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ABSTRACT

4

-

The goal of this study was to formulate and estimate a .
" model of the relationships between reading strategies and reading
compreﬁension.' The literature on regding strategies and reading
comprehension is dominated by a psycholinguistic theory of reading.
More recently, however, several rgsearché}; have suggested that reading
is an abstractive-constructive procedure. Whereas the focus ofi'
much of the psycholinguistic approach has been on the identification
of cueing strategies throﬁgh the analysis'of children'y reading
miscues, the focus of the abstractive-cohstrucéive apprbach has been
on the identification of discourse prqcessihé strategies through
the analysis bf children's reading recalls. | S .

| Miscue analysis is well developed and well understood by
many teachers of reading. Recall analysis on the other hand.is still
at the.experimental or tesearch stage. Thus, while it is correct
to refer to a cueing strategy theory of reading, it may still be
premature to refer tp a discourse processing theory of reading.
Nevertheless, the basic assumption in this study was that the cueing
strategies posited by the cueing strategy~tﬂ§qry and the disgourse
processing stratégies posited by the discourse processi;g theory}

En
3
-1

would be cdnplementar‘strategies. That is, each set of strat_egie"?

L

' would be effective determinants of reading comprehensich OVe}:iﬁd-.ﬁﬂ
above the other set, other things being eqfal. .

The study was structured into three levels or stages of

KN
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analysis: a theoretical level: a ncaéurolent'level, and a statistiéa]
level. Efforts were made to keep the leveis'isomorphic to é;ch
other, to gaéilitate the constaht intefplay between‘theory and research!
~ The major problem in the study was the large number of measured
‘variables in relation to the case bqse of 94 grade four pupils.
Though there were only four cueing strategies, the rudimentary or
embryonic state of discourse processing theory meiﬁt that.the regearcher
had to examine two facets of diszourse processing, the content of
reading recalls lnd’thgir structure, which togethér includ@d twenty-
nine variables. Thus, there were thlrty-three independent variables
:hich is far too many for model building purposes. Two methods of
model simplification were used. Variables which were inadequately
measured .or which conveyed little information over those of other
variables were dropped. The remaining variables were clustered
into groups as determined'by the theory, and those in each group
were aggregated through the use of conflrmatory factor analy51s in
the case of cueing strategy varlables, and through exploratory factor
analysis in the case of discourse processing variables.‘ As a con-
sequence of the applica{ion_of these measurement techniques six
composite variables were de;eloped. There were two cueing strategies,
the Grapgg-Phonic apd the SyntactiCeSeiantic; a Content of recall
strategy; and.three Structure of/teca}l stfaiggiés, a,Descriptive;
an Associative, and an intégrative. ‘;7

Four basic models were est}n&ted using ordinary least squares
regression pn'cedurés. On the basis of the éstimates of the four
basic models (a cuging strétegy model, a content sub-model, a structure.
sub-model, and an integration of the cueing strategy and discourse

~
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processing models) three integrated-models of reading comprehension

were formulated and estimated.. Decision-making at the model building
stage was based on incremental model building techniques. These
nece?sitated 8 second-order factor anaiygis in which the discourse
processing strategies were finall; identified as -the Concattﬁngion

of information, the Association of information, and the Synthesis

of information. e )

The results showed that the Syntactic-Semantic cueing strategy
and the Synthesis of information discqgrge procéssing strategy had
the greatest effects on readiﬁg comprehension. The final model
clearly demonstrated that reading comprehepsion can best be explained
in terms of an integrated model in which strategies suggested by both
cueing strategy theory and disc:;}se processing theory play 1mp6rtant
rqles. The relévance of the research for pedagogical practice,

and some suggestions for further research in modeling the process

of reading comprehension were made in the conclusion to the study-
1
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CHAPTER 1
INTRODUCTION TO THE STUDY

Statement of the Problem

~ 'Comprehension in reading involves the use of abstractive and.
constructive strategies. As a reader reads he abstracts or selects
inforﬁatio; from the text which he assimilates into his already existing\
repertoire of knowledge’such that he is able to reconstruct or compose |
his own interpretation of the passage. Recently two schemes have been
developed for examining how readers perform these operations; namely,
miscue .analysis and recall-analysis. »Tb date, no attempt has been made
to investigéte the similarities and différences of the two procedures
nor to assess the compatibility of the thegretical underpinninés upon
which the ahalyses are based. Such an undertaking was the major concern
of this study.

Proponents of miscue analysis have developed a theory of read-
ing bas&d %pon their underStandings_about reading and sﬁpported by the
observations of what readers do as they read orally. The formulation
of tﬁe theory gained impetus in the'early 1960's whgn the weliﬁknown
Goodman—Goodman-Bufke research team undertook studigs iniélving the
q;alitative analysis of oral reading errors. At that point, it seems,
the‘researchers intuitively believed that reading was a complex and '
integrdted process rather than a siﬁplé precise proce#s. They gought
confirmatioh of'their beliefs by carefﬁliy observing the behavior of
children as they read‘orally, fbllowed by the meticulous scrutinizing

of each miscuevthatyhad occurred in order that they might understand

b



the)processes that readers used as they converted graphic print into
oral language and meaning. The insights gained from their research
culmingted in a taxonomy of reading cues and miscues (Goodman, 1969)
as well as a relatively cohesive theory ef reading comprehension (1970).
‘Once they had confirmed the interplay of the th;ee variables.
they had thought to be important to comprehensién (letter-sound relation-
ships, grammatical strucfure and contextual cues). the team attempted
to have their theory substantiated by sevéréi doctoral candidates
who were working with the Goodman group in the early 1970'51 +Such studies,
like those of the Goodmans',k were still descriptiVe in naiure. However,
5uring the late 1979'5 the theory wé%ﬁtested more rigorously by using-
larger data sets and inferential analytic techniq;eé (Walker, 1975;
Hood § Kendall, 1975; Beebe, 1980). Aiza resu;;, a reasonably well
developed theory of reading comprehension has been. established whereby
certain miscue phenomena are known to.influenéé reading%éémprehension.
Reéall analysis, on the othef hand, is séill at the exploratory
stage and, as yet, the advocates of‘this procedﬁre have not formulated
a well definéd theory of reading cémprehension based upon their obser-
vations of readers' recalls,&f passages. Recall analysié procedures;
then, do not have as strong a theoretical base as do miscue analysis:
procedures; rather, they are dependent upon the basic assumption that
readers abstract information from print, relate it to théin backgroﬁn&
knowledgévand are then able to reconstruct a meaningful interpretation
of the texg. If,should be kept in mind, however, that no theory is
completelywhpveloped; fhat is, it iS always possiblé to reformulate

or modify the theory in order to make it more precise and explicit’

~ Work in the area of recall analysis surfaced somewhat later

-
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thaﬂ the major thrﬁst in miscue analysis. Kintsch and colleagues had a
significant influence in the trend toward looking at what readers
recalled, after reading a story, as a)means of evaluating how the read;r .
was processing or converting print to/meaning (Kintsch & Keenan, 1973).
Several other reseafchers have followed suit and have developed various
schemes for assessing what it is that readers do as they interact with
written discourse. To daée,.several categorical systems for analyzing

N

the oral recall of stories have been devised but, as yet, no researcher

has formulated an explicit theory of reading comprehension based upon.

the phenoména believed to underlie discourse processing. This is, in

a large. part, due to the fact that the phenomena underlying the process-

ing have not been clearly identified. Rather, general postulates have .

been putAforth in the form of an e?bryonic theory of discourse procegsing.
| Kintsch andvan Dijk (1978) have probably beén the most explicit

in specifying the mental operations that under{ie the processing of

‘text and thé subsequent production of a recall of a text. They claim

‘that three sets of bperations are involved.

First, the meaning elements of a text become organized into

a coherent whole, a process that results in multiple processing
of some elements and, hence, in differential retention. A
second set of operations condenses the full meaning of the

text into its gist. These processes are complemented by a
third set of operations that generate new texts from the
memorial consequences of the comprehension processes. (p.363)

In order to perform these operations, Kintsch and van Dijk have found
_ X

that readers transform, reproduce and reconstruct text information
during reading and during recall.

It is, of course, recognized by the present researcher that //
N . ’ . ; /"
such rudimentary or underdeveloped theory serves a vital purpose in
. - : /
B . . . /‘/
that it identifies the essential assumptions on which research can be

. /
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&
based and, therefore, provides a starting point in theory development.

As research findings de;ineate thélpheﬁbmoqa underlying the embryonic
theory, the theory can be revised, elaborated and clérified into a
more explicit and comprehensive statement of the rélationships between
the factors affectingbread%ng comprehension. B
At this point in time it would be premature to regard the basic
assumption that reade£s abstract, integrate and reconstruct infbrmation
during reading a3 a well developed theory of reading comprehensiGh.
However, in the.interests of parsimony, the embryonic theory underlying
recall analysis will be referred to as a theory, but beafing %n'ﬁind
that 1t 1s only an implied theory rather than an explicit theor? The
theory underlying miscue analysis is, hereafter, referred to as cue
selection or cueing theory and the theory underlying recall angzy;is is
called discourse processing theory. The two methods hav; many similar-
. ities 'and some differences. Likewisg, the theories underlying the
analyses have much common ground but'each also has some unique #Spects.

A brief overview of the underlying theories will set the stage for the

current study.

