study are most likely
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to fall into the ‘difference‘.category. The extrapolated
tendency, therefofe, ﬁay be.taken as applicable to this
group but it ié quite éossible that, for the'deficit"group,
a different tendency would apply. Finally, it is uncertain
on the data avaiiable whether the gradients are in fact
linear. This is the simplest and.only possible form of
extrapolation under the circumstancesi However, it 1is
quite likely that, apart from the expected decline in the
low progress gradient beyond gfade V that there is some
illustration effect for low progress readers in grade I

(in fact indicated in Denberg's results). This would

imply a non-linear gradient for low progress readers over-

all.
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CHAPTER XII

" CRITIQUE AND RESEARCH IMPLICATIONS

1. Critique

The principal point of criticism of the experiment mus t
necessarily relate to the grade level effect. For fgasons
given in chapter VIII, grade level was not incorporated

as a separate independent variable in the design, As
explained, only two altefnatives wefe possible. ' The first
and rejected alternativé was to vary grade level only and-
to select high and low progress readers at two grade levels.
This would have invalidated compariéons between high and
low progress readers since the difficulty level 0f the
material being read would have differed too much between
low progreés and high progress readers in any one grade.
Thompson (1981b), as mentioned earlier, has criticised most
research on the differences between good and poor readers

specifically on these grounds., It was specifically to

avoid this situation that the second alternative was selected

whereby high and low progress samples were selected at

a common reading age level such that the material to be
read would be at the instructional level of difficulty for
both groups. This, however, necessitated.selecting iow
progress readers from a grade 1evé1 two years ahead of the

high progress readers. It was argued that since grade
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level differences were consistent their effect could be
logically accommooated in the interpretation of results,
This has, in fact, been achieved., ~ Nevertheless, it is
also‘true that although the illustration effect could be
interpreted with clarity as it.applied to the variousv
groups in themselves, tne relative differences between
reading age and progresé 1evelvoften appeared enomoious
precisely because of the confounding grade level effect.
Fortunately, absolute reeding age and progress level effects
were not, in themselves, central to the issues in this:
study. Where their interaction with the illustration eff-
ect was concerned they were, indeed, central but with
appropriate logical adjustmentvthese effects were also .
.interpretable within the relative effeets of illustrations.
(Figure 14),. Whether the alternative chosen was the most
appropriate, therefore, must_remainnin some doubt. At
leasf, however;.it 233 consciously‘chosen and‘no;‘the result

of an oversight!

The second criticism appliee to.the meeenre of inferential
comprehension.  As opposed to literal comprehension onij'
one question was asked at the inferential level and this

was scored on a scale of 0-3, The resnloing variance was
therefore extremely high and the_reliabilify of.the”results
must remain in some doubt when conpared‘With 1iferal
comprehension (four questions witn a total possible score

of 10). ‘The reason for using only one question was aéain
conscious ano.based on the praciical difficoltyeof:generating

more than one reasonable inferential question from the given



368

material. to be‘comparablé in difficulty adfoss three
different stories. =~ The difficuity or frustration that
grade I readers were éxpected tobexperiencé on ﬁhis.level

of question was also a factor and was, in féct, demonstrated
in the results and in the ekperfence of testing.. Never-
theless with hindsight, it might have been more abprppriate
to have come to terms wifh the practical probLems and to

have included more inferential questions,

Finally, it could be argued that a répeated measufés design
would have been more-apprOpriate and more powerful for
testing the illustration effect. This was in fact the
reason that such a design wasvused in experimént I

(Donald; 1979a; chépfer VI). However, as pointed out in
chapter VIII, a repeated measures design,vgiven the confound-
ing factor of necessérily different stories would not Have
been interpretable in fhis study as 1t was in the simplef

2 # 2 factor design of the earlier study. | Delayed
presentatiqn of the same story to the same-subject under
randomly véried first or second preseﬁtation with illustr-
atipn.would have been possibie bﬁtvthe carry-over effecf

of ﬁeaningful stories is strong and would undoﬁbtedly

have nullified the results. The matched éamples design
that was finélly selected, therefore, Qas within the circum—

stances, probably the most appropriate.

2, Research Implications

The research implications to be. discussed comprise two

_reservations about research in general im this area and
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three clear indications for further research,

The first reservation applies to the nature of'tﬁe exber-'
imental task in which readers are involved; Where a

complex cognitive act such as reading is concerned it is
clear that even minof task variations may alter the nature

of the experimental effects obtained. This theme has been
repeatedly emphasised throughout this thesis and the clearest
‘exanple of apparent contradiction in obtained effects,

that are, in fact, explicable'inkterms of task vafiation,
is the focal attention vefsus contextual controversyf

Apart from this obvious example, there are many more minor
variation; that are équally relevant. Story length; in-
structions to readers and their relevant task.expectations;
the nature of readiﬁg material (including its difficulty,
its content and its format); and behaviours exéected of
readers (particularly oral versus silént reading) are

only some of the task variabies_thaf might affect the re1; 
ative influence of illustrations or any other factor on the
process of reading., ~ Within this'reéervation, and wiere
the purpose 1is to investigate éhe process of learning to
read, the most relevant task to set for readers Eﬂiﬁ be
~one which most cloéely approximates normal learning-to-read
conditions. ' The attempt in this study was to do this,

and results from studies where this criterioﬁ is not met
must necessarily be interpreted with_circumspectipn if the
declared purpose is‘to draw conclusions about thé normal

process -of learning to read.
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The second reservation refers»toithe doubtful validity of
'drawing_general conclusioﬁs about the‘inflﬁeﬁce of illus=-
trations on reading without reference‘to,vat least, the
three central factors of,develoPmental level, progress

level and the relationship.of illustrafion to text. In

the present study, the relationship of illustratioq fo text
is defined as a series qf illustrations relevantly related
to continuous, narrative text, The same conclusions
reached in this study may not apply, however, if this basic
relationship is altered. Within the study, however,
replication was built into the design on the factor of

story content and it can safely be concluded that the reading
of narrative stqries in general,'even with different céntents,
is' subject to the inflqence of illustrations as found.
On~the factors of developmental level and progreés level .
and their interaction with the illustration effect it is
clear from this study that significant variation in the
relative influence of illustrations does occur on the basis
of theése factors. It has also been suggested th#t the
effect may be different within‘at least two separable

groups of low progress reaaers._ In general, it is clear
that research ana,'particularly, reviews ‘in fhis area

(e.g., Samuels, 1970; Goldstein and Underwood, 1981) must
be wary of overgeneraliziﬁg their conclusions, Not only

is overgeneraliztion clearly invalid but there is a

distinct danger that over-general conclusions, bécause of
their simpli;ity appeal, will be quofed in educational

texts and adopted in practice. The importance of this

should become apparent in the next chapter.
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The.firSf%of'the thfee-areas.that clearly requires further
research is the felétionship_of‘illustration to téxtf

The area has, in fact, received some atfention (chapter V)
but this has necessafily.beén within the specific influence
of illustration on comprehension (oral or read) and has not,
with a few exceptions, focussed on the early stages of
reading development. Educationally, perhaps the most
important variations to investigate are the influence of
illustrations on the oral feading of non-fiction prose,

the influence of varying ratios of illustrations to text;

and the influence of heavily detailed or 'obscure
perspective' illustrations (currently somewhat in vogue

with publishers' artists) on, especially, early oral reading.
These are féctors that have considerable relevance to pub-
lishers of basal, supplementary and remedial reading materials.
It is unfortunate, in fact, that so much attention has trad-
itionally gone into the careful construction of early

reading material on the basis of word frequehcy, phonic
structure and syntactic structure but little or no attention
- seems to have been given to the construction of illustrations
and their relationship to the text on which children-learn

to read.

The second area that requires further invéstigation is

the way illustrations are used to géin access to semantic
information, As pointed out‘in'the general conclusions
there appear to be two alternmatives; a specific and qirect
cueing function, and a non-specific and'integrated,

'foregrounding' function. In this study, the evidence of
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relative differences in the influence of illustrations on
certain variables aé well = on the four experimental
~groups appeared to be partly explicablg in terms of these
two semantic accessvfunctions. ‘The.intefpretation was
based only onvlogical groﬁnds, however, Since the non-
specific, integrated function must clearly be more adaptive
in the process of reading development, it would be important
to establish on more empirical grounds what function 1is
operative at what level and for what reading variableé.
This would have not only impbrtant practical implications
but would cbnstitute an intriguing and relevant theoretical
issue.as regards the processing of verbal and pictorial in-

formation.

Finally, the full trend on the relative influence of
illustrations for low progress readers at, particularly,
higher developmental levels than those investigated here
would seem to be indicated as a réseArch priority. As
pointéd out earlier, the form of the trend is more important
for low progress readers than for any other group and yet,
ironically, it is this trend aﬁd i;s extrapolation beyond
the grade V level, and to some extent down to the grade I
level, that 1is most uncertaiﬁ from the evidence presénted

in this study (chapter XI). Witﬁin this, the possiblé
difference in the influence of illustratioﬁs on low progress
'difference' readers as opposed to low progre;s 'deficit'
readers at various developmental levels would apﬁear to be -
a relevant and'ungesolved issue. More specificallf, the

issue might be posed as the possible difference or not
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between readers with low linguistic performance on the sbft
of language that is required in early réading material
(Stubbs, 1980) and readers with particﬁlar sets of decbding
disabilities such as those with poor Qisuo-perceptual
discrimination skills (re: decoding illustrations as well

as print) or those with poor auditory retention skills

but adequate visual retention skills (re:comprehension of
illustrated text). The pe;mutatiohs are many but where .
sources of help to low progress readers are continually
being sought the dimension of illustrations wouid éppear to

be one that has been insufficiently investigatéd or developed.

In the South African context, in particular, the findings
in this study on the relative effects of illﬁstrations on
low progress readers taken together with those of Levin
(1973) and of Rowher and Matz (1975) éould suégest tnat
illustrations have a potentially important function in
teaching reading, particularly beyond the very early stages,
to the very large'populafion.of 'culturally different'
children iﬁ this country. The reél and practiéal problem
in this context is immense. Since the implications.are
broad and profound, hoﬁever, it is clear that fﬁrther specific
research is required to establish whether the-suggested
effect is, indeed, real for such childfen. Certainly -

a number of additional variables enter the situ;tion-
(chapter IX) and, although the suggestion would appear to

be logically likely it cannot be assumed without moxe

population specific evidence.