Cue Selection Theory

As early as 1908 Huey 1nd1cated that '"We have surely come to

-

~

the pICCe where we need io know just what a ¢hild normally does when

he remds, in atder to plan a natural and economic method of learning
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2
tigators when he generated the interrelated and complex concept of read-
ing that has formed the basis of much of the research and theorizing
during the latter part of this century. 1In his well known paper
""Reading as reasoning: A study of mistakes in paragraph reading,"
Thorndike pointed out that:
Reading is a very elaborate procedure, involving a weighing
of each of many elements in a sentence, their organization
in the proper relations one to another, the selection of
certain of their connotations and the rajection of others,
and the cooperation of many forces to determine final
responses. (1917:323). -
Continuing with his description of the complexity, Thorndike emphasized
that:
The mind is assailed as it were by every word in the paragraph.
It must select, repress, soften, emphasize, correlate and
organize. (p.329)

Since that time a great deal of intérest has been focused on
attempting to identify the mental processes that readers use, During
the 1950's and 1960's considerable emphasis was placed on factor
analytic techniques designed to identify the postulated dimensions of‘
reading compréhension which were thought to reflect the proéesses under-
lying the ability to comprehend (see Harris 1948; Holmes § Singer 1964;
Davis 1964; and Spearritt 1972). Also working at that time was Carroll
(1964) who suggested that a fruitful theoretical analysis of reading
must not rely,solely on psychological understandings of the mental

4-processes but must concern itself with other relevant disciplines. One
such discipline that has made a notable contribution to an dnderstanding

' of the reading process is linguistics (see Bloomfield & Bgrnhart 1961;

Fries 1962; Lefevre 1964; Wardaugh 1969; and Chomsky 1957). In the

late 1960's and early 1970's Kenneth and Yetta Gobdman attempted to -

synthésize the ideas of psychologists and lingﬁists into a psyého- ~



linguistic theory of reading based upon their observations and evaluations
of the errors that children made while reading aloud. The scheme devised
by the Goodmans allowed investigators,‘through the qualitative analysis
of oral reading errors, to observe the strategies readers were using.

The theory underlying miscue analysis posits that reading
* behavior involves more than simply the identification of words and letters
in a precise and sequential manner. Rather, it is claimed, reading
involves the'pr6be§sing of all types of information that are available
to the reader as he attempts to construcf meaning from printed material.
This information includes: (a) the configuragtion of letterswin a line
of print, sentence, or paragraph; (b) the.syntactic, or grammatical
cues inherent in that line, sentence or parsgraph; (c) the semaﬁtic,
or meaniné cues eééociated with the reading material; and (d) the
interrelationships among (a), (b) and (c) with the réader's repertoire
of prior knowledge, including knowledge about language. The way in
wh1ch the reader selects and.balances these cues durlng readlng is
referred to as the use o: cue selection or cueing strategles

The claim, then, is that the ability to understand print
depends as much on what the reader brings to the reaaing situation
as it eoes upoﬁ the graphics presented on the page.. This notion of the
importance of a reader's already acquired syntactic and semantic -
abilities_interacting'wiih school-learned graphic and phonic abilities
to produce comprehens1on during reading, seems ‘to have heralded a whole
new era of 1nterest in the study of prose comprehens1on despite the |
many problems inherent in the measurement of comprehending ability.:
| This willingness to investigate reading Comprehension deepite

its imprecision, may be due to at least two factors. First, many
LS 1lmp _ ’ y



investigators have lost falth in the idea that carefully.controlled
laboratory-type experiments are generalizable to the natural class-
room setting (Kish, 1975). Sec;:d, and perhaps more important, is

the fact that it is now easier to conduct research and develop theories
related to reading than it was ten years ago, due to the developments
in both computer processing capabilities and linguistics.

’ Perhaps the most important contribution of the computer,

for this study at least, is the fact that it can carry outvthe nec-
essary calculations for estimating the structural parameters of
measurement models which have been designed to be isomorphic with
the'theorYL That is, once a theory has been constructed and techniques
designed to mgasure the underlying tﬁeoretical constructs, a stat-
jstical model composed of sets of eduations isomorphic to the meas-
urement model can be selected for estimation purposes. (See the
section on model building which follows). _ ’ i*;

Discourse Processing Theory

Another reason that theorists have turned to prose processing
is the concomitant developﬂght of text grammars (Mandler andJJohnson;
1977; and Thorndyke, 1977) which allow a researcher tovénalyze a
iiece of prose into its*constituenf parts. It seems that stories
~exhibit conventional patterns of organization; the main protagon1st .
is 1ntroduced he acqu1res a goal and attempts to achieve it. Van -
Dijk in several stud10&=(K1ntsch and van Dijk, 1978; van Dijk, 1977;
and-van Dijk and K1ﬁtsch 1977) alsq found that when subjects were

Oasked to read and summarize or read»and recall passages there was

a great deal of consistency in what was recalled and what was included
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in a summary. The éommon proposifiohs. or units of information,

found in the reca{}s formed a short story and were very similar to

the cont;nt of summaries. These consistently recallegd propositions

he called the macro-structures of the story and, in effect, they
formed a globél regonstruction(of‘tﬂe passage ihat was read. The
propositions constituting such a macro-structure tended to deal

,Qiéh the introduction of the ﬁain character, the character's goais,
the actions leading to the goals and the results from the attempts.
Propositions concerned with éettings, mental actions and other details
tended to be ignored.

\ From investigations such as these, it has been claimed
that readers remember the gist or global interpretation of a story
because of the background knowledge they have of what constitutes
‘a story. In other words, because of prior experiences within a
reader's life, he is able to bring a familiarity with "stori;;"

!

to the current reading situation which allows him to interact with
the print or graphics in such a way that he is able to organize
and relate together the complex episodes that intertwine as the
story unfolds. RS

Research on continuous discourse comprehension actuaily
dates back to the work of Battlett (1932) who put forth the view
that readers construct meaning while reading and then remember
what they hafe read via an active process of reconstruction of infor-

mation in which the preseﬁt knowledge system of the reader forms a
M . “»

“framework that interacts with the new information coming from the
text. Later, Gomulicki (1956), Gauld and‘Stephenson (1967) and

Zangwill (1972) suggested that an absiractivé process is involved



during comprehension and recall; that is, non-essential information
within a text is eliminated so that the gist of the text falls
within the scope of being able to be recalled.

Tierney, Bridge and Cera (1978) claim that continuous
discourse processing operations involve both constructive and abstract-
ive processes. Based on a study of grade three children, they found
that readers seemed to utilize abstractive processing whereby theyk
attempted to: (1) "glean what mighf be considered relevant units
from the text; and (2) summarize the ideas into a manageable form
in accordanﬁe with what can be haﬁdléd’by the memory system (p. 552)".
At the same time, they claim, readers are constructing compre-
hension by "using information from the text in association with
their background of knowledge. . .(p. 554)". 'In order to achieve
8 meaningful interpretation of print, readers make transformatioﬁs
of the text which involve simplifications (omissions), consolid-
atiops (additions) and sometimes retransformations (sgbstitutions).

Readers, it - seems, selectif?ly process text using information
both from the text and from their knowledge of the world as they
}construct an interpretation based upon the intpgratioﬁ of the two
sources of information. Such a view of what-readers are doing'asl
they comprehend .is clearly in the forefront of current readiﬂg theorieé.
Recall analysif, or the analysis of the recalls that readers give
after reading a story, was introduced as a viable means of looking at
the processing strategies that readers use durihg silent reading.
Miscue analysis, as_pdinfed out above, used Qs its data base oral
réading errors. This pchedur; was based on the assumption that

the miscues were representative of the underlying mental and language



processes utilized durimg oral as well as during silent reading.
Many researchers, however, were unhappy with such an sssumption
and have, therefore, devised a new procedure for investigating

, &
the strategies of gilent readers. In addition, many researchers

,-;ere dissatisfied with the sentence level analysis pur forth by
Chomsky (1957) and by miscue advocates (since miscue gnalysis is
conducted mainly at a sentence level). Instead, they wanted the
analysis to be based on the continuous recall of connected discourse;
hence, the term discourse processing theory.

e Purposes of the Study

It would appear that the cue selection theory of reading
comprehension put forth by the Goodmans in the mid 1960's and the
discourse processing theory suggested by advocates of recall analysis
(seé van Dijk, 1977; Frederiksen, 1977; Kintsch and van Dijk,
1978; and Tierney et al., 1978) are both based on the Concept of '
the abstractive/constructive processing that occurs as readers

attempt to integfate their life and language experiences with the ‘

graphics of the text. The purposes of this study, then, were twofold:

(1) to clarify the theory underlying recall analysis; and (2) to
integrate the twé theories of reading cgmprehenséon. This task
required, first of all, the formulation and specification of the

cue selection theory'follbwed by the formulation and specification
of a cohesive discourse processing theory. The formulation and spec-
ification.of the relationships between the tﬁo theories then had to
be considered. In order to estimate the complementary nature of .

these two theories, an integrated model elucidating the theories

10
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was tested by eﬁtlmating the magnitude and evaluatlng the sxg-
"nificance of the parameters of the cue selection theory whlle taking

into account the theory of discourse processing and vice versa.