The suggestion was also made_(chapter VII) that in so far
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.asvdeaf or hard—of—heariné childfen experience difficulty

rin réading beyond,iappfoximately, the;ﬁine year.féadingv‘

age level that .this isvlafgely attfibutable to their-

rreiative inability to ﬁaké use of liﬁguistic contextual
information. On ;he preseﬂt evidence, it may be ;hét

these children would also benefit fromvthe extra-textﬁgl
(etha-linguistic)véoﬁtex;ual information availablé.in
illustrations. Again,.the.éffect cahnotvbe assumed but,

given its likelihood, it‘would appeér to be worth inwvestigating
-as it may have significant‘implications for the=tegcﬁing'

of reading to this particular group of handicapped readers.
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CHAPTER XIII

THEORETICAL AND EDUCATIONAL IMPLICATIONS

1. Theoretical Implications

The principal theoretical issue fhat'has been raised in

. this thesis refers té the process of reading and whether
reading may legitimately be regarded as a constructive,
synthetic process. This view of the process of reading is
Easedvon the assumption fhat reading involves an on-going
process of prediction andbcénfirmation of the textual
message. This depends, in turn; on the availability of
redundant sources of‘information and the reader's ability
to select effiéiently, within these sources of information,
those cues that are most felevant‘to uncertainty reducfion

and message prediction (chapter II).

In so far as the contéxtual hypothesis is~genefated directly
from this theoretical view point, the successful validation

of the hypothesis in'the research study offers considerable
support to the theoreticél view point itself. In pargicular;
the evidence that illustrations increased the accessibility

of semantic information and that this resulted in not énly
more accurate message identification and more éffective
literal compreéhension but that the-efficiency of message
identification, as reflected in the balance ofvstrategies,

was also clearly improved constitute significant and specific
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support for the theoretical view of the process-involvedi

Put quite‘simply, therevis ﬁo way that illustrations’could‘
positively influen@e’the factofs mentionea unless the illus-
tration inforﬁation; directly or indirectly, was effectively
increasing not only the availabiiity of redﬁndant information
but also its accessibility'to the readers concefned.‘ There
must, in other words, have been improved iﬁformation seleétion"
and message prediction én the basis of increased redundancy:'

the results are otherwise inexplicable.

Furthermore, the evidence that és use of semantic information
increased, the use of orthographiq information was partially
and inversely deﬁreased constituted very clear proof of the
operation of redﬁndancy and the readers' ability to predict
the textual message on the basis af iﬁcreased access to
sémantic information with léss reliance on orthographic

information.

In terms of the transition from iniﬁial.reading to more
fluent reading the development#l trends were interesting.,
As suggested in chapter III,:thevprogressive acceleration
m§de1 of the transitional process assumes that some use of
redundancy must be operative from even the initial stages
of réading if it is to involve true message identification
and comprehension and not be crippled in the cognitive pro-
cessing demands of a‘cumulative, sequential dechiﬁg prg-
cess. However, as wés also pointed out, the beginning'
reader has limited access to the linguistic conéfraints

in written text that are necessary in the operation of

redundancy. The results fromvthis'study indicate that



illustrations strongly increase the accessibility of
semantic information for high progress readers in'gtade I
and that, as a result, these béginning readers are encbled
to make use of redundancy. The meésure of this is that
wihere the semantic inforﬁation is relativély inaccessibie
(under the no illustration cohdition), and.use of
redundancy limited, the ievels of word identificatidn
accuracy and literal comprehension wére both substantiallf
reduced to levels where neither could.Be regarded as effec-

tive. This evidence, therefore, supports the view that.
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sow e use of redundancy (especially from extra-textual sources)

is necessary for effective reading in the initial stages.

Thg progressive acqeleration model also aésumes thot use of
fédundancy increases with development, This was
demonstrated in the results in that a grade level effect waé
apbarent on both semantic and syntactic acceptability of
errors, This indicated tﬁat use of these sources of
information; wifhin which orthographic information is
redundant, increases progressively with development and -
reading experience. Within this the relative independence,
of high progress readers in grade III, of_illuétrations
‘indicated that the need for extra-textual suﬁport in the use
of redundanéy declines sharply for high progress réaders.
For low progress readeré, on the other hand, it appears

that use of redundancy is initially limited and alfhough it
increases with grade lével, illustrations continue and

in fact, incréase,-in their extra-textual support fuﬁction.

The results could not reveal the parallel developing role



of immediate access in the acceleration model. However,

the grade level effect in literal comprehension could,

indirectly, be taken as evidence 'of a progressive

development in immediate access to meaning. The declining
role of mediéted access could also not be directly assessed.
Nevertheless, although use of orthographic information
cannot be equafed with mediated access it is a necessary
process within it, and the inverse grade level trend for

use of orthographic information would seem to be an indication
that mediated accéss &eclines progressively with development
and reading experience. In geﬁerél, tﬁe results‘bf.the
study, although not specifically designed to test.the pro-
gressive acceleration model of transitional proceséing,
would seem to lend considerable support'to the'médel.
Certainly, the alternative models would find it difficult

to accommodate the dramatic redundancy effect‘forihigh

progress, grade I readers under the illustration condition,

2, Educational Implications

The primary and most general educational iméliéation is

that, contrary to tﬁe genefal and influéntial conclusions
reached by Samuels (1970) on the basis of fhé focal attention
hypothesis and its paradigm, illustrations do not inter- |
fere with learﬁing to read. Thé extent to which they
positively and significaﬁtlyvfacilitate reading development
is indeed relative but, in line with conventional wisdom, -
there appears no need to deprive children of illustrations

since they are motivationally relevant (chapter I), and the
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result of this stuay and many of its predecessors outside
the'focal‘attention paradigm, do not indicate that there
is any cognitive interference provided it is contextual
reading, and not isolated word recognition, that is taken

as the criterion of learning to read.

Befond this most general statement, the impliéations‘are
necessarily far more explicit. First, as indicated earlier,
the implicafions of this study at least must be limited>to
_situations in which children are reéding continuous narra-
tive text, whatever.the content, and where a sequence of
contextually relevant illustrations is related to thaf

text. Since these requirements are met in a very wide range
of early reading materials the implications do, in fact,

have quite wide relevance. One reservation is pertinent,
however, and that is th&t most re;ding material at‘the nine
year reading age level does not have as high a ratio of
illuétfation to text as’was used in this sfudy (chapter IX).
Since several implicatioﬁs apély to.iow progress (grade V)
readers at this level, it should be borme in mind that
optimum illustration effeété for these readers should not

be expected from the, normally; rather sparse1y illustrated

text available at this level.

firét; for high progress readers at reéding age seven
(laét quarter 6f_grade I) the illustrétion effects were,
througﬁout, (bar inferential comprehension), significant
and, indeed, quite dramatic: There'caﬁ be no doubt that

on all aspects of reading development evaluated in this

study, illustrations have a crucially important function for
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these beginning readers. Perhaps the most important

implication is that it appears to be more than mere achieve-

ment that is Senefiﬁted: the balance of étrategy that

goes into message identification is itself substantiéllyi
improved under illustfated reading. It_is on thé-basis

of this balance that efficigncy of proqessing wiil be
achieved and the tfansitioq to fluentAfeéding pfogréssiveiy
effécted. On these.grounds alone thebimportance of ilius-
trations for these readers cannot be“ovér~emphasi3ed.
vFurthermore, since the 'foregrounding' functioﬁ of illus-
trations would appear to be the more adaptive, it would
seem worth while Hiscussing illustrations wi;h children -

 before embarking on the reading aund generally encouraging

them to integrate this information and to predict in terms

of general meaning expectations,

By reading age nine, high progfesé readers (grade III)
appear to be rglagively indépéndent of illustratién.infor-
mation, This need not imply that illustratious should
be rembved but it doesvimpiy that through grade II, high
progress readérs.shoﬁld be encouraged to‘minimise their
reliance on illustfations and make progressively more use
of texf;baéed prediction.  This does'nst'contradiét what

was said for grade I lLigh progress readers but implies
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that, when illustrations are obviously necessary to the reader,

their use should be encouraged; while the more déveloped
process of using text-based information should be phased
in as the reader shows the ability to.dispense with the

extra-textual support.
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For low progress readers the pattern is somewhat differentﬁ
First; by extrapolation, it would appear that low progress
readers in grade I are unlikely to be able to make

much constructive use of illustration information. Never-
theless, in so far as this is.possible, appropriate illus-
trations should be made available. = It is also pégsible
that readers at this level are only using illustrations on
the basis of their diréct, textually unprocessed cueing
function (chapter XI). This may help low progress readers
to get through the text and, to some extent, to exfract
meaning and therefore has a limited fﬁnction. However,

it would be more productive and adaptive if low progress
readers could be helped to use illustrations on the basis
of the more integrated and non-specific function., If this
were actively enéaged'as a remedial goal there is no doubt
that appropriate activities could be designed to develop

this function.

What has been said for low progress readers in grade 1

would apply equally to low progress readers in grades III
and V and in intermediate grades. The difference

would be that, according to the results in this study, there
would be a progressive development in the ability to benefit
from illustrations together with.a progressive and parallel'
development in the ability to use text-based linguistic inf-
ormation. If the specific, textually unprocessed cﬁeing
function of illustrations is allowed to dominate - as,

under normal circumstances, it probably does for low

progress readers throughout -~ then the value of illustrations
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as information would be limited. However, if thg_ngn-
sPecific; '"foregrounding' function is‘encouraéed as a
relatively more adaptive process, and is integfated with
the developiﬁg ability to use text-based linguistic
information, then there can be no doubt; again, that-illus-
trations might have a very real remedial function for low

progress readers.

A direct corollary to the remedial potential of illustrations
for low progress readers, particularly at higher develop-
mental levels, is the‘need for ;he development of suitably
illustrated (especially in terms of ra;io and relevance)
remedial reading material. | Recently a number of publishers
"have brought out remedial texts‘that have a rélafivély older
content/interest level while presenting text that is
structurally relatively easy to read. This is proving
immenéely valuable for those whose concern is to iﬁtefest

low ﬂrogress older readers in the pleasures and possibilities
of reading. Neverthéless, alfhough such texts are usually
quite reasonably illustrated one suspects ;hat illustrations .
have been designed with only motivation in mind. If the
more cqnscioﬁs goal ;ere adopted of-including a high ratio

of informationally relevant illustrations éonsiderable

benefit might accrue to these low progress readers..

An important reservation on all that has been.said.in
the educational implications so far is the fact of individual,
as opposed to group, differences.  The analysis of variance
ié, specifically, a test of whether an effect is signifi-
cantly general despite individual variatidns. The'grbup

results can therefore be taken with the levels of confidence
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actually obtained. Nevertheless, the fact that there is
variation at all - and on some variables the variance

Qas considerable —Ameans, in educational terms, that there
are individuals in‘the.érogps discussed who do not follow
the general pattern demonstrated by the group as a whole,
Taking one example, in practical terns, a high progress
reader in grade‘I méy well be at the more advanced stage
of being relatively independent of illustrations and it
would be an error to assume tﬁat because he is still in
gradé I he shéuld necessarily still be reliant on illus-
trations, This may seem obvious but it is the logical
extension of not drawing generalized or absolute con-
clusions about the role of illustratibnslin reading develop~-

ment and it is, therefore, important to say it.