In this way, a model of the relatidnships between read1ng strategies \; :

and reading comprehension was formulated and #stimated, | _ _:“Tﬁh J
Significance of the Study . i T

During the 1960's, a large number of reading models were
formulated. Many of these models tended to deal with the organiz-
ation of skills and abilities (Gray, 1960; Robinson, 1966) or with
the processes of reading based on a psycholinguistic theory (Goodman,
1966; Ruddell, 1969). Some models dealt with specific parts of
the reading process (see Gibson et al. 1962 on perception; Simger

1966, on cognition) or with the interaction between physiological
' ?

and cognitive processes (see Davis, 1964). Still others fqrmulatcd
models that were intended to be cpmprehenSive (see McCullough, 1968; *'

Spache, 1963; Strang, 1965). While many of these models may have

been based upon some empirical data, few have been empirically or®

statistically tested. Perhaps the most common reason for this lack

E-SN

of rigorous evaluation has been the fact that many of the parameters

of the models have been unmeasureable and/or inadequately defined.

Further, most of the models have been presented as extremely complex
entities with numerous feedback loops which until recently defied

estimation, The best, then, that these models could do was to

v

present a theoretical position on what seemed to be happening during

reading comprehension, <

N

Two trends in research seemed to emerge during this era:



(1) a trend toward research in reading.that focused on the explan-
ation of reading phenomena in sma%%er and smaller units; and (2)

a trend towarq the-consf?uction of theoretical models to represent the
processes of reading in a causal chain of events tHolmes aﬁd Singer,
1964) Researéhers began to use the theoretical models-as a guide

for determining what variables and felationships needed to be studied
in greater detail. They could then hypothesize where the smaller
units of the investigation fi£ted into the overall theofetical
structure with the result that the théoretical model could ge modi f-
ied if need be. Such closely interdependent and ﬁutually directed ’
theo;y construction is, bf course, thg ideal relationship between a
theoretical model and research. But "essential for the attainment.
of this ideal relationship," asvSinger (1970, p. 151) points out

"is the. formulation of a theory on which the model is based in suéh

a way that testable hypotheses can be derived from it."‘ This,.ih
many instances, ﬁid not been done, even by fhg'late 1970's

Singer in a later article (1956) was still lamenting the

LT

fact that many models in reading ﬁerg not being empiiicaily tested.

Models he claimed:

.need to be put to empirical and stat1st1ca},ﬁests to
determlne whether they can explain and predict reading-
behavior. Evidence from stat;st1ca11y determined models
of reading and from a cursory review of development of
. language, cognition, and reading suggest that a series,

of models is necessary to account for quantitative gnd
qualltat1ve changes in systems and subsystems associated
with improvements in readlng achievements as individuals
progress through school. Also, the models will, of course,
have to be updated,as new concepts:are formulated.(p. 650)

Through such a means it would be possible to determine
empirically the heuristic and explanatory value of models
that are currently being used explicitly or implicitly
in teaching and in research. (p. 651)



As yet, there seems to be a lack of studies concentrating
on incorporating new|concepts into already existing theories in such
a way that the up-datied models can be tested and evaluated. It.
is for this reason thdt the present stﬁdy may have theoretical and’
practigal significance| 'If significant relationships between the

parameters of the discolirse processing theory and reading comprehension

still exist while taking into account the effects of cue selection

\

strategies, then a complementary relationship between the two theories

will have been established. This, in effect, would mean that the

predictors of both theories contribute toward reading comprehension
,.and that the ability to an lyzefand synthesize the incoming inform-
ation of connected discourse accounts for reading competency over-
and-above the strategies that children use to select cués from their
- background knowledge and frgm the printed page in order to "‘compre-

hend. It is important to knpw that if teachers can develop an abil-

ity within readers to'relate \sentences and parts of sentences to

one another within passages that comprehension will likely increase
more than if teachers simply concentrate on attempting to develop
an awareness that print must sound right and must make sense a

sentence at a time. .

Forther, by empirically estimating an integrated theories

o

model, one can evaluate the relationships between the parameters
of each model such that it may be possible to predict that if a

parameter in theory one is increased it will likely produce a con-

comitant increase in another parameter of theory two. For example, -

do children who tend>toMread exactly and precisely, that is, who are
high in the use of grapho-phonic skills, give recalls that indicate

A
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they have tried to memorize verbatim from the text rather than
reconstructing the story in their own words? If so, this indicates
to teacﬁers the dangers ;nvolved in a‘reading program that always
demands a precise, accﬁrate pronunciation of each‘word: Perhaps
such an approach is giving that child a false impreésion»of what
reading is all about.

»

Theory and Model Building

A theory is a verbal statement of what are believed to be
the relation;hips of phenomena underlying some behavior. How does
a young child learn to read? What happens in the\mind‘of the student
during the comprehension of printed material? Answers to questionQ\
such as these take the form of theoretical statements, which require
analysis‘of,unobservable, internal thought processes (Calfeeé and
Drum, 1978). The analysis begins when the researcher gathérs together,
from whatever knowledge is available and from practical experiencé,
a set of ideas that tentatively sugéests or hyp&thesizes the actions
and interactions that are working together to produce the behavior. :
A theory, then, attempts to account fb;\;hat it is that allows or
prompts'the behavior in question. 4

The ;ord "model'" has bﬁen used or misused to describe

virtually any attempt to specify a system of behavior that is to

be studied. A model'has often meant the physical replica of a system;
gt

L

z 8 L.
for example, an aircraft designer constructs a model so as to study
its behavior in a wind tunnel. In the reading,literature the term
model seems to be used in a variety of vague and amb1guous ways.

Some researchers are adamant that theorles and models constltute

14



two distinct domains (Pearson, i978; Kingston, 1970). Theories

are usually defined as descriptions of a set of relationships.

To date, however, the present reseércher has yet to find a clear

statement of what constitutes a model. Models are talked about,
s ,

as Singer and Ruddell (1976) exemplify in their "Introduction to

Models" section of the second edition of Theoretical Models and

Processes of Reading, but they are not defined. The closest thing

to a definition occurs in Venezky, Massaro and Weber (1976) when
they describe what a good model should do.

A good model is one which organizes complex and\seémingly
unrelated data in an interesting manner, and which gener-
ates testable hypotheses. In this sense, a good model
for reading process is one that reveals its limitations
in a hurry; - that is, it leads to experiments which them-
selves produce data for building an improved model. (p. 690)

To some people the word model suggests an attempt to con-
struct a microcosm of the system under study in the sense .that the
model will mimic.or'represent the behavior of its macro-counterpart.

. L]

This is one kind of misconception that seems to have occurred over
and over again in reading models (Venezky et'al.,ﬁ1976)._ Almost
every éspect of reading behavior has tried tp'ﬁe incorporated into
one global, comprehensive‘rendiiion of reading ability. Behavior
systems are far too complicated to permit such ambitious under-
takings. Models ‘are built for specific purposes so that what is
included in a model depends.largely on the ﬁecisions which it will
help the researcher, analyst, or practitioner to make. That is,
there are different models for the same system, as is evident in

reading, and which model is used will depend on the purpose of the

model. For example, a model of early reading for the purpose of

A
o
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planning a remedial reading program.ﬁould be QUite different from a
model of early reading for planniﬂg a classr;om library. |

Sopetimgs a model is depicted as a diagram with an elaborate
and extensive explanation of the reading behavior the diagrdm is
attempting to capture (Gough, 1976; Ruddell, 1969). Sometimes{
as‘:sll; models'seem to be thought of as the statement of sets of
operations (a theory really) which is then tested on empirical data
(Kintsch and van Dijk, 1978). Still, at other times a model seems
to be describing either a study complete with its underlying theory
(LeBergé and Samuels,.1976) or a study which is simply a ﬁtake off" |
or an extension of other studies (Ander;on, Goldberg and Hidde,.
}976). There seems to be no clear consensus in the reading field
as to what constitutes a model and how it differs from a theory.
Since this study is concerned with the formulation and estimation
of a model of the relationsh1ps between read1ng strategles and
readlng comprehen51on, it would seem essent1a1 first, to describe
~ what the present researcher perce1ved a model to be, and second,

to demonstrate the sequence of steps involved in building a model

: ,of readlng comprehen51on.

In this study, a model refers to the spec1f1¢at1on of the
interrélgtionships of the parts of a system. Usually the specif-
ication of model relationships is made iﬁ verbal and diégraﬁmatié
terms, and/or mathematicai terms. A verbal model is proposition-
_iike and isvuéually referred to as the theory, whereas a mathg;
matical model is a system of equations fbrmulatea su;h tha;‘the

equations represent the set of propositional relationships. ‘Model

-building, then, is nothi‘é'more‘than‘the method of scientific -

.

16
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inquiry; * that is, a process of matching theory to empirical evidence.
The model building strategy is referred to as an incremental modeling
_aRproach (cf. Duncan, Featherman and Duncan, 1972) Its application
in education is exemplifled in ; monograph by C11fton (1978).

Model building usually starts with the formulation and estim-
ation of simple and modest models. Work toward more complicated
systems is done by integration; .that is, by‘extension and elabor-
ation. Yet, the necessary oversimplification in the formulation of
basic moéels may result in the failure to capture the system adequate-
ly, and importent features are consequently left out. The question
then beéohes not whether the modei is adequate for all purpdses'
but whether what has been omitted in the'simplified modelxis relevant
and necessary to the purposes for which the model was constructed.

Models, then, are often criticized for not being '"realistic",
especially when human behaviors have been summed up’ in a set of
mathematical equations. Sﬁch.criticism misses the peint. Models
are "ﬁnfeal" by definition since their purpose is‘not‘toﬂpirror
'e reality but rafhgr to reduce the features of that reality to a more

manageabie form for the_purposes‘of prediction and control (Ball,

1968, p. 18).

Some Characteristics of Models

Models e?e used in a variety of areas and for a variety
of purposes. For example,,sociolbgists model the socioeconomic
| career or the course of‘one's career; economists use models to
'fbrecas; economie changes; and meteorologists use ‘models to predlct

'the.weather: Even though the content qé these models is d1fferent
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there appears to be a common logic in all of them. All models

have characteristii? in common which can best be expressed as dichot-

omies.

Theories versus mathematical models. The two basic ingred-

'ients of any model are theory and facts;‘ and modeling involves

the combining of these ingredients. However, considerablé bodies

‘of literature in every behavioral discipline emphasize one ingredient

to the virtual exclusion of the other. Thus, ﬁtheory only" schools

are concgrned with formﬁ;ating theories that are géfen untested or .

untestable: The "fégts only" s;hool on the other hand is concerned

with developiﬁg, collecting, measuring and improving data. A "facts
’ - R

only" example from education would be the collection of macro-data

such as the between-Province, or between school differences on the

“Canadian Tests of Basic Skiils. Undergraduate text books in edu-

cation are usually'represeﬁtative of.the'"thgory_only" school.

Either of these extreme approacheE i§ difficult to defend.
. Theory has little émpirical contént and in any case rival gheoriés
ééﬁ all too easily be developed; The only wa& to choose between
;thém is on the basis of ejidence in the fqggwa-Fiz;s.d{As for "facts

-,

only", it is true that facts seldom‘sp;ak forkihemselves.' To’be,
useful, facts normélly have to ‘be interpreted in terms of the';' )
relationships postulgted by avfheory;" : | -

‘But theory togethé: with relevant facts is still not enough.
After the theory has been formulated and the facts organized into
- a set of data, the two basic ingredients have to.bé combinea fqr'
burposes of e;timafion. Estimating ﬁethods‘are ysuall&*baﬁed on

the methods of mathematical statistics, especially the branch of
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statistic§ known as statistical inference. Thus, modeling is not merely
a matter bf combining fact and theory. The combination has to be ex- |
pressible in a falsifiable'manner in order that the parameters of the
postulated relationships can be estimated. Mathematicgl models, then,
are concerned with statistical estimation of the relationships among

the facts as formulated by the tﬁeory.

Models are composed of these three interrelated components or
analytical levels, each of which in the ideal case will be isomorphic
with fhe others (though perfect isomorphism is impossible). These
levels include the theoretical level, the measurement level and thé
estimation level. The first is called the theoretical model or the
theory; the second, the measﬁfement or auxiliary model; and the third,
the sfaiistical or mathematical model (cf. Intriligator, 1978, chapter 1).

Deterministic versus probabilistic models. Sometimes mathema-

¥

tical equations may be formulated which express the behavior of a system
ip purely deterministic terms, though this is rarély the case in be-
haviors associated with-human beings. Almost invariably in educafion,
probabilistic element; will have to be included in the eqﬁation. This,
in effecg;nmeahs that unknown or unmeasﬁggd'predictors of the behavior
,in”questiﬁﬁ are qperating.to produce the behavidr in additionnto those
elements ‘which have been 1dent1f1ed Often these unknown entities are

 éa11ed residuals- (what's left over), error terms, or disturbance terms.

The best that can be achieved in formulat1ng models of‘human behaviors
-V.is the construction of frobabilist%c models. ™

Simulation versus solvable'models. For most systems of -

behavior that'aré relatively simple, it is possible to solve the set

of equations constituting the mathematical model .that are analogous to



the measurement modef‘and the theory. Thus, the behavior of the system
can be expressed in general formulae. This, of conrse, is the ideal.
Often the equations in the mathematical model can be written down but,
for various reasons, are unsolvable. There may be too many unknowns

or the theory may be so complex that an isomorphicrmathenatical analogue
cannot be developed. In these situations it is sometimes possible to

simulate the behavior of the system under a range of different conditions;
that is, to give one specified relationship a value and then see how

+ "
other relationships operate in conjunction with it.

- More frequently, though, so-called models are formulated which
are unsolvable because the concepts or phenomena of *he model are un-
measufeable; or so varied or different that an.acceptable netric common
to each concept or case cannot be‘devised ' These‘umsolvable models
are sometimes referred to as qualit#tive models because of their sub-

Ject1v1ty. In recent years however, non- observable concepts have been

1 °

incorporated into models of behavior systems by constructing variables
that act as proxies for the var1ab1es 1n question. The usual way of

do;ng‘thls is to use factor analyt1c techn1ques to devise a proxy variable

»

from' several indicators that are be11eved to be representative of that

3

behayior and that are-measureable. A good example is the IQ test which
is based on a serles of subtests that are be11eved to measure the

propertles‘bf intelligence which, itself, is unobservable. In thls

way, even if a concept cannot -be measured dlreCtly it mlght be poss1b1e

to construct a varlable,representat1vejof the concept for 1nc1u51on

in @ set of mathematical equations.

-

Descriptive versus analytic models. Some models attenpt,only

. \

to set up simple linear relationships of the stimulus-response variety

20
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without attempting to explain the reasqns.for the relationsnip. For
example, in order to test the relationships between fertilizer ‘use and
‘crop yield only the appllcat1on of a stimuli (fertllizer) followed by
observation of the response (crop yield) is necessary. “Any 1nqu1ry 1nto
the chemical mechanism connecting ¢he two_1s absent. Similarily, testing
the relationship between ianéuage usage and reading comprehension only ‘“f
requires studying the input (language usage)/output (r;aglng comprehen-

sion) relations without enqu1r1ng as to why the relaﬁ&onthp exists at

»

3

alln
In effect a "black box" situation exists. Input-output or

stimulus-;esponse telationships are studied with no attempt to look
inside the box to find out how things work. Such studies are essentialiy
descr1pt1ve because they describe what is rather than why 1t 1s so.

When the reséarcher wishes to know how the system would work if some of 7
its determinant relationships inside the box were discovered and/or
changed then the study may be called analytic qr explanatory (see
Kendall - 1968, p.4).
' . Yet. all models are to a degree analytic. The distinction be-
jtween description and explanation is one of degree, rather than of kind.
_For example,‘consider the strong relat1onsh1p ‘that exists between read-.
ing and numeracy in the early -grades. Early-models of thls relation-
ship were con51dered analyt1ca1 enough if it could be shown that changes
in reading comprehens1on were associated with concomltant changes in
arithmetic perfbrmance More recently, however, effbrts have been
méde to account for the covarlatlon between readlng and numeracy by

1dent1fy1ng their common causes Further, efforts have been made

through the use of advanced statistical techniques to measure the



responsiveness of reading and numeracy to these common causes; that is,

to look inside éhe bla;k'box both out of curiosity as well as out of
practical concern. In practical terms the question. becomes, '"How does
the reading-numeracy system behave if its deterﬁinant relationships.
are changed?" |

Perhaps the best way to look at the deqcriptive-ahalytic dis-

N
~

‘tinction is to‘regard'model building as a continuing attempt to become.
increasingly analytic.' Basic models then may be both simple and”descrip-
tive, but as extensions and elaborations to the basic relatioﬁships are
made in order to invgstigate further the complexifies of the model's

relationships, the models are likely to become increasingly analytic.

Experimental versus nonexperimental models. The earliest

statistical models were designed to analyze the data of controlled

experiments. These typically involved very few variables since pot- "~

"

ential problems from outside influences were controlled through randon-

ization. Educators, however, are often faced with the impossibility

of experimentation. Whilét it is true that we can experiment to some

exient,‘for example a new approach to teaching_reading can be set up

so that the results for the expérimental classroom can be coﬁpared

to thése where the appr6ach is not used, not all prdbiems fhat research-
ers wish to investigate can be structured to fit the experimental
‘model. Confounded with this problem is the fact that experimental
_subjects.are rarely repfesentative of the population of substantive
research interest. This means that very often fhe-préferred ;eality

1

of the natural setting is lost when the research design is of the

<

experimental vagiety (Kish, 1975).

- Models which are based on nonexperimental designs can, never-
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theless, be used for experimentation. Consider; for example, a model
of reading comprehension. Is the process of comprehension in reading
the same for boys as for girls; for field dependent as for field
independent students? By compéring the parameter estimates of the
reading model for a samplg of boys to those for a sample of girls,
whether the p;océss is the same or not, or if not, in what respects
it differs, can be evaluated both quantitatively and with confidence.
A model can be examined, or models can he compared, under a whole
rhnge of such different cbnditibns -- differen£ class sizes, strict
discipline versus conditional freedom and so on. It is anticipated
that nonexperihen;al_multi-cauSal models Qill increasingly become .
both the subject and instrument of experimentation in future model

building research.

Macro versus micro-models. The model dealing with the behav-

ior of individuals; that is, where 1nd1v1duals are the units of analy-
sis, is thebmicro-model., If the unit of aﬁalysis is the classroom

or the school, where the analysis characterizes the intéraction

among aggregates of i;dividuals, the model is a macro-model.