On a different theme, one of the aims of the thesis was

‘to justify and operationalize measures of the relative

éfficiency of thevgrﬁcess of reading development as opposed
to measures of absolute achievement.,. Measuring the g
strgtegies; use of_seﬁantic information; use of syntactic
information; wuse of orthographic inférmation; and the
strategy of self-correction were attempts to do this., 'For
this reason considerable attention was given to the
theoretical justification for these measures as we}l as to
the developmehtvof reliable scales for scoring themn.

Beyond the measures in themsélves, emphasis was given to
the importance of evaluating the balance of strategies

as an indication of the relative efficiency of the process

of message identification at any one level of development.,




- and a conveniently controllable source - of extra-
textual information that may facilitate_access to the
semantic informatioﬁ in the text. = In a very real sense,
the applied significance of the results in this study
relate only incidentally to illustrations buf very directly
to the concept of semantic accessibility. It may'Be
assumed, with reasonable certainty, thét any other extra-
textual means of increasing the reader's access to relevant
semantic information woula demonstrate the same relative
effects as were found for illustrations. Thisvhas wide
implicafions in the methodology of teaching reading anﬁ

it is'to be hoped.that ultimately it is those readers, .
struggling with the incomprehensibilities-of written text,

who will benefit from this contribution.

385



386 .

PART C

APPENDICES




387

1. REFERENCES

_Arlin, M., Scott, M. and Webster, J. The effects of pictures
on rate of 1earning'5ight words: a critique of the focal

attention hypothesis, Reading Tesearch Quarterly,

1978-79, 14, 645-657.

Atkinson, R.C., Fletcher, J.D,.,, Chetin, H.C, and Stauffer, C.M.
Instruction in initial readihg under computer control,

Technical Report No 158, Stanford University, 1970,

Betts, E.A. Touundations of reading instruction., New York:

American Book Company, 1950.

Bianco, R.M, The purposes of illustrations in fourth grade
basal readers and their effect on children's compre-
hension, word recognition and interest in noﬁ-fiction
passages. Unpublished Ph.D, dissertation, University

of Georgia, 1980.

Biemiller, A. The development of the use of graphic and
contextual information as children learn to read.

Reading Research Quarterly, 1970, 6, 75-96.

Bransford, J.D., and Johnson, M.K. Contextual prerequisites
for understanding: some investigations of comprehension

and recall. Journal of Verbal Learning and Verbal

Behaviour, 1972, 11, 717-726,

Braun, C. Interest loading and modality effects on textual

response acquisition. Reading Research Quarterly, 1969,

4, 428-444,



388

Brown, R. Psychology and reading. In H. Levin and J. Williams

(Eds.), Basic studies on reading. New York: Basic

Books, 1970

Burke, E. A developmental study of children's réading

strategies. Educational Review, 1976, 29, 30-46.

Burke, E. The probing of children's: reading strategies.

Educational Studies, 1977, 3, 137-143.

Cape Education Department. The median age of pupils to Std
VI on Ist March, 1977. Report of the Director of

Education., Cape Education Department, 1977,

Chall, J.S. Learning to read : the great debate. New York:

McGraw Hill, 1967.

Christenson, A. Oral reading errors of intermediate grade
children at their independent, instructional
and frustration reading levels. In J.A. Figurel (Ed.),

Reading and realism. Procedings of the International

Reading Association, 1969, 13, 674~677.

Clay, Marie. A syntactic analysis of reading errors. Journal

of Verbal Learning and Verbal Behaviour, 1968, 7, 434-438,

Clay, M. Reading errors and self-correction behaviour,

The British Journal of Educational Psychology, 1969,

39, 47-56.
Clay, Marie. Reading: The patterning of complex behaviour,

Auckland: Heinemann Educational Books, 1972,

Clay, MM, and Imlach, R.H. Juncture, pitch and stress as

reading behaviour variables. Journal of Verbal Learning

and Verbal Behaviour, 1971, 10, 133-139.




389

Clymer, T. What is ‘reading'? : Some current concepts., In

A. Melnik and J. Merritt (Eds.), Reading: Today and

tomorrow. London: Open University Press, 1972,

Cohen, A.S, Oral reading of first grade children taught by a

code emphasis approach. Reading Research Quarterly;

1975, 10, 616-651,

Cooper, C.R.,, and Petrosky, A.R. A psycholinguistic view of

the fluent reading process, Journal of Reading, 1976,

20, 184-207.

Craik, F.I.M., and Lockhart, R,S. Levels of processing: A

framework for memory research.  Journal of Verbal

Learning and Verbal Behavior, 1972, 11, 671-684,

Déle, E. A comparison of 2 word lists. Educational Research

Bulletin, 1931, 10, 484-489,

Davis, F.B. Research in comprehension in reading. Reading

Research Quarterly, 1968, 3, 499-545.

Dechant, E., and Smith, H. fsychology in teaching reading.

Englewood Cliffs, N.J.: Prentice-Hall, 1977.

- Denberg, S, The interaction of picture and print in reading

instruction. Reading Research Quarterly, 1976-77,

12, 176-189,

Donald, D.R. An analysis of the effects of contextually

relevant illustrations on the learning-to-read strategies,

performance and comprehension of seven year old average

readers. Unpublished M.Ed. dissertation, Faculty of

Education, University of Exeter, 1978.



390

Donald, D.R. Effects of illustrations on early oral reading

accuracy, strategies and comprehension. British

Journal of EdUCatidnal'PSychology; 1979, 49, 282-289.
Donald, D.R., The remedial evaluation of oral reading errors:

a methodological synopsis. Reading, 1979, 13(2), 16-24,

Donald, D.R. Analysis of children's reading errors: a

current perspective. Journal of Research in Reading,

1980, 3, 106-115,

Donald, D.R. Learning to read: a psycholinguistic analysis of

transitional processing. Journal of Research in

Reading, 1981, 4, 34-42,

Downing, J. (Ed.) Comparative Reading. New York:‘Macmilian,

1973.

Durrell, D,D, Durrell analysis of reading difficulty.:

Yonkers—-on-Hudson: World Book, 1955,

Dwyer, F.H. Exploratory studies in the effectiveness of

visual illustrations. Audio-Visual Communication

Review, 1970, 18, 235-249.

Ekwall, E.E. Should repetitions be counted as errors?

The Reading Teacher, 1974, 27, 365-367.

Felzen, E., and Anisfeld, M. Semantic and phoneti¢,reiations
in the false recognition of words by third and sixth

‘grade children. Developmental Psychology, 1970

3, 163-168.

Ferguson, G.A. Statistical analysis in psychology‘and

education. New York: McGraW'ﬁill, 1959.



391

Fillmore, V.  The case for ¢ase., In E. Bach and R. Harms

4

. (Eds.), Universals in linguistic theory. New York:

Holt,'Rinehart and Winston, 1968,

- .

Flavell, J.H; Cognitive development. Englewood Cliffs,

New Jefseyﬁ Prentice~-Hall, 1977,

. Lo
N [ -

Flood, J. and Lapp, D. Lénguage /Reading instruction for the

young child. New York:‘Macmillan, 1981

e, . . -

Francis, H. Childrens' strategies in learning to read.

4

The British Journal of Educational Psychology,

1977, 47, 117-125,

Fromkin, V.A. Speech errors as linguistic evidence.

The Hagﬁe} Moutgﬁ, 1973.

" Furth, H.G.,  Thinking without iangdage. New York: The Free

_Bréss, 1966." :

il

Geyer, T.J. Comprehensive and paftial modes related to the

reading prbcess. ‘ Reading Research Quarterly, 1972, 7

'
a

541-587,

L ! RN N T . S o ‘

Gibson, E.J. Learning to read. Science, 1965, 148, 1066-1072.

iy

Gibson, E.J. Perceptual learning and the theory of word
. . B N : .
perception. ~ Cognitive Psychology, 1971, 2, 351-368.

- - - -

Gibson, E.J., and Guinet, L. The perception of inflections

in brief visual presentations of words.. Journalof Verbal

Learning and Verbal Behavior, 1971, 10, 182-189.
Cibson, E.J. Reading for some purpose. In J.F. Kavanagh

and I.G. Mattingly (Eds.), Language by ear and by eye, -

Cambridge, Mass: M.I.T. Press, 1972.



Gibson, E.J. and Levin, H., The psychology of reading.

Cambridge, Mass: M.I.T. Press, 1975.

Gilliland, J. Readability. London: University of London

Press, 1972,

Ginn Reading Programme. 'Reading 360. Aylesbury, Bucks:
Ginn, 1978.
‘\Coldstein, R., and Underwood, G. The influence of pictures

on the derivation of meaning from children's reading

materials. Journal of Research in Reading, 1981, 4,1,

6-16.

Goodacre, E.J. Hearing children read. Reading:.Centre for the

Teaching of Reading (n.d.)

N

Goodman, K.S. A linguistic study of cues and miscues in

reading. Elementary English, 1965, 42, 639-643.

Goodman, K.S. Reading: A psycholinguistic guessing game.

Journal of the Reading Specialist, 1967, 6, 259-264.

Goodman, K.S. (Ed.) The psycholinguistic nature of the reading

process. Detroit: Wayne State University Press, 1968.

Goodman, K.S. Analysis of oral reading miscues: applied

psycholinguistics. Reading Research Quarterly, 1969,

5, 9-30.

Goodman, K.S. Psycholihguistic universals in the reading

process. Journal of Typographic Research, 1970, 4,

103-110.



393

Goodman, K.S. Miscues: windows on the reading process.

In K.S, Goodman (Ed.), Miscue analysis: Applications to

" reading instruction. Urbana, Ill: National Council of

Teachers of English, 1973,

Goodman,'K.S. Miscue analysis: theory and reality in reading.

In J.E. Merritt (Ed.), New horizons in reading.

Newark, Delaware: International Reading Association, 1974,

. Goodman, K.S., and Burke, C.L. ThéoretiCally based studies
of patterns of miscues in oral reading performance:

Final report, U.S. Office of Education, 1973,

Goodman, Yetta. Reading diagnosis: qualitative or quantitative.

The Reading Teacher, 1972, 26, 32-37.

Goodman, Yetta and Burke, C., Reading miscue inventory kit.

New York: Macmillan; 1972,

Gurney, R. Language, learning and remedial teaching;

P

"London: Arnold, 1976,

Guttmann, J.,, Levin, J.R., and Pressley, M., Pictures,
partial pictures and young children's oral prose learning,

Journal of Educational Psychology,'l977, 69, 473-480.

Haring, M.J. The effect of pictures on reading comprehension.
Unpublished Ph,D. dissertation, 1978; Arizona State

University.

Hartley, R.N, Effects of list types and cues on the learning

or word lists, Reading Research Quarterly, 1970, 6,

97-121.



304

.~Harzem, P., Lee, L., and Miles, T.R. The effects of pictures

on.learhing to read. British Journal of Educational

Psycliology, 1976, 46, 3181322,

Hochbetg, J. Components of literacy. In H., Levin 'and J.

Williams (Eds.) Basic studies on reading. New York:

Basic Books, 1970.

Hood, Joyce. Qualitative analysis of oral reading errors:
the interjudge reliability of scores. Reading

Research Quarterly, 1976, 11, 577-598.

Hood, J. & Kendall, J. A qualitative analysis of oral reading
errors of reflective and impulsive second gradérs.

Journal of Reading Behaviour, 1975, 7, 269-281.

Huey, E.B. The psychology and pedagogy of reading. New York:

Macmillan, 1908. (Reprinted: Cambridge, Mass:-M,I.T.

Press, 1968).

Keir, G. The use of pictures as an aid to'reading.

Reading, 1970, 4, 6-11.

Kellmer-Pringle, M.L., Butler, N.R., and Davie, R.

.11 000 Seven-year-olds. London: Longmans, 1966.,

Ketcham, C.H., and Heath, R.W. Teaching'effectiveness of sound-
with pictures that do not embody the material being

taught., Audio-Visual Communication Review, 1962,

10, 89-93.

Kibby, M.W. Passage readability affects the oral reading -

strategies of disabled readers. 'Thé'Reading Teacher,

1979, 32, 4, 390-96.



395

King, E., and Muehl, S. Different sensory cues as aids in

beginning reading. ‘The Reading Teacher, 1965,

19, 163-168.

Kiraly, J., and Furlong, A. Teaching words to kindergarten
children with picture, configuration, and initial

sound cues in a prompting procedure, The Journal

of Educational Research, 1974, 67, 295-298.

Kolers, P.A. Reading and talking bilingually. American

‘Journal of Psychology, 1966, 79, 377-396.

Kolers, P.A., and Perkins, D.N. Orientation of letters

and errors in their recognition, Perception and Psycho-

physics, 1969, 5, 265-269.

Kolers, P.A. Three stéges of reading. In H. Levin. and

J. Williams (Eds.) Basic studies on reading.

New York: Basic Books, 1970.

Kosslyn, S.M., Holyoak; K.J. and Huffman, C.S. A processing
approach to the dual ching'hypothesis. Journal

of experimental Psychology: Human Learning and

Memory, 1976, 2, 223-233,

Koéélyn, S.M. and Pomérantz, J.R. Imagery, propositions, and

the form of internal representations. Cognitive

Psychology, 1977, 9, 52-76.

Kramer, C.Y. A first course in methods of multivariate

analysis. Virginia Polytechnic Institute and State

LI

University, 1972.



396

Kulhévy,»R.W;,and Swenson, I. Imagery instructions and the

comprehensioﬁ of text. ~ British Journal of Educational

" 'Psychology, 1975, 45, 47-51.
La Berge, b., and Samuels, S.J. %Towards a theory of automa;ié

information processing in reading. Cognitive Psychology,

1974, 6, 293-323.

Levin, J.R. Induced comprehension in poor readers: A

-test of a recent model, Journal of Educational Psych-

ology, 1973, 65, 19-24.

Lunzer, E.,, Waite, M., and Dolan, T. Comprehension and
cdmprehension tests. In E. Lunzer and K. Gardner (Eds.)

The effective use of reading. London: Heinemann Edu-

cational Books, 1979,

Mackworth, J.F., Some models of the reading process:

learners and skilled readers. Reading Research Quarterly,

3

1972 , 7, 701-733,

Mackworth, N.H. Verbal and pictorial comprehension by children
with reading or speech disorders. Paper presented at
the 20th International Congress of Psychology, Tokyo,

1972, Reported in: Gibson, E.J. and Levin, H. The

Psychology of Reading; Cambridge, Mass: M.I.T. Press,
1975, |

Madden, M., and Pratt, M. An oral reading survey as a

teaching aid. Eliementary English Réview, 1941, 18,

122-126,

AMagne, 0., and Parknas, L. The learning effects of pictures.

. The British Journal of Educational PSychology,v]963,

33, 265-275.



1397

'Marchbanks,”G., and Levin, H. Cues by which children

recognise words. ~Journal of Educational Psychology,

1965, 56, 57-61.

"McCullagh, Sheila. One, two, three and away. London:"

Hart=-Davis. 1965.

‘Miller,.W. Reading with and without piétufes. Elementary

School Journal, 1938, 38, 676-682,
;;Montafe, A.,'Elman, E., and Cohen, J. _Wbrds and:pictures:

a test of Samuel's findings. Journal of Reading

Behavior, 1977, 9, 269-285,

Neale, M.D,‘_ Neale Analysis of Reading Abiiity. London:
Macmillan, 1958,
Neely, J.H. Semantic priming and retrieval from lexical .

memory: evidence for facilitatory and_inhiBitory

processes. Memory and Cognition, 1976, 4, 648-654.

Neisser, U. Cognitive Bsychology{ Engelwood Cliffs:

Prentice-Hall, 1967.

Oller, J. Language tests at school. London: Longman, 1979.

0llila, L.O., and Olson, J.H.. The effect on learning rate

of pictures and realia in the presentation of words

to kindergarteners. The Journal of Educational

" 'Research, 1972, 65, 312-314.

OiDonnell, M., and Munrd, R. Janet and John. London: -

Nisbet, 1950.

Paivio, A. Mental imagery in associative learning and

memory. Psychologicﬁl Review, 1969, 76, 241-263.




e T 399

Rasco, R.W., Tennyson, R.D., and Boutwell, R.C. Imagery
instructions and drawings in learning prose.

‘Journal of Educational Psychology, 1975, 67, '

188-192.

Reid, J.F. Breakthrough in action: An independent eval-

uation of 'Breakthrough to Literacy'. London:

Longman, 1974,

Roos, W.L. The intellectually superior pupil: a background
description at standard six level. South African

Human Sciences Research Council, Pretoria,l1970.

Rowher, W.D. Llaboration and learning in childhood and

adolescence, In H.W. Riese (Ed.) Advances in Child

Development and Behavior.‘(Vol‘S). New York: Aca-

demic Press,.l973.

Rowher, W.D., and Matz, R.  Improving aural comprehension

in white and black children: pictures versus print.

Journal of Experimental Uhildhood.Psychology, 1975,

19, 23-36.

Ruch, M.D., and Levin, J.R.  Pictorial organization versus

verbal fepetitioﬁ of children's pfose: evidence for

processing differences, Audio-visual Communication

Reviews, 1977, 25, 269-280

Rusted, J., and Coltheart, V. The effect of pictures on
the retention of novel words and prose passages.

Journal of Experimental Child Psychology, 1979,

28, 516-524.,



400

Rusted, J., and Coltheart,.M; "Facilitation of children's
prose .recall by the presence of pictures. Memory

and Cognitiom, 1979, 7, 354-359.

Samuels, S.J. Attentional process in reading: the effect
of pictures on the acquisition of reading responses.:

Joufnal of Educational Psychology, 1967, 28,

337-342.

- Samuels, S.J. Can pictures distract students from the

printed word: a rebuttal. Journal of Reading

Behavior, 1977, 9, 301-364,

Samuels, S,J. Effects of pictures on learning to read,

comprehension and attitudes, Review of Educational

Research, 1970, 40, 397-407,.

Samuels, S.J., Begy, G., and Chen, C.C. Comparison of word
recognition speed and strategies of less skilled

 and more highly skilled readers. Reading Research

Quarterly, 1976, 11, 72-87.

Schonell, F.J, Happy venture. London: Oliver and Boyd, 1939.

Siler, E.R. Syntactic and semantic constraints on oral

reading. Reading Research Quarterly, 1973, 9, 583-602.

Shankweiler, D., and Liberman, I.Y. Miéreading : a search

for causes. In J.F. Kavanagh and I.G. Mattingly (Eds.)

Language by ear and by eye., Cambridge, Mass: M.I.T.

Press, 1972.

-~ Singer, H., Samuels, S.J., and Spiroff, J. The effects

of pictures and contextual conditions on learning -

responses to printed words. Reading Research Quarterly,

1973-74, 9, 555-567.



L a1

— Singer, H. Sight word learning with and without pictures:
a critique of Arlin, Scott and Webster's research.

Reading Research Quarterly, 1980, 15, 290~298.

Smith, F. Understanding reading. New York: Holt, Rinehart

& Winston, 1971,

Smith, Frank (Ed.) Psycholinguisticsland reading.

New York: Holt, Rinehart & Winston, 1973,

‘Smith, Frank. Comprehension and learning. New York:

Holt, Rinehart & Winston, 1975.

Smith, F. Reading. Cambridge: Cambridge University Préss,
1978,

Spache, G.. A new readability formula for primary grade

- reading materials, Elementary School Journdl, 1953,

53, 410-413.

Spache, G.D. Diagnostic reading scales. Monterey: McGraw-—

Hill, 1963.

Spearritt, D. Identification of subskills in reading

comprehension by maximum likelihood factor analysis

Reading Research Quarterly, 1972, 8, 92-111.

Spooncer, F.A. The evaluation of reading. London: Hodder

and Stoughton,,l976,

Stauffer, R. The language—-experience approach to the

‘teaching of reading. New York: Harper and Row; 1970

Stubbs, . Language and literacy: the socio-linguistics

of readiﬁg'and‘writing. London: Routledge and Kegan

Paul, 1980,



402

Thomson, M, A psycholinguistic analysis of reading errors

made by dyslexics and normal readers. Journal of

 Research in Reading, 1979, 1, 7-20.

Thompson, G. Individual differences attributed to

self-correction in reading. British Journal of

Education Psychology, 1981, 51, 228-229.

Thompson, G, . Towards a theoretical account of individual

differences in the achisition of reading skill,

Reading Research Quarterly, 1981, -in press,

Tulving, E., and Gold, C. Stimulus information and

contextual information as determinants of tachistoscopic

recognition of words. Journal of Experimental

Psychology, 1963, 66, 319-327.

Van der Merwe, I.J., and Zietsman, H.C. Sosiale Atlas van die

Kaapstad MetrOpolitaanse Gebied. Institute of -

Cartography, Stellenbosch University, 1977, 39.

. Vernon, M.D. The value of pictbrial illustration. The

‘ "British Journal of Educational Psychology,

1953, 23, 180-187..

Vernon, M.D. The instruction of children by‘pictorial

illustration. The British Journal of Educational

Psychology,-l954,'£i,‘171—179.

Weber, R. The study of oral reading errors - a survey

of the literature. Reading Research Quarterly, 1968,

4, 96-119.



Webér, R. A linguistic analysis of first grade reading

errors. Reading Research Quafferli, 1970, 5, 427-451,

Weber, R. First graders' use of grammatical context

in reading. 1In H. Levin and J. Williams (Eds.)

Basic studies on reading. New York: Basic Books, 1970

Webster, J. . Rescue reading. Aylesbury, Bucks: Ginn,71970

Williamson, L.E., and Young, Freda. The IRI and RMI

diagnostic concepts should be synthesised.