Reciprocal versus recursive models. Recursive systems are

models in which the fiow of effect is one way. Typically they are
known as ch;in'models in which what happens.at one éoint in time
influences what happens at the next point in time and so on. That
i;, each §ariﬁb1e is dependentﬂbn those preceeding it in the model
but not on the other variables at the.same pbint in tim&.
Rec1procal systems, or 1nterdependent feedback models, are

much more complex than recursive models. Hence, the procedures for

estimating recursive models are not transferable to the estimation

X
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of reciprocal moégls. This is largely because the sssumptioes under-
lying the statistic used in the analysis of the recursive model are
violated by the reciprocal model. ’ .
Another problem aftendant‘upon the estimation of reciprocal

or feedback relationships concerns model stability. If variab&e X and
variable Y affegt each other in a reciprocal manner, what happens to
the‘stability of the model?, That is, if an increase in X, as a \
result of ieme external agent, prqduces an increase (or decrease) s
in Y, which in turn reciprocally produces a change (increase o;\decrease)
in X, what is to prevent this from continuing to occur indefinitely?
Such reciprocal effects are common place in micr0~levei analyses
where individuals are the focus of inferesl. Reciprocal relationships
of this nature are often Postulated in theories of school learning
but are seldom estimated because feedback model ana1y51s is less well
known and understood than the analysis necessary for estimating
recur§1ve models. ~ - .
In order to handle this k1nd of problem, one needs a reclprocal
:zdynamlc model that 1nv01ves a2 time element. Time dlmen51ons within
a behavio; system‘haye to be‘speCified and these are then incerpor~
ated into the measurement model so that reciﬁrocal modli analytic h .
techniques can be used. |

- To shift from the analysis of recursive mode}s to the analysis
of reciprocai models involves a major ehange in the way in which
model building activity is conducted. As the number of feedback
-loops and time dimensioﬁs or sequenced variableé increases, the com-

plexity of the model increases mu1tip1icative1y. And as the complexity

changes so does the scope since the researcher gains awareness of



the strategies for extending and elaboratidghmodels.

Confounded with these problems of scope and complexity in
developing reciprocal Qodels is the problem of estimating the relation-
ships specified. fhe greater the number of fe;dback loops in a model,
the‘great;r ﬁ.p problem of multicollinearity or overlap in what the
different variables are attempting to measure; hence, the necessity
of formulating appropriate methods.for the estimation of reciprocal
models. The application, of such analytic skills is well beyond
the scope of this study, ConSequently, a less complex model will be
formulated and an analys1s appropr1ate to a recur51ve model will be
conducted. It shéuld be po1nted out, however, that a logical next
step in reading research might well be the testing of feedback models
of Teading. |

Low information versus high information models. In much

educational research the models formuiated'are often of a very complex
nature. Unfortunately, this is ‘often coupled with very little in

the way of background 1nformat1on or prxor knowledge about a postulated
model, This situation is in contrast to the modeling paradigm in

\the p?zfgga; sciences where the experimental models are relatively -
simplé and where £here is usually a whole tradition and body of know-
ledge that has been built uphover the 'years to the point where assump-
tions, procedures, hypotheses and background infbfnation on the study
are well established (Wold, 1968, p. 145). These differences in
model building between thé physical and social sciences has come to .
be expressed as "soft" and “hard" modeling (Weld, 1978). The soft-
hard distinction corresponds closely to the nonexperinenti! (soft)

and exper1nenta1 (hard) nodelxng d1scussed earlier, Nhen, howeveér,
. p R

25>



26

models in learhing behavior (or any other area of thé social sciences)
are formulated on the basis of abundant prior knowledge on thé topic,,
tested hypotheses, and basic assumptions in the field, it is possible
even for nonexperimental models to be of a mixed nature; that is,

both complex and high informational.

\

Dynamic versus static models. Models can be either static

or dynamic. If tﬁ?:e is no built-in dependence on time in the model;
that is, if a time factor islnot a key co&ponent or element in the model;
the model is Af the static variety. Surve; research that is conducted
at one point in time.is of this nature.. Or, if the data are collected
at two points in time.but the elementsAof'the study are mot dependent

\ . ‘ :
upon changes in magnitude over time, then the model on which the study

is based is said to be static. )
On the other hand,vwhen the outcome v;?iable in the study

is clearly dependent upon the inérease or decrease in mégnitude of

that variable from a previous point_in‘time, then the model is dynamic.

A ‘good example of a dynamic model is one in which a pretést is given,

a pefiod of time elapses, and a ‘posttest is given. The interest in

.such a model is focused on the amount of growth, improvement, or -

>

3

achievement gain that has 6ccﬁrred during the time lapse, and hence,
t térﬁ "dynamicﬁ to represent}the ongoing nature of the variable
r question. The emphasis inmg,dynamicﬁmodel is clearly on the
diffé}ences in vatiables o&ergtime.’ Longitudinal studies would also
sem .

fa;l under this category. ’ . ' ) o u\

-
.
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Characteristics of the Formulated Model

The model of feading comprehension formulated in this

study had the following characteristics.

1. The study was st-.ctured into three analytical components;

ﬁameiy, the theory level, the measdrement level, and tﬁe stat-
~istical 1eve1;

2. It was prbﬁabili§;ic.in nature because it wa§ not possible to
control all iﬂfluénces on comprehension and, therefore, other
ﬁnknown factors gffected the outcome variable,

3. 'The variables repreéenting the underlying constructs or phenom-
ena of comprehension were measurable and the equations depicting .
the ?eiatioﬁéhips of the phenomena were solvable. Therefore,.
the model was both computable and solvable.  *

1

4. The model was predominantly explanatory or analytic since the

purpose in constracting the model was to explain reading com-
. prehension.

The spudy was nonexperihental in nature in the sense that it was a

u‘ .

. survey of what these particular readers weie doihg at a given
'poin% in time.
6. Since the individuals in the study were the unit of analysis,
it was-a micro-model. ’
7. The model was of the recursive variety; that is, the flow or
direction of the predictor variables was in one direction.
8. The model had rélatively'high complexity because ifAemerged
| as an elaborated model from the integration of two basic models.
Further, it had -relatively high information since considerable

v

background work has been done”iﬁ the undeflyihg cohstructs for
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each basic mdael.

9. Since increase in achievement over time was not a factor in the
. o

study, the model was considered to be static in,natuig:

R4

Limitations of the Study o

v

There are three main areas where .limitations occurred in
¢ .

this study; (1) limitations in model building; (2) limitations in
the measurement of variables; and (§) limitations in data gathering.
~ The first area, limitations in model building is characterized by '
three problems that plague much of the research in learn;ng behavior.
First, ther'e is the mattef‘of fit between the analytical levels.
As exﬁlained-abqve: models are'qompqsed of three anaiytical leveis;
namely, theoretical, measureﬁént, and statisticai. In tHe ideal case,
there will be complete isomorphism, or a perfé;t fit between the struct-
ures of each level. This means that each level is an exact represent-
ation'gf the preceeding {evel. But such an attainment is impossible,
henCe,'model iSOmotphism is always a matter of dééree.4 A m;jor limit-
ation of any model building project, iﬁcfﬁdigg the .one for this study,
is the lack of fit between levels. The best a iesearchet can do is
to prodﬁce.the best fit possible given the constraints in the resgarch
design. r |
| " The. second problem in the model buildingvarea concerns the
ahsence.éf experiment#tipn witﬁin the‘ﬁqnexpefimental model. Sfhce
the purpose of the study was to integrate two theories of reading ‘
comprehetsion into a more comprehensive model of rééding, the fo;mulated

‘model itself was not used for experimental purposes. For example,

it would be useful to examine whether or not the reading process, as

.
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delineated in the model, is.the same for boys as for girls. Like-
wise, it would be usefui fo see whether of not the model parameters are
affected by such different learning environments as open versus
traditional classrooms. However, the Size ofithg sample and the
absence of learning environment data precluded this kind of experim-
entation.

The third problem in this area arose from the fact that
dynamic features and reciprocal causation factors were absent. There
is little doubt that the reading process is dynamic in nature and
that it is characterized by a system of reciprocal or feedback effects.
It is not‘prudent, however, to consider these more complex models
before having investigated the‘proper;ies of‘basic’and less complex )
models. In any case, the estimation‘of dynamic models with reciprocal
features is well beyond the scope of most investigators.woriing on
their own. It is more of a problem for small groups of interdisciplin-
_ary modellbuilders.

The second area of lipitations, measurement of variables,
has two aspects. The first conderns how well the reader's verbal
recall of the readlng passage mﬂrrored what he understood as he read.
Two problems were foreseen. Some children may have understood at
the tipe of reading, more than they were able to recall and transmit
to the investigator immediately;following the reading of the passagé.\
.Problems of fhis kind may be due to reticence and inhibition in
a research situation, espécial y where the subjects have had little
prior contact wifh the ‘investigator.

On the other hand, it was also anticipated that some ;hildren

may have, in fact, given more information during the recall situation



than they understood at the time of reading; It is believed by some )
réading experts that children may perceivefrelafionships intended
in the print as they are retelling the §to;& fathe; than.when they.
are reading the story. The idea is that as the reader begins to
i ’;eave'the story tbgether for the 1istener/investigator; "clicks of
‘comprehﬂhsion" may occur and be verbalized that were absent during
the actdal reading. Bven if this is the ifée it should still count
as comprehension of the passage since, had the reader not retold
but thought about the story immediately‘after reading it, it is likely
that the '"click'" would have occurred reéardless of the :etelling.