Journal of Reading Behaviour, 1974, 6, 183-194,

~— Willows, D.M. A picture is not always worth a thousand
words: pictures as distractors in reading. Journal

of Educational Psychology, 1978, 70,255-262.

~Willows, D.M. Individual differences in distraction by

pictures in a reading situation. Journal of Educational’

Psychology, 1978, 70,(5), 837-847,

Willows, D.M, Reading between.'the lines: A study of
selective attention in good and poor readers. Child"

Development, 1974, 45, 408-415,

Young, D. Manual for the group reading test. London:

Hodder and Stoughton, 1968.



404

2a. STORIES AND ILLUSTRATIONS : EXPERIMENT I
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The dOUIhOd a VISlt

o ZA hl“e cat came to my house

She wen't nﬂht down The 9arden

4'5he stood at the cJoor
| ':Then .she chmbed on Ule toP steF

| hoard her crj

I
" She was ,ost

| 3ave her somethms to drmk

She- fe“f very Thtrsty
| .500n she had fnmshed :f up.

| .She was haPch agam

Now she sfaj.s with us in our home.
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What can be m the box

" Father gwe.s Tane a Pre.sent
) He Puts the Farce’ down.
"-"Then he stands at the table.

There. is f"ettj FaFer round tﬁe box.

' The nbbon is in a bow.

T ,J'ane IS Ve"fj haFFj

It is a surFr:se, for her.
:She wonders whal can be inside.
She wants a dress.

.'Fother does not tell her.

He waits unTil she opens it.
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2b. STORIES AND ILLUSTRATIONS: EXPERIMENT II

A, STORIES FOR READING AGE SEVEN1

STORY I

'"THE DONKEY'

Crr ey

Stories,faffréading age seven are presented in their
illustration format. In the no-illustration format,

- the sections of text appearing on each page for the

illustration format were presented continuously, with

_each section represented in an independent paragraph.

The no-illustration format is presented below for reading
age nine stories, Illustrations in the actual experi-
mental material were in colour, one example of which is
given on P. 221 : chapter IX. R : '
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-hat and Johnny

One day, Roger Red

Yellow-hat had climbed up the hill

near their
brought h

Johnny had

home.

There was a

1S

kite.
d blow

‘to fly his kite.

Johnny wanted

ing.

mn

3

strong w



The wind blew the kite higher.
Johnny he]d‘thé string and ran
after it.

“Don't let-go; Johnny;" cried Rdger.
"The wind is too strong," called
Joﬁnny.

‘"Come and help me to pull it in."
Roger ran over to Johnny. They
pulled the kite in together.



'They were going back down the hill,
when Roger stopped near the gate.
‘He pointed and cried, "Look,
Johnny!" There, under the tree,
WaS'a donkéy. - "Come on,‘Johnny;'
hé*éaid.,ifLet'sihave a ride on

the donkey."
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Quickly, they ran down
into thé'field; - Roger
"towafdsffhe donkey but
" saw him coming and ran
its tail. Roger waved
,"Stop!“ he cried. But
would nbt lTisten.

(1Y

the hill and
dashed over
the donkey
off,.wagging‘
his arms. |
the donkey

S 413
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"Come

shouted Johnhy.

1 brought an apple

Rogef,

‘back,
with me.

The'ddnkey will come for

st

ahjapplel"
"Right," he said.

Roger turned to look.



~~ "You climb up onto that branch,"
~said Johnny. "I will hold out the
. .apple. Then, when the donkey comes
'nearer;‘you can slip off the

" branch!" "Roger climbed up the tree

while Johhny stretched out his hand
‘with the apple. The donkey sniffed
at the apple. "Come on, donkey,"
said Johnny. The donkey came }
forward and took the apple from
Johnny's hand. | |



Roger slipped down onto the |
donkey's back. 0ff he galloped.
"Hold on tightly, Roger!"
shouted Johnny.
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Then the donkey put his

head down

hooves high

ked h
"Roger went flying.

the

in
He

1S

1C

and k
air.

haystack.

in a

landed
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“I'm not going to try that again,"

looking angry.

he said,



STORY 2:

'"THE ISLAND'
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iy

In between some rounded hilTs, lay
a little village. Not very far
éway there was a wide, blue river.
It was called Deep River.
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In the middle of»Deep River there
was a small island. Three large
fir trees grew there. There were
also many pretty flowers growing
below the trees.

«

3

421



One.day the sun was shining briéht1Y-

‘Johnny Yellow-hat fetched a bucket
of bait and his fishing rod. He
set off through the forest for
_Deep R1ver
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As he was walking along, he met
"Roger Red-hat. Roger waved a hand.
"Hallo! Where are you going to
catch fish, Johnny?" he asked.
"Oh;*I am.going to the island,"
said thnny; "There are always
fish down»there. They 1live under
the bank." | |
""Then I will come too," said Roger.
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The two boys walked along the

river's edge until they came to the
istand. "Look!" cried Johnny. "That
tree has crashed right over." One of
the large fir trees had been blown
over by the wind. It stretched |
across from the island to the bank.
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"We could very easily cross over

because the tree makes a bridge,"
said Roger. "We could reach the
island. Come on!" The two friends
climbed onto the tree trunk. They

balanced carefully over the branches.

Soon they had crossed over.
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Rogér'startéd looking round for some
firewood. He found some dry twigs.
- Soon -he had a fire burning brightly.
" Then he looked up. Billy Blue-hat
_wasistanding on the river's edge.
He was waving and calling to Roger.



Roger stood up. "What is the
matter, Billy?" he shouted.

"Can I come onto the island too?"
called Billy. "I also want to |
cross over the fallen tree trunk."
"No you can't!" cried Roger. "You
will only fall into the river."
Johnny, who had been fishing, turned
round. "Oh, let him try," he called

to Roger.
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STORY 3:

'"THE GIANT'
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ot s =3

e

:One-day Johnny and Jenny

Yellow-hat climbed a high

hill.

'Grahdfather came too.
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jant
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Long ago a very f
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He was huge
iant was so fierce

]

The g
that he would not let anyone climb

i

h
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andAstrong.

He roared at them if

hill.

they tried.

up his



‘There was a village near the hill.
A boy called Tom lived there. He
owned a,donkey. Tom knew that the
‘giant 1liked eating donkeys. So he
fastened his donkey to a tree near
his cottage. One day the donkey
slipped through the rope. He
escaped. o
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When Tom saw that his donkey had
‘escaped, he was very worried. He
‘started to look for him. He looked
‘all through the village. He could
not find the donkey anywhere.
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the hill.
when he

mbing
bed far,
saw the giant ahead of him.

i

Then he started cl

He had not clim
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Tom was so angry that he ran up to
the giant. “You give me back my
donkey!" he cried. He tried to
snatch the rope away. The giant
just laughed.

"1 am”QOing,to eat him," he said.
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- ——— -

Tom looked up at the giant.

He was very tall and strong.

But Tom was not frightened.

"Is that all you have for supper?"
he 6sked. "Only one little donkey?"
"You cannot‘be a very strong giant."
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The giant was very angry. He

lifted his fist. "I am strong,”
he roared. "I am fierce too.: I
shall eat you both for supper!”



B. STORIES FOR READING AGE NINE]

STORY 1:

'THE DONKEY'

Stories for reading age nine are presented in their

no-illustration format. In the illustration format,
the same illustrations as appear for reading age
seven were used, Sections of text which appear in

paragraphs were presented, in the illustration format,
on separate pages below the relevant illustration as
above.
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In order to attempt flying their kite Roger
Red-hat and Johnny Yellow-hat decided one bright
but blustery morning, to climb the ridge outside
their village. On the summit of the ridge the

wind was blowing really strongly.

As the kite was swept higher, Johnny felt
the string slipping rapidly through his grasp.
Over the ridge he raced, chasfng the kite.
"Hold on tightly," shouted Roger. "Shall I help?"
Roger joined Johnny and eventually they managed

to pull it in together.

Half-way down the hillside, when they had
almost reached the boundary wall surrounding the

- paddock at the bottom, Roger suddeh]y stopped.
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"There's a new donkey!" he exc]aimed, pointing
excitedly. "He's'dozing quietly over there

underneath that tree."

- .Thej both rushed into thebpaddbck. Roger,
who was most eager to catch the ddnkey to ride
him, dashea ahead waving his arms and yelling
with excitement. However, becoming frightenea
- with all the commotion, the animal galloped awéy,
whisking its tail cheekily. |
"Wait!" shouted Johnny. "Let's not terrify the
poor donkey. How about tempting him nearer with

- this juicy apple which I brought along?"
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Presently the donkey decided that he had
had enough. Plunging his head forward and
flicking his hooves high, he bucked his rider

flying into a spikey mound of straw.

- Johnny hurried across to his friend. Roger
was looking distinctly annoyed and clutching a
bruised leg.

"That was certainly no fun," he grumbled.
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STORY 2%

VTHE ISLAND'



In a sheltered valley amongst gently rolling
hills nestled a small country village. A short

distance'away, a wide river swept swiftly past.

In the centre of the rapidly flowing current
an island was situated on which three enormous fir
_trees had grown. They clustered close together,

near the shore.

One bright, summer's day Johnny Yellow-hat
decided to go fishing. Gathering together his
fishing eduipment and a container of bait, he

set off eagerly through the forest.

As he was strolling along Johnny happened to

meet Roger Red-hat.
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"Hallo," Roger greeted his friend, raising a hand.
“ilhere are you intending to fish?" he enquired
brightly.

"A]bngside the island," fep]ied Johnny.

“They usually feed beside the shore there," he
explained.

"That sounds interesting," said Roger. "I'll

keep you company."

As the two friends approached the river's
edge, théy suddenly stopped, staring in
amazement. "Look there!" exclaimed Johnny,

pointing with excitement.



One of the enormous fir trees had been completely
uprooted so that, having collapsed right across the
narrow chénne] between the island and the shore,

it made a perfect bridge.

wifhout hesitation, the boys decided to cross.
It was too good an opportunity to miss. Balancing
carefu]ly with their arms outstretched, they
stepped boldly along the tree trunk. Although the
river rushed past threateningly underneath, they
wefeh't frighténed and presently they had arrived
safely on the island. V

Roger immediately set about collecting some
firewood while Johnny settled down to fish. No
sooner had he started a campfire brightly blazing

~ away, than he happened to glance up.
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To his surprise, he noticed Billy Blue-hat shouting
and waving frantically from the shore. However, he
couldn't hear distinctly because of the river's
noise. v

“What's wrong, Billy?" yelled Roger, straightening
up to make himself heard more clearly. Billy
‘moved closer to the tree, indicating that he

wanted to Eross. "No!" bellowed Roger, shaking his
arms excitedly, “you'11 never manage!" Johnny,
vwho had been busily occupied with his fishing
overheard this. Turning around, he suggested to

Roger that they let Billy attempt the crossing.
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STORY 3

'THE GIANT'



co oy

" One morning Jennifer, Johnny and Grandfather
Ye]]dw—hat had all trudged wearily up a high -
ridge;"Three strange, grey boulders stood on
the summit of the ridge. '

"How did these three strange boulders come to be

here?" enquired Jennifer.

Grandfather slowly lowered himself onto the
smallest boulder. Filling his pipe, he stared
QUiet]y into the distance. The children, guessing
that a story was coming, settled themselves down
comfortably. |
"It happened many years ago," began Grandfather.

“Only a sb]itary boulder stood on this ridge then.
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A.cruel and fearsome giant commanded the ridgé
and Surrounding country and wouldn't allow anyone
to climb his ridge.

In a neighbouring viliage lived a boy named
Tom whp 6wned a donkey. In order to prevent his
ddnkey from wandering into the cruel clutches of
the giant; Tom tethered him to a convenient tree
oufside his cottage. However, the donkey

eventually managed to loosen the rope and escape.

When Tom discovered that his donkey had
escaped, he became desperately concerned. He
searched throughout the village. He frantically

hunted everywhere.
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Finally he decided to risk climbing the hill.

, Presently, as he climbed, he noticed the enormous
figure of.the giant striding out ahead of him.

There he was leading away Tom's favourite friend.

-Tom decided he must be rescued.

wffhout hesitation_Tom boldly approached the
'gfant.and demanded the return of his donkey. He
was so furious that he forgot to be frightened.
"You have no right to be stealing my donkey!" he
exclaimed trying'to snatch the rope away. The

giant only roared with laughter.



Although the giant's enormous figure towered
threateningly,over him, Tom stood his ground
firmly g]arihg angrily up at his oppdnent.

"1 don't believe in your strength anyway," he
challenged. |
"SureTy a really strong giant could manage fo

eat more than one miserable little donkey!"

At this insulting challenge from such a
little fellow, the giaﬁt became thoroughly |
enraged. Raising his fist menacingly, he
bél]owed, “I'm the strongest and fiercest of all

giénts._ I'11 show yout"
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APPENDIX 3

COMPREHENSION QUESTIONS AND EXAMPLES OF

- ANSWERS: ALL STORIES, ALL LEVELS.

A. READING AGE SEVEN

IDEA:

THE DONKEY
DETAIL: Q: Where was the<bnkey standing when the
| boys first saw him?
TEST-BASED ANSWER (T):
tinder a tree, in a field,
E.G.s
2: 'In a field, by a tree'
1: 'Near a tree'
0: 'In a stable'
" CAUSE- Q: Why did the donkey run away from Roger?
YEFFECT T: Because he dashed over towards the donkey:
he waved his arms: he cried, 'Stop!'
E.G.s |
2: 'Because he shouted and waved at him.,'
l: 'Because he got a fright.'
0: 'Because he was playing'’
MAIN

Q: How did Roger manage to get onto the
donkey to ride him?

T: Johnny held out an apple. Roger



RELATED -
IDEAS:

climbed up the tree(or, onto the branch).

the donkey came nearer (or, took the
apple from Johnny's hand). Roger
slipped down onto the donkey's back.

s

'"Johnny held an apple. Then Roger
climbed a tree and jumped onto the don-
key's back wheﬁ he came over,

'The donkey came for the apple and

" Roger jumped on his back.'

o

'"He jumped off a branch.'

'He caught the donkey.'

" What happened in the first part of

the story?
Roger and Johnny had climbed a hill,
Johnny was flying his kite, The wind

blew the kite higher. Johnny had to

‘run after it. He asked Roger to help
pull it in. They pulled it in together.
E.G's

They were flying their kite on the top

of a hill and thebwind biew it so they

had to chase it.'

'The wind blew their kite and they were
chasing after it.'

'They were flying a kite.'

'They saw the donkey.'

454



2 L4 )

INFER-
ENCE:
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Q: Who do you think is the cleverest of

the two boys?

" T: Johnny. Because it was he who thought

"of the idea of holding out the apple so
that the donkey would come 1earer and
Roger could jump from the tree onto his

_'back.

. E.G's

3: 'Johnny.: Because he held out the apple
so. that Rbger could get on the domnkey.
He thought of it.f
2: 'thnny. Because he ﬁeld out an apple
'.to the donkey.'
1: '"Johany.'

0: 'The boy who rode the donkey.'

" TiE ISLAND

CAUSE-

EFFECT: .

Q; What was Jonnny carrying with him?

T: A bucket (of bait) and his fishing rod,
E.G's

2: '"A bucket and a fishing rod.

1: 'His fishing things.'

-0: 'A bag.'

Q: What made Roger notice Billy at first?

T: He was waving '‘and calling to koger.

E.G's

2: 'He was shouting at him.'

l1: 'fle was on the other side of the river.'

0: 'he saw him.'



MAIN
IDEA:

RELATED
IDEAS:

How did the boys manage to reach the
island?

A large fir tree had been blown over

by fhe wind. it made a bridge from

the island to the bank. '~ They climbed
across the tree trunk.,

S

'They climbed across a tree that the wind
had blown down. It made a sort of
bridge for them.'

'They crossed the tree that had fallen
over.'

'By climbing on the tree trunk.'

'By crossing over the river.'

What sort of place did the boys live in?

A villagevin between rounded hills,

"A river not far away. Trees., Flowers.,

A forest,

W

'"A village in valley with trees and

things around.'

'"Where there were lots of trees and

a river.'

"In a forest,'

'In a house.'
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INFER~

ENCE :

THE GIANT

DETAIL:

CAUSE-
" EFFECT:

1: 'Tied up to a tree,

0: 'In his cottage.

Q: “ho do you think is the friendliest of
Roger and Johnny? Why?
T: Johnny. Because he wanted to let

Billy cross over (while Roger did not).

E.G's
3: 'Johnny. Because he said to Roger,

'"Let Billy come across.'
2: ‘'Johnny. Because he let Roger come
1

with him to his special fishing place.

1: 'Johnny.'

0: 'Roger. Because he asked to come too.'

0): ‘Where did Tom keep his donkey?

T: VFastened to tree, near his cottage.

E.G's

2: 'Tied on a tree outside his house.'

Q: How did the donkey escape,

T: He slipped through the rope.

E.G's

2: 'He pulled his head through the rope.'

1: 'He pulled away from the tree,'’

O: 'He ran away.'
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IDEA:

RELATED
IDEAS:

Q: What did Tom do when he found that his
donkey has escaped?

T: He was worried so he started to look
for him. He looked all through the
village. He started climbing the

" giant's hill. He saw the giant. He
told the giant to give his donkey back.

E.G's |

3. 'Ue started to look all over for him,"

Then he climbed the hill and saw the
~giant had him.'

2: 'He started to iook for him and then he

_went to the giant.'

1;:° '"de looked for him.'

- 0: 'He called him.,'

Q: What made Tom so worried when his donkey

escaped?

T:»~There was a giant. He was very fierce,
They knew that he liked ea:ing donkeys.
The giaﬁt might catch the dénkey. Tom

" liked his donkey.

E.G's

3: 'Because he knew about the fierce giant
who liked eating donkeys - he nmight eat
" his donkey.'
2: 'Because Ehere was a giant and he wnight
""catch his donkey.'
1: 'He liked his dbnkey and didn't want to

"lose it.'
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0: 'He couldn't find it.'

_iNFﬁR— | Q: What made Tom so brave with the giant?

ENCE : T: He was so angry and he liked his donkey
so much that he wasn't frightened of him,.

'E;G'é

" 3: 'He wanted his donkey back so badly
ﬁhat he wasn't frightened.'

2% '"He just thought of his donkey. '

f:v 'He was cross.'

0: 'Because he was a boy' (Answer given

by a girl!)

- B. READING AGE NINE

1. THE DONKEY

DETAIL: Q. What was the donkey doing when the boys
first saw hinm?

T: He was dozing quietly underneath a tree,

E.G's |

'2:  'He was sleepidg under a tree.'

1:- 'Standing under a tree.'

0: 'Eating.'

CAUSE- Q: Why did Roger not succeed in catching
EFFECT: ‘ the donkey at first?
T: Because Roger déshed ahead way;pg his
arms and yelling with excitement. The

donkey became frightened with the commotion,

galloped away.
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E.G's
2: 'Because he frightened the donkey

with his running and shouting.'

1: 'Because he frightened him.'

B8: . "The donkey was too clever,'

MAIN Q: How did the boys eventuélly manage to

IDEA: ride the donkey?

T: Johnny offered an apple to the donkey:
while Roger scrambled up ontb an over-
hanging branch. Thé donkey approached
the bait, sniffing.at'Johnny's out-
;tretchéd hand. , Roger slipped quickly
off the branch and landed on the donkey's
back.,

E.é's

3: 'Roger climbed onto a brénch and Johnny
offered the donkey an apple. When he
came nearer, Roger jﬁmped down. "

2: 'Johnny tempted the donkey with an apple
and then Roger jumped down onto his back,'

1: 'They offered the donkey an apple.’

0: 'By catching him.'

RELATED Q: The story had two parts to it. What
IDEAS: was the first part? 
T: Roger and Johnny had climbed a ridgé

“outside their village. They, were trying

to fly their kite, The wind swept the



INFER-
ENCE
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kite lhigher and Johnny had to chase
‘after it. | Roger joiﬁed him.and they
managed to pull it in together.

E.G's |

3: 'They were flying their kite on a windy
hill. . They kite nearly blew away and
they had to run aftér it.! ‘

2: 'The&'d climbed wup a hill to
fly their kite'

1: 'They were playing with a kite.,'

O: '"About the two boys.'

Q: Which of the two boys do you think 1is

the cleverest? Why?

'.T: Johnny. Becausé it was he who suggested

- that they stop tefrifying the donkey
and tempt him nearer with an apple so
thaﬁ Roger could slip off the branch and
oﬁto his back.
E.G's
3: 'Johnny. Because he was the one who

persuaded the dJdonkey under the tree with

an apple. Roger only chased the donkey.'
2: '"Johnny. Because he thought of the plan.'
"1: 'Johnny.'

0: 'Roger. He rode the donkey.'



2.

"THE 'LSLAND

DETAIL:

CAUSE

EFFECT:

MAIN
IDEA:

Q:  What did Johnny gather together to take
with him?
T: His fishing equipment and a container

of bait.

E.G.'s
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2: 'His fishing things and-a bucket of bait.'

1: 'A tin of bait.'

0: 'Some dry twigs."

Q: How did Roger first come to notice Billy?

T: He glanced up from the campfire,

Billy was shouting and waving frantically

from the shore.

E.Gis

2: 'He . looked up and saw him shouting and
waving.'
l1: 'He glanced up.'

0: 'de was in the forest.'

Q: How was it that the boyé managed
to reach the island?

T: .An enormous fir tree had collapsed right
across the narrow channel between the
island and the shore. It made a perfect
bridge. Balancing carefully, the boys

crossed over the tree trunk.