The second aspect of the measurement limitations has to do
with the psychometric properties of the variables and the scales
used to measure the retelling of thg stoﬁy. In ﬁany respects the model
formulated was based on a good deal of prior knowledge and was, -
lthefefore, considered to be a ﬁigh information model. Yet, fe@
attempts to construct variables and scales for the analysis of the
vrqpalls of the stories have been succeééful.i Thus, tbé ésychométric
properties of tﬁeée variables were largely unknowﬁ and the way in which
~the variables were constructéd for‘the‘%urposes of testing this
segmeﬁt'of the model were fo;'mulated for the first time, Sii‘ly, |
some of the hypotheses and assumptions underlying the study were"
formulatbd for the first time, though fhey would seem to follow logically
from.the wfifings of the thédreficians'in thisffiéld.

- The data gathering limitation had four aspects. First, the

/

sample w#s not randomly selected. This suggests that the fifidings can-

not be generalized to a wider population. Second, after two schools
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51
had been selected all students within the selected g;adé,level wére-given
a prefest to delimit the range of reading ability within the' sample. Only'
those students scofing seventy percent or abovg'Bn the pretest were in-
c]ﬁded in»thensample...The;Fase base, thén, was biased in that only "goéd"
readers or readers reading’élose to'or above their grade level were in-
cluded. Third, each subj;ct read only one pas;age. This procedure may
have beqn a limitation because the scores obtained for each chiid, on
therasis of a:single triéi, may not have Leen a true reflection of
reﬁﬁing ability. Fourth, the sample size was relatively small, Althbugh
,.un;%ety-four students constituted the case base,'if'the numBer of possible:\

independent variables within the model were used it would have'ﬁ}ohibitéd
a stable analysis. Consequently, va;iables in the form of factors or

scales were constructed as a data reductio technique to assist in deal- -

| ing with this problem.



'CHAPTER IT y
THEORETICAL BACKGROUND TO THE STUDY

As pointed out in Chapter I, readers use various strategies in
order to abstract information and construct meaning during reading. The
purpose of this chapter is, first, to present the theoretical under-

pinnings of the cue selection strategies and the discourse processing

~

strategles used by readers as they comprehend Once the relevant‘theor-

etical background pertaining to each set of‘strateg1es is d1scussed the

N

similarities and differences between the theories are highlighted

]

F1na11y, a method of evaluating whether or not these dlfferences/

o

similarities render the theorles “ompeting or complementary is suggested
- ‘ - .- .

Cue Selection Strategies and Reading Compréhension

-

Comprehension in reading involves using a set of procedures
that allows the'reader t0'se1ect.from his personal experience-and know- -
ledge about the world, those concepts or ideas that are relevant to the
text at hand That is, comprehend1ng "enta1ls an interaction between -
an 1ncom1ng 11ngu1st1c message and the comprehender s world knowledge"
a process referred to by RoYer and Cunnlngham (1978 p 3) as the "m1n1ma1
pr1nc1p1e" of reading eomprehension The "minimal pr1nc1p1e" can take
a weak or a strong form. The weak aspect refers to the fact that the
reader’'s prlor knowledge plays a part in: the perceptual processes of
’readlng which include 1dent1£Y1ng characterlst1c features in letters,

letter—sound relat10nsh1ps, spelling patterns, as well as words and -

word meanings. For the most part then, the weak aspect of the princ1ple

K4
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refers to relating visual perceptions to word meanings. The strong form
of the "minimal principle" maintains that such letter and word identifi- ]
cation processes ''merely set the stage' for comprehehéion and beyond

that there is another sort of interaction between 11ngu1st1c 1nput and
prior knowledge wh1ch operates on un1ts larger than words and which is
responsible for the "click of comprehen51on".

During the 1960's and 1970's a growing number of reading
theorists paid particuiar ettentiog to the use thatva reader must make .
of prior knowledge which is relevant to the materiai to be read |
(Goodman, 1969! 1970;Hochberg, 1970; Kolers, 1970; and Smith, 1971,
1973, 1975). This utilization of pridr knoeledge has frequently been
#¥referred to as "hypothesis testing'" or '"predicting" and is now believed
to constitute a key ingredient to successful comprehensien. As such,
it is claimed by Goodman (1976) that the ability to predict involves
using all types of information available to the reader as he attempts
to‘extract meaning from printed materials. This ihformation includes
- the graphic and associated phonic, the gﬁhtactic and the semantic cues
' inherent in the reading materials and the interaction of these cues
with the reader's iahguage_and—backgreeﬂd—knew1edge. These sources
of infbrmation ellow the reader to react to printed words in'numerous
ways - evaluatlng, checklng valldity, draw1ng conc1u31ons ‘and elahor-
| ating on what is: 1mp11ed by the author in order to arrive at 1ntended
1nferen¢es Thus, read1ngecomprehen51on cannot be thought of as one
process; rather, it is a collectlon of . 1hteract1ve processes,

f' ’ Ant1c1pat10n appears to be a bas1c 1ngred1ent of all comp;e-

hension. Each act1v1ty that we perfbrn is dependerit upon our expecta-

o tiens ‘about that act1v1ty. Such expectat1ons are a result of our

LN
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understandlng of the world, or of our concepts of the world; that is, /
we are in a constant state of ant1c1pat10n about how each activity w111
"turn out" based.uppn our past experience and upon our ability to gener—
" alizp from past,expérience to the new situation. In order to make sense
of our‘activities, we must be able to assimilate the incoming information
into what we alrea&y know; that is, to be able to fit it into our
already existing mental framework so that it is-eengruent with our
_anticipated outcome of the activity. If, by chance, the outcome does
‘not coincide w1th our expectatlons an 1mbalance occurs between our
existing knowledge and the incoming information. We must then adjust

or accommodate our known infornation to incorporate the new information
or, if such accommodation is impossible (hecause-bf what we know), we
must discard the new information as being‘faISe or inaccurate; hence, '
.unaceeptahle or_partially_unacceptahle. At that point it is often’ |
necessary to alter one's expectatidns.for the activity and to repeat
the actiVity SO thet'h new, more acceptable interpretation or:judgment
) about the results of the act1v1ty can be made.

_ The 1mportance of anticipation durlng the comprehen51on of
language has been . descr1bed by Clark and Hav1land (1977) as the "contract"
' s1tuat;on that exists between a,recelyer and a sender of e1ther a-verbal .
or a ﬁritten meé%age. They maintain%that everyxlinguistic assertion -
ean-be'broken‘into two parts; namél&, given informetion already known
to the receﬂﬂbr, and new information which the sender is attempting
to convey but wh;ch is not known to the receiver. The idea is that
there-is-an understodd "contract" betwaen receiver(and_sender which
states that sentences will contain this given-new infornation.. Thus,

when a person is the‘recipient of an aS¥sertion, he divides the sentence

-
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into its eonstituent elements, searches memory for the given or familiar
. part of the messsge and then fncorporates the new information into it.

| The roie of prior knowledge in this ''given-new con;ract" sit-
uation is obviously crifical. If the given—informetion is not within
the comprehender's cognitive framework, it will be &ifficult to general—
ize from any past experience to the new situatibn; hence, the receiver
is unable to anticipate or make a prediction about what he may reasonably
‘expect to encounter as new information. If the receiver has no idea
of what to expect from the neﬁ information (because he does not have
the relevant old}information)'understanding and representation in
memory of this'new informafion is "extremely difficult, if not impossible.

Because reading is a linguistic activ;ty and because we
hyﬁothesize about or anticipate the dutcomes of every activity we
engage in, every reader mist necessarily make use of questions, or ex-
pectations, about the material being read if he is to.understand the
naterials. In the reading literature such.a theory regarding the use
of hypothesis testing is usually referre& to as an "analysis-by-
synthesis" model (Nelsser 1967) or a "psyélbllngulstlc gue551ng game"'
- model (Goodhan, 1976). )
The analysis-by-synthesis theory was originally proposed by
Halle and Stevens (1964, 1967) as an‘explénation of the way in which -
speech is*understood. ‘Since reading, like listening, is a receptive
- activity, theutheory has been applied to-reading‘in an attempt to
understand what it 1s that readers do that. allows thenm to comprehend
pr1nt (see Bulcock & Beebe, 1981). |
Basically, the ana1y51s-by-synthes1s model of reading says

that "one makes a hypoth331s about the or1g1na1 message, applies

o
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'5
rules to determine what the input would be like if the hypothesis were

true, and checks to see whether the input is really like that" (Ne1sser 1967,
p. 194). That is, a listener or reader utilizes his world view and his
lingu1st1c knowledge as well as his knowledge of the task at hand to

analyze the situation in which he finds himself. As he begins to

analyze the print and associated soUnds, in accordance with what he

expects to find, he selects the cues to attend to or to focus upon.

v

Once the appropriate cues are selected, he tries to associate meaning
with them by compariné the incoming information to what he already
| knows, generalizing the results to the new input situation and synthe-
sizing»or bringing together tne results, As he synthesizes the new
ideas he aseimilates them into his cognitive structures and is then';'
able to make another prediction of what will likely follow based upon
the s}nthesizing and the aasimilation of the old and the new information.
If the reading or listening activity places a person in a situation .
where his conce?tual background is not adequatejfor the demands that
the'soeech or print_make, he will be unable to pose‘adequatelquestions
" or determine appropriace,expectations and, hence, will be unable to
compfehend | |

The "psycholinguistic gue551ng game" theory may, perhaps, be -
thought of as an application of and exten51on to the ana1y51s~by-synthe-
sis theory with special regard to reading Prior to encountering text,
the reader has certain. syntactic and semantic expectations about the
information contained therein. As he begxns reading he'selects graphlc
cues in accordance with these expectations and uses this information
to formulate a prediction about the 1n£ent of the message. ‘If, when

‘the reader tries_to.assoc1ate the linguistic and semantic cues in the

o
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print with his own linguistic and world knowledge structure, the
éompari#on is favorablé, he is .able to synthesize the information and
chéck it out with subsequent information in the.text. If further text
information confirms his synthesis, he can formulate another prediction
about what is likely to océur next.  If the pred1ct10n is not consistant
with his world view and/or 11ngulst1c knowledge as well as the forth-

coming text, the reader recognizes that he has misread at least some

of the information and must, therefore, reread or reinspect the graphic

display in order .to alter his choice of cues, this time based on a
different'expectation of what he will find.