RELATED
IDEAS:

INFER-
ENCE: -
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E.G's -
3: 'A big fir tree had fallen over and
méde a bridge so that boys could cross
~over to thévisland.'
2: 'They walked across a tree trunk that
made a bridge.'
l1: 'A big fir tree had been blown over,'
" 0: '"Across the river.'
Q: Can you describe the sort of place
that the boys lived in?
T: Avsmall coﬁntry Village. in a sheltered
valleyj' amongst gently rolling.hills;
a river a shorf distance away; .a forest,
fir trees.-
E.G's
3: 'A sort‘of little viilage with trees and
hills aroundf'
2: 'In a forest with a river.'
l1: 'In the éountry.'
.O: 'In a town.'
Q: Which, of Roger and Johnny, do you
think is the kindest? Why?

. T: Johnny. Because he suggeétéd.to Réger that
.they let Billy attémpt the érossing while
Roger  had said, 'No' to Billy;‘

f‘E;G's | o

3 'Johnny. Because he wanted to let Billy

come across but Roger didn't.



3.

THE GLANT

DETAIL:

CAUSLE~

EFFECT:

HAIN
IDEA:

"2:  'Johnny. Because he was nicer to Billy.'

1: 'Johnny.

0: 'Roger.'

QQ Where did Tom tether his donkey?

T: To. a convenient tree outside his cottage.

E.G's
2: 'To a tree near his house.'
l: '"To a tree.'

0: 'With a rope.'

Q: How did the donkey manage to escape?

T: He loosened the rope.'

E.G's

2: '"He got the ropé loose.'
1: 'He got away from the rope.'

O:r 'de ran away in the night.'

- Q: What did Tom do when he discovered

that his donkeyvhad escaped?

T: He became desperateiy concerned and he
séafchéd throughout the village; he
'..hﬁnted everyﬁhere. ' Finally'he decided
to risk'élimbing'the giant's hill,

He noticed thevgiantlleading away his
donkey.. He approached the giant and

;”.dgmagggdq;he>rgpu;n of his donkey.
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"EJG's -
'3: 'He looked everywhere for him and then
' he saw the giant had him so he said,
'"You give my donkey backi:'’
2: 'He climbed up the hill afﬁer the giant,'
1: ;He went to rescue him.

0: '"He didn't know where to looks'

RELATED Q: What made Tom so desperately worried
IDEAS:: about his donkey's escape?
~T: A fierce giant lived on the hill near
his village, He'thought the donkey
might get into the cfuel clutches of the
gliant.
E.G's
3: 'There was a fierce giant nearby and he
was worrféd that the giant would catch

"his donkey and hurt him.'

2: 'Because the giant might capture him.'
1: 'He didn't want his donkey to get hurt.'
0: 'Because he didn't know where he was.'
INFER~-. "Q: What made Tom able to be so brave?
EKCE: T: he donkey was his favourite friend.

He was so worried about his donkey and
. so furibus Qith tﬁe'giant for stealing
him that he forgot to be>frightened.
E.G's
3: 'He loved his donkey so much that he

just wanted to rescue him, He wasn't



h66

scared of -the giant.'

- 'Because the donkey was his favourite

€

ffiend.]

'He was angry.'

'He knew the giant wouldn't hurt him,'



APPENDIX 4

EXAMPLE OF TRANSCRIPTION AND SCORING

OF ORAL READING ERRORS-

'Theve#émple'presented is basedgﬁ1the actual
prétocol_of a high progfess readef at reading
age seven ;e;ding under the illustration condition,
A fgw édditibnal'errors taken from other protocols
 have} howevef, béen included in order to.demonstrate
'some of the more exceptional aspects of error

transcription and scoring.
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STORY It R.A.7.

One day, Roger Red-hat and

Johnl

- Johnny Yellow-hat had climbed up the
hill near their home. Johnny had

brbught his kite. There wag a

strlng L
Is»rong wind blowing Johnny wanted

to fly his kite.
hlgh
The w1nd blew the kite higher.
Johnny held the string and ran
after it,
"Don't let go, Johnny", cried Roger.
"The wind‘is‘too strong", called

Johnny.

. 3 A

"Come and help me pull it in",
the® ni11’
Roger ran over to Johnny.

They pulled the kite in together.

“They were going back down the

stoppln'76 a7
ﬂlll, when Roger stopped near the

c
at

gate. He pointed|and cried, "Look,

Johnny!" There, under the tree, was

ERROR

S~

"NO¢
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ORT | SEM | SYN
3 4| 4
4 I 2
3 3 4
0 4 4
3 3 4
0 3 4
2 3 2
0 4 4
3 1 2




a donkey. v"Comé on Johnny",
he said, "Let's have a ride .

on the donkey".

Quick® - o
Quickly, they wan down the hill
= 'dishde'9
and into the field.  Roger dashed
over fowards the donkey but the
. C
was . '
donkey|] saw him coming and ran off,
'his]O
wagging its tail,
' : .. Chand i
Roger waved h14 arms . "Stop!"
. he cried. But the donkey would not

listen.
"Wait!" shouted Johnny.
"Come back, Roger. I brought an

 apple with me. The donkey will -

11
on

come for an apple." Roger turned.
S AR : '
and 1ooked]3A .
to look. .~ "Right" he said.
. climbed14 v
"You climb up onto that
~branch," said Johnny. "I will

hold out .the aﬁﬁle. Then, when

10

11
12
13

14

ORT | SEM | SYN
3 3 2
3 0 0
4 1 2
3 4 -4
0 3 4

3
4
3 3 3
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the donkey comes nearer, you can

C bench

slip off thejbranch."

Rogér climbed up the tree

st:art:ed]5 ]6hold 7

whlle Johnny stretched out his

and18

hand with the applg/ The donkey

sniffed at the apple. "Come on,

donkey" said Johnny. The donkey

forwards1
came forward and took the apple

from Johnny's hand,

'Roger slipped down onto the
: 'goppled'20
donkey's back. Off he galloped.

: tighterZI
"Hold on tightly, Roger!" shouted

Johnny.

Then the donkey put his head
- C'hov—es' into
down and kicked hi4 hooves high in

" the air. - Roger went flying. He
. 236n C'haySty‘
landed ig'alhaystack.
"dashted"24

Johnny dashed across the

) Cuhen Crunning
field to Roger] who was] rubbing .

22

ERROR
NO

15
16
17

19

20

N

24

(e N o]

orT | SEM |s¥n
2 2 4
2 2 2
3 |- 2 2
1 2 2
0 4 | 4
4 4 4
2 0 4
3 3 4
3 0 0
3 4 | 4
4 3 4
2 0 0
3 3 | 4
3 1 2
3 1 4
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his.back. "I'm not going to try

1"

that again," he said, looking

angriiy
angry.

SCORES:

a (total number of words)
b (number of uncorrected errors)

c (self-corrected errors)

[~V

(b + ¢c)

1. Wo?d identification accuracy
2.‘Semantic acéeptability of errors

3. Syﬁtacfic acceptébility of errors
4.‘0rth§graphic acceptabi;ity of errors

5 Self-corrections

ERROR| ORT | SEM | SYN
“No .
25 2 3 2
= |77 85 {103
cC=29
= 309
= 25
= 9
= 34
= 100322 = 91,91
a
_ 1an (ZSEM, .
= 100(S5—)= 62,50
£SYN
= 100 (==222)= 7
( " ) 75,74
= 100 (BORIy. 45,29
20
= 100 (—) 26,47

b+c
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" 'TABLES OF INDIVIDUAL VARIATES

APP

ENDIX 5

SEM

47,62
55,43
64,06
29,79
55,00

45,00

. 58,82

59,09

58,33

51,92

47,73

44,64

28,85

38,24

31,25

47,72

11,40

SYN

70,24
76,09

81,25

66,92
STANDAR

14,05

ORT

47,62
36,52
38,75
51,49
42,00
44,80
52,94
40,00
40,00
47,69
36,36
48,57

45,38

42,35

54,00
MEANS

44,57

COR

35,10

47,83

50,00
23,40
25,00
36,00

52,94

45,45

33,33
34,62
27,27
42,86

30,77

52,94

35,00

38,37

D DEVIATIONS

5,75

9,86

LIT

70,00
50,00
40,00
60,00
60,00
60,00

60,00

50,00

60,00
40,00
80,00
20,00
70,00
50,00

80,00

56,67

15,89

31,11

32,04
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ACC

98,38 .

95,15

96,76

85,44

93,20 .

43,57
95,13
86,50

66,88

89,39

77,60

91,00

90,91
90,03

89,61

89,30

SEM SYN ORT COR

46,88 78,13 70,00 37,50

29,72 81,94 43,33 28,57

56,82 93,18 61,82 16,67

37,50 50,00 49,17 10,00

22,58 52,42 63,23 38,24

33,00 44,00 60,00 28,57

36,76 67,65 63,53 16,67

32,39 40,34 43,64 4,55
17,76 27,10 43,36 4,67
11,03 59,56 84,71 5,71
12,50 35,14 66,22 6,76
25,00 58,87 58,06 9,68

22,79 35,29 58,24 20,00

22,92 64,58 63,89 16,22

12,50 28,68 54,i2 8,57
MEANS |

28,01 54,46 59,89 16,82

STANDARD DEVIATIONS

13,00 20,04 11,19 11,53

29,36

15,80
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ACC

98,71
93,20
92,56

95,15

96,12 .

88,42
92,93

93,25

95,50

193,57
97,08
v9o,91
96,10
95,78

97,73

94,47

SEM

81,25
51,72
56,90

59,09

41,07

46,88

34,48

53,45
46,25
40,00

35,29

49,35

44,12

39,77

53,57

48,88

11,70

SYN

65,63
71,55
68,97

75,00

60,71

75,00

75,86
81,90
68,75
64,17
69,12
60,53
72,06
62,50

83,93

70,38

ORT

32,50

53,10
45,52
46,36
57,14
45,00
58,62
48,28

43,00

41,33

45,88
32,11
37,65
42,73
58,57
MEANS

45,85

COR
50,00
27,59
20,69
31,82
14,29
10,00
24,14
27,59
30,00
33,33
47,06
26,32

29,41

40,91

50,00

50,88

STANDARD DEVIATIONS

7,14

8,39

11,97

LIT

60,00
so,bo
80,00
80,00
70,00
50,00
50,00
60,00
80,00
70,00
70,00
50,00
40,00
70,00

60,00
62,67

12,80

57,78

40,76
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~ ACC

96,76

96,75

. 95,15

81,23

. 93,57

86,82

88,42
94,50
87,78
96,43
82,47
96,43
94,17
93,25

87,01

91,38

SEM

47,37

38,46

51,61

39,75

51,43

46,35

41,30

40,28

31,91

© 57,95

41,42

53,85
44,00
30,43

28,92

43,00

L, PO

7.
VSYN ORT | COR
61,84 33,68 47,37
61,54 67,69 23,08

75,81 34,19 51,61
53,69 39,02 4,92
52,68 70,00 28,57
59,90 44,17 14,58
58,15 55,22 21,74
76,39 48,89 5,56
52,13 53,19 . 19,15
64,77 45,45 50,00
60,45 47,76 19,40
$4,62 35,38 15,38
67,00 48,80 28,00
41,30 57,39 8,70
65,69 52,16 21,57
MEANS
62,40 48,87 23,98

" STANDARD DEVIATIONS

10,88

8,62

11,03 15,07

LIT

40,00
80,00
40,00
50,00
40,00
60,00
20,00
50,00

20,00

70,00.

30,00
80,00
60,00
30,00

50,00

48,00

19,35
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INF

46,67

43,28



ACC
94,64
95,54
95,54
95,83

95,83

95,60 -

92,67
98,53
97,65
| 99,41

94,31
| 98,20
93,71
97,60

96,11

96,08

SEM

26,25
50,00
44,32
38,06

40,63

53,95

44,59
47,50

45,83

56,25
46,25
35,71
. 50,00

70,83

54,17

47,02
- STANDARD

10,17

SYN

78,75
86,00
57,95
87;56
96;88
86,84
66,89
82,50
47,92
75,00

80,00

100,00

166,67
72,22
80,56

77,71

13,90

H, Pl
© ORT COR
52,00 10,00
51,20 40,00
51,82 31,82
31,25 12,50
52,50 12,50
50,53 21,05
46,65 32,43
28,00 50,00
40,00 33,33
40,00 50,00
49,00 5,00
60,00 14,29
45,83 12,50
20,00 55,56
56,67 27,78

MEANS
45,16 - 27,25
DEVIATIONS
11,2 16,34

LIT

70,00

60,00

70,00
60,00
20,00
70,00
70,00
50,00
70,00
70,00
30,00

30,00

- 90,00

70,00

50,00

58,67

19,22

INF

66,67

66,67

33,33

66,67
66,67
100,00
100,00
66,67
66,67
100,00
66,67
66,67
66,67

66,67

33,33

68,89

19,79
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95,60

SEM

36,11

50,00

- 50,00

46,88
42,11
40,38

44,44

28,13

35,00

38,64

50,00

45,41
41,18
26,14

32,69

SYN
69,44
84,72
42,86
68,75
77,63
75,00

77,78
88,54
75,00
81,82
72,83
73,47
57,35
62,50

76,92

72,31

ORT
48,89
34,44
40,00
47,50
40,00
52,31
66,67
55,83
41,33
50,91
40,00
45,31
51,76

63,64

53,85

ME ANS

48,83

22,22
29,17
26,67
31,82
17,39
18,37
23,53
18,18

23,08

25,40

STANDARD DEVIATIONS

11,38

9,06

16,07

LIT

60,00

90,00
60,00
60,00
20,00
50,00
50,00
40,00
30,00
70,00
40,00
60,00

40,00

60,00

40,00
51,33

17,27
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ACC

98,21

98,81

92,56
95,24

97,62

97,95

92,96

92,96

92,08 -

89,52
90,42
89,82
96,11
96,77

92,51

SEM SYN RT COR

67,50 70,00 34,00 40,00

63,64 72,73 43,46 63,64
52,42 87,10 47,74 ,'9’35
59,52 75,00 46,67 23,81
72,92 95,83 51,67 33,33

60,42 72,92 33,33 41,67

37,50 70,83 54,00 20,00

72,50 78,33 35,33 20,00
42,76 78,29 53,68 28,95

62,20 75,61 30,73 14,63

50,74 76,47 44,71 5,88

53,41 73,30 47,73 22,73
41,18 75,00  44,71. 23,53

50,00 80,00 48,00 26,67

59,17 75,83 32,00 16,67

MEANS

56,39 77,15 43,18 26,72

STANDARD 'DEVIATIONS

10,85 6,63 8,04 13,82

LIT

80,00
80,00
70,00
70,00
90,00
100,00
90,00
70,00
170,00
100,00
60,00
70,00
70,00
90,00

60,00
78,00

13,20
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INF

55,56

29,99



ACC

91,37
98,81
91,37
89,58
92,56

94,43

92,08

96,77
82,99
92,08
88,92
87,13
96,41
85,63

190,12

91,35

SEM

59,09
65,00
44,70
45,73
47,41

54,55

- 48,39

54,17

bt 84

25,86

37,18

35,80

31,67

41,67

25,00

44,07

11,59

SYN

81,06
55,00
76,52
60,37
74,14
78,41
62,10
88,33
54,76
67,24
98,59
64,20
76,67
61,27

69,51

71,21
STANDARD

12,42

L, PO
ORT COR
30,30 12,12
20,00 20,00
48,48 12,12
49,27 14,63
43,45 13,79
47,27 13,64
41,29 12,90
49,33 26,67
53,97 7,94
63,45 6,90
52,31 5,13
43,18 2,27
58,67 . 20,00
44,71 5,88
45,85 19,51

ME ANS

. 46,10 12,90

DEVIATIONS

10,55 6,67

LIT

80,00

40,00 -

40,00
20,00
60,00
80,00
50,00
70,00
30,00

20,00

40,00 -

40,00
80,00
40,00

70,00

50,67

21,20
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INF

53,33

37,37



. MEANS/STANDARD DEVIATIONS (A) AND ANALYSIS

p < ,001

6.
- OF VARIANCE SUMMARY TABLES (B) FOR EXPERIMENT I
i " Word Identification Accuracy
A
Pl PO COMBINED
GROUP I 84,70 84,39 84,55
(8,85) (10,86)
GROUP II 88,64 81,06 84,85
(7,10) (9,24)
COMBINED 86,67 82,73
B
SOURCE" SS df MS F
BETWEEN
GROUPS 0,96 1 0,96 0,01
ERROR . 2397,16 18 133,18
WITHIN
PICTURE 154,45 1 154,45 6,14+
P x GR 133,22 1 133,22 5,30+
*_ ERROR 452,53 18 25,14
+ = p<,05
++ = p < ,01
+++ =
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ii Semantic Acceptability of Errors
A
Pl PO COMBINED
GROUP I 40,11 26,86 ' 33,49
(24,98) . (15,00)
GROUP II 48,37 27,80 38,09
(18,83) (11,22)
COMBINED 44,24 27,33
B
SOURCE Ss df s F
BETWEEN
GROUPS 211,14 I 211,14 0,43
ERROR 8771,42 18 487,30
WITHIN
PICTURE 2857,78 1 2857,78 16,02+++
P x GR 134,32 1 134,32 0,75

ERROR 3210,25 18 178,34




iii

SYNTACTIC ACCEPTABILITY OF ERRORS

A
Pl PO " GOMBINED
GROUP I 48,62 34,23 41,42
(28,79) (19,53)
GROUP II 54,36 40,70 47,53
(21,75) (15,84)
COMBINED 51,49 37,46
B
SOURCE SS df MS F
BETWEEN
GROUPS 372,10 1 372,10 0,53
ERROR 12579,29 18 698,63
WITHIN
Picture  1965,60 1 1965,60 7,33+
P x GR - 1,37 1 1,37 0,01

ERROR v 4825,87 18 268,10
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iv

483

Orthographic AcCeptability»of Errors.

Pl PO COMBINED
GROUP 1 32,91 41,41 37,16
(15,90) (18,00)
GROUP 11 37,59 38,49 38,04
(12,76) (7,02)
COMBINED 35,25 39,95
t
SOURCE 1S df SS F
BETWEEN
GROUPS 7,57 1 7,57 0,02
ERROR 6202,76 18 344,60
WITHIN
PICTURE 221,84 1 221,84 L, 46+
P x GR 144,40 1. 144,40 2,90
ERRGR 895,18 18 49,73




v, Self-Corrections
A
Pl PO COMBINED
GROUP I 22,23 10,43 16,33
(16,64) (12,98)
GROUP II 22,22 10,55 16,38
(13,13) (11,02)
COMBINED 22,22 10,49
B
SOURCE SS df MS F
BETWEEN
GROUZS 0,03 1 0,03 0,00
ERROR 4758,73 18 264,37
WITHIN
PICTURE 1375,93 1 1375,93 13,07++
P x GR 0,04 1 0,04 0,00
105,30

ERROR

1895,03 18
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vi Comprehension - Idea Recall
A
Pl. PO COMBINED
GROUP I 22,50 18,33 20,42
(10,59) (12,97)
GROUP II 30,27 19,17 24,72
(10,35) (11,38)
COMBINED 26,39 18,75
B
SOURCE SS df MS F
BETWEEN
GROUPS 186,19 I 186,19 0,94
ERROR 3585,87 18 199,22
WITHIN
YICTURE 582,93 1 582,93 9,85++
P x GR 120,76 1 120,76 2,04
ERROR 1064,94 18 59,16




vii

Inferential Comprehension

A
Pl P0 COMBINED
GROUP I 70,00 64,44 67,22
(27,24) (26,60)
GROUP II 66,66 42,22 54,44
(26,19) (33,05)
COMBINED 63,33 53,33
B
SOURCE Ss us r
BETWEEN
GROUPS 1628,17 1628,17 1,76
ERROR 16682,34 926,80
WITHIN
PICTURE 2247,00 2247,00 3,28
P x GR 891,13 891,13 1,30
ERROR 12346 ,92 685,94
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APPENDIX 7

RESULTS OF SCREEWING ON THE D. YOUNG

GROUP READING TEST




488

FREQUENCY TABLE TOR D. YOUNG RAW SCORES AND READING AGES:

‘GRADES I, III and V

SQERE READING AGE FREQUENCY
GRADE I GRADE III GRADE V
0 8
1 4
2 6
s <6,0 .
4 8
5 | 10
6 6,0 10
7 6,1 9
8 6,2 25
9 6,3 21
10 6,4 18
11 6,5 14
12 ] 6,6 22
13 ' 35
14 6, 49
15 - 51
16 ] 6, 53 ]
17 6, 40 2
18 ] 0 28 3
19 ’ 38 6
20 ] 7,1 31 6
21 19 8
22 10 9 i
23 ] 7,2 13 13 0
24 ] 7 3 15 |H 16 | L 2
25 ’ 10 10 1
26 5 15 3
27 ] 7,4 8 24 I
28 7,5 6 13 0
29 5 19 0
30 ] 7,6 1 20 I
31 7,7 1 25 7
32 7,5 3 22 4
33 7.9 2 29 3
34 . 8,0 1 23 10
35 8,1 1 —26— 4
36 8,2 1 26 8
37 8,4 2 41 14
38 8,6 2 35 22
39 8,8 35 25
40 9,1 36 29
41 9,4 [39]H ECED
42 9,7 P 67
43 10, 1 32 —91—
44 >10,1E:?’3; 22 119
45 ’ 18 208
N 591 618 659
- MEAN RAW SCORE 15,52 34,80 42,27
2 JuL 1982, | SD 6,61 6,87 3,61

—_—— = mean

= Sample pools selected (chapter IX) at respective high and
o o : ’ low progress levels