Gibson and Levin (1975) point out that Goodman's theory raises
many questions about when, or at whaf level of'language, prédictions
aré made and checked.\ "Is the reader guessing_Succeéding.letterglw
words, phrases, sentences, or the gepéral plot or meaning of "the text?"
(p. 451). Further, at which level is the confirmation or rejection of
the hypothesis made? How does the reader know-where to direct compre-
hension?

Goodman, of course, claims that the reader is utilizing all
levels of units 31mu1taneously and is str1V1ng to select only as much
1nfbrmat1on from each un1t as is necessary for him to be able to anti-
clpate or predact what is wr1tten. If-the prediction does not sound
11ke language or if it lacks meaning, the reader must disregard his
1n1t1a1 expectatlon and Tregress or go back for more 1nformat10n,
especlally at the 1ettarvor word level It seems, then, that readers
try to do a balancing act as they select cues from all levels of pr1nt
and from various aspects’ of»przor knowledge in order to make their

predictions. Likewise, when they check out the prediction they seep
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to he relying on all levels of units but perhaps more heavily on their
ownh linguistic and world knowledge as they strive to clarify the
prediction of what the text contains by comparing it to their existing

cognitive framework,

P

Hochberg (1970) suppoff%ythe analysis-by-synthesis theory
of reading and suggests that:

The experienced reader must treat each important cue, each
distinctive visual feature of a word or phrase, as confirma-
tion or disconfirmation of some class of expectations and must
respond with a set of expectations concerning what should
follow the particular material he is reading. (pp. 78-79)

He claims that a reader is able to direct his eyes to the next important
set of printed cues becguse he is able to gick up with his ﬁeripherai
&ision,cues théthé can.gombine with his prior confirmations and his
linguistic and world\knowiedge yhich will tell him where the most im-
porfant information in the forthcoming text lies.

Goodman (1975) supports Hochberg's iew of the importanée of

.
-

peripheral vision ig‘a later paper when he states:

The reader is constantly predicting what he will encounter
and hypothesizing what syntactic patte he is dealing with
as he reads. He must do this in order tod be able to make
use of new perceptual information and to get, to meaning. If
something, however fussy, in the peripheral(flield fits the
prediction and the hypothetical syntactic pattern, the reader
may use it. Perception, hypothesis, and prediction are
operating together. The apparently more accurate reading

of the more proficient reader may in fact be due to more
successful prediction and hypothesizing rather than more
careful use of visual information. (p. 217)

Although none of the analysis-byfsynthesié or psYcholinguistic
theorists clearly state that the prediétion process is an iterative one,
it seems to follow from the theory tgﬁt the reader is constantly fee&iné
back the informatién received from decoding the print to see whether

it confirms his anticipatory hunches or hypofheSes. If the feedback

7
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is positive the next unit of print is ready for decoding. If the feed-

~

baok is negative -- in effect the message dogs not "click" -- the reader
» : :

will have to go back to reread the prgceding unit or units of print‘in
order to obtain additional or alternate information. If, as a conhse-
quence of rereading, the feedback is still negﬁtive the reader may have
to read shead even further to see whether the upcoming context of the
bassagc frovi&es the\additional clues necessary for positive feedback!

Reading becomes more selective when skill in preQiEiion, or the
reader's iterative_capagity becomes more highly developed. This develop-
meﬂtal aspéct of pregicting seems to be assoqiatqd wiéh the amount.of
"experience the reader has had. A study conducted by Beebe- (1976)
indicates that the more experienced a reader bécoh&é'thé more success-
ful he is at making good predictiong.

...the percentage of total miscues was h1gher for grade two
subjects than grade four subjects, with, the greatest differences
occuring in substitutions, repetitions for the purposes of
correctlng, and unsuccessful attempts to correct. This result
is not surprising, since grade two subjects have not had as

much time as grade four subjects to develop the. same degree

of soph1st1cat10n in their read1ng strateg1es. ... A begin-
ning reader who is not efficient in elimlnat1ng alternative
guesses makes more guesses, checks his tuesses more _often,

and then regresses to correct Or gain mpre graphic infornat1on
before proceeding than does a more matutre reader who has been
through the initial process and has thereby developed relatively
sophisticated tactics or skills for makinggmore accurate

> predictions. (p. 56)

James (1979), in a doctoral dissertatiqni was also able to
demonstrate thg developmentdl pattern of predictive processing.

How then does one observe this iterativ‘ proceés that would

\

seem to characterize prof1c1ent readers? In othet words, how hawe

o

researchers in thls area been able to pick out tﬂc strateg1es that .

readers are using in order to predict and then ‘r1fy their predictions
pr VF

.

L
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. ‘
as they strive toward understanding the author's intended message? The

introductory section in Chapter I indicated that through the qualitative
analysis of oral.reading errors, investigators are now able to gain in-
sights into such intricate processes. Goodman;(1969), who is the founder
of qualitative error aﬁ;lysis, believes tha} the term "errof” is mis-
leading because many so-called errors actually represent accu}atgly ihe
meaning of the text. He prefers "miscued, which implies a different
thougﬁ not necessarily incorrect regﬁonse.‘ Underlying this change in

the way errors are perceived and, hence, the subtle shift_ih terminology
fknm "incorrect response' to '"miscue', is the aésumption that both
accurate and alteiﬁate responses are manifgsta.ions of the same cues

and mental précesses. ‘Miscues, or the unexpected oral responses to
textual stiﬁdli, provide an accessible source of‘data‘upon which analyse§

can be conducted. H
¥ n .
Miscue analysis is based on the belief that the quality of the

. ’ - <
miscue is more important than the quantity of miscues. All miscues are
. * N )

not “equal' because some retain grammatical and semantic correctness

and, therefore, detract little from comprehension while others distort.

yeaningéonsiderably.‘The Readingﬁiiscue Inventory (thé'instrumeht
normally used to énalyze -iscues)lprovides'thé investigatoz with a
series oquueStions that gnhbles one to déterﬂine,the quality and type
of each'hi§cue. ‘These questions focus pﬁodominantly on four things:

(1) how closely»tﬁe miscue looks like and sounds like the text word;

(2) whefhgr'o; not the miscue is grann;tically correct; (3) how much
meaning of the text is lost because of fhe miscue; and (4) whether or - *

not the rcadgt-corrects‘the miscue when it does not Sound right and/or

make sense within the passage.
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The focus of the questions is on the acceptability of the miscues

to the text meaning and, as a result, allows the investiéator to analyze
how effectively the reader uses language cues and experiential informa-
 tion in relation to his use of letter-sound associations. Hence, each

reader's reading stWategies are indicated by his strengths and weaknesses

in each of the three areas; grapho-phonics, syntactics and semantics.

Discourse Pfocessing Strategies and Reading Comprehension

in a reading situation, the‘Information conveyed in a
text is often a highly organized and interrelated set of statements
' consisging of compiex networks of concepts and their relationships,
As such, this semantic strﬁctﬁre, or ;nterrelationship of concepts
of the text, represgnt§ the writer's uﬂdérlying conceptual framework
of the tbpic.ébout which he is writing.. It is up to the read;r
té integraté this semantic structure into his existing knowledge ‘“'
base in order to understand the intent of the passage.

If readers intuiti;ely attempt to intégraté the structures
of text dlscourse 1nto their own knowledge framework‘ one might™ 5‘;
'how‘; reader's ex1st1ng knowledge is organlzed so that it is possible
to accomplish this task. Frame theory (Minsky, -1975) has been put®
"forward as*a tentative eiplanation. The notion is that ome's
;ﬁnowledge is organized into high-level structural units called
"frames' uluch can be adapted to f1t new experiences by chang? ‘,
the details of tﬂeaframe. Thrs view is rather like Piaget's idea
of acconnodatioq, Each frame consists of a network for representing

situations sudk as visual concepts, experienced eVents, or the

semantic content of linguistic messages. Frames contain slots,
- Schant U a _



some of which are relatively fixed on the basis of the incoming
informatién thdat rounds out or adds to the conceptual framework
already in existence. Frames may be linked together to form systems
which represent actionlsequences, cause-effect relationships and
addifions to or extensions of'knowledge §tructures acquired through
verbal or written discourse (Minsky, 1975).

/ .

It seéms then that the notion of organization is ceQFral

/to a reader's cognitive structure; one could say that a cognitivé

structure is an organized set of concepts and procedures which |

allows interpretation of the world. That iS, repeated experiences

of similar events and situations generate mental §tructufes which

represent them, The mind‘fends to create order and structurerut

of incoming information. It seeks'ogt regularities and expecfsAtQ

‘find them again in the future. These repeated experiences, through

theif internal representation into schemas, or schemata, (Kintsch,

1974; Mandler, 1979) lead to the phen enaiof familiarity. A

schema is described by Méndlerv(1979 as "a cognitive structure --

an organized body of knowledge“,which is "formed on the basis of

past eiperience with objects, scenes, or events and consists of a set

of (usually unconsciéﬁs)"expectations aboufrwhat things will look ‘

like ahd/or fhe order in which they will occur . ." .
One can have a schema for anything with which one is familiar;

fiom-the‘detailed_appearance of a physical object, to the rules for

playing a game, to the notion that many stories have a common structure.

W

a

The sequence of events €hat one intuitively understands as making ~ = ™ *:
up a story are referred to asone's story schema. Kintsch (1977)

-and Kintsch and van Dijk (1978) have provided a broad description



of what constitutes the organization of a story or the story structure,
while Mandler and Johnson (i977), Stein and Glenn (1979), and Thorn-
dyke (1977) have given researchers a more detailed analysi§ of stories
in the form of story rules. Such rules state épecifically how stories
are mapped or laid out and are‘called story grammars.

A story schema.may generally be descriﬁed as a temporally
organized set of relationships which represent c;;mon sequences of events,
An individual's knowledge of what constitutes a story abpears to

develop gradually as a result of generalizations based on repeated

experiences. Thus, one becomes familiar with the format of stories

-
~

through hearing many tales in many sifuations. A reader's understanding
of story structure then, may be thought of as an hierarchically
arranged set of expectations abouttﬁbpt will occur in a given situation;
that iS, a story si;uation. it seems from the re;earch conducted
to date by»tﬁe abov;.;uthors, that readers intuitively use their set
of expectétions about the types of-eleqents ﬁhat will be found in
a story as well as the felationships between the elemenpé‘to assist
them in synthesizing the incoming informétion.. Such strong expect-
. ations produce what is reférred to a§'"top-doyn", or coﬁcéptually-
driven processing. ~ e ) -
) | B C#

The synthesizing of incoming information is also based, .
in part, on the limitations of working‘memory. Only a few items
can be held in the mind at one time so, as new-items come along,
previously presented items must be recorded and organized into
larger units or concepts if they afe to be retained; that is;

they must be grouped and related to yhét one knows\gs a setting{

an event or an outcome. Evidence gathered by Fodor,'Bever.aaf
J i
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Garrett (1974) 111ustrated that words are maintained in working
memory in relatively unchanged form until they can be grouped into

a clause. At that poipt, their representation becomes more abstract
and precise words are less likely to be retrieved. Since stories
ere a series of sentences, the necessity for recpding into concepts
increases accordingly. Thus, categorizing into larger, higher-

T units becomes imperative since the sheer quant1ty of words
prohibits retrospective rehearsal of lower-level word units for later
recall. Presumably, the longer and the more complicated the story,
the greater the neceesity to recode into higher and higher levels of
concepts associated with the undeflying structure of the s;ory.‘

To the extent that stories tend to have a rather set structure,
there are considerable limitations on the format that stories may
take. Reade:s can utilize a relatively small set é? story"structufes
‘ to direct pomprehension and refrievgl in a '"top-down'", or schema
'based‘fashion in which incoming information.is interpreted in: terms

of already activated story structures. Johnson and Mandler (1979)
':elaim that '"'a story may'be‘quite‘new in its ébhtent,_yet'the set of‘
expections about a story structure allews-the listener (reader) to
assign the incomihg senfences‘te higher-level categories, which are
. themselVes4organized into still higher-level structuresA(p.‘IS)."
‘In contrast, whep new information cannot be predicted on
3 the basis of one's existing knowledge of etory structures, readers
must.eng;ge in a "bOtton-up“, text based e:'data-driven prqeessing
in which an inductive understanding of the overall structure and

meaning of the text is only gradually built up. During "bottom-up” |
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processing, a reader must hold a larger quantity of incoming infor-
mation»in working memory until he can figure out how to chunk it
in?o laréer units which can then be related to existing schemata.
This type of précessing‘mdy be used more readily at a sentence level
than at a story level. It would seem that within a single sentence
there are more possibilitigs for a variety of grammatical structures
and, therefore, the likelihood that a particulér sentence structure
will provide an accurate fit to iqcomihg information is less than the
likelihOOd that a particular story structure will provide the guide-
line for what can be expected to follow. In addition, the shorter
, T ) e _
length of sentences makes "bot:om-up" processing more realistic
in terms of the load placed oﬁ working memory.
This is nof fo say, however, that readers do not‘use'"topeA Y
doyn” processing for sentences. Obviously, they use their'syntactic
- and semanfic_knowledge of language to guide sentence processing.
However, this method of arriving.ae'ﬁeaning by applying schemas or
ffames in a "top-down" fashion is likely to be ﬁore important in
story processing, simply because of the increased amount,oflinfbrmation
1oad inherent within the continuous discourse of a_story.
| Schema concerning an'event,within a story,ior a sequence of
‘events can be very bleafly defined, and as such, is referred to as
‘a "script" by Shank anavaeISbn7(1977); Their ex;qp1efof.aAscript ’
is Fﬁe typiéal sequence of events that one:expects to occur when
,:going.to.a restaurant for avmeai. Obviously, the.acceptable and
expected range of sequence is rather narrow éhd'highly perictaﬁie.

Shank and Abelson‘use the term "plah" to describe a more general

‘event schema._‘Plans consist of very broad sets of expectations

-
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based on one's knowledge'of‘the motivations and goals people have
“as they engage in various sequences of activities such as going on
a holiday. Plans, then, are more tentative thanscripts and depend
“on more "bottom-up' hypothesis formation, rather than ''top-down"
conceptualization. That is, scriots conttol our expectations of
the'sequence of events rather precisely, whereas plans constitute
more of a general, continual hypothesis‘testing situation based on
incoming,data. Plans assist in organizing the ineoming data but
are eesily modiffed iﬁ the light of information received later in
a story. | . '. | .
The more the feader's comprehension is directed by "top- -
;dbwn" orocessing, the more it takes on ah inferential aspect. Since
it is impossible to attend to all .of the details wzth1n a story,
" many are supplisd by.the reader's cognitive schema assoc1ated‘w1tﬁ
the qctoal-eﬁisode, rather than'by the visual perception of all wotds.
This inferential aspect of perception has.beeo called "default" |
processing (Mandler, 1979) and it-is simply the 1nstant1ation, or \
,f1111ng in with the most- acceptable details,
Clearly, when reading, both types of proce551ng w111‘occur
' simultaneously. It would seem thet when a_reader encounters a story
with a definite script fbrmet which he is able to identiff from the ’
title ‘and/or the opening sentence, ""top- down" processing will
domlnate‘the reading s1tuation. However, if the-story structu:e, -

~

is less clearly defined at the onset of the reading, the reader will

-

have to rely, initially,.pore heavily_on’"bottom—up" processing.

As he employs the use of his knowledge of'a_stofy,plan,_he determines~
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approximately whére the story is going and, once into the stream
of the story,vit is likely that a script for episodes or connected
’ébisodes wiil émerge. The reader will theﬂ‘ﬁe able to‘utilize
more "top-down“ processing and consequently ‘engage in more instan-
tiation.
. ' A
On the one hand we have a theory that says that the reader
is controlled by his stored knowledge and on the other, a theory that
says- the readef responds to the text and thg situation. What seems |
likely is that readers #ltet their approach to processing discourse
to meet the demands of the particular reading situation as well
as varying demands within the‘reading situation. The question still
remains, however, és to what extent discourse comprehension is text-
bated'and to what extent it is.schema-based.
A'recentlx developed procedure for attempting to assess
the extent of text-based and schema-based processing is recall
.anélysis._ TdAutili;e this technique subjects are asked to read a
p;séage, wﬁqse semantic structﬁre has been identified, and then
have them recall the content of whqt.they have read.’ In;several _ *
~ such studies, it has been found that.regderS'typicqllf recall only
_ part of thé méssagé‘conveyéa_in the ﬁéssage (Crothers, 1972;. Fred-
erikséﬁt.1975a,-1975b'- Meyer, 1974). Furtﬂerhbré, the'inférmation_'
'they do recall is not a randon selectlon of 1nd1v1dual b1ts of

the content; rather it con51sts of an organ1zed and highly structured

<

"serlesvof'nnfbrmatxonal 1tems from the text, That is, items are not
'.recalled 1ndependent1y, but in clusters that are. mutually dependent

. and that cor;espond to units of semantic information such as concepts,
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states, or évents,
:Apparently, then, the ability to understand a text inuolves

- the ability to analyze that text into interrelated semantic units -

which_can thenhbe_assimilated into one's already existing knowledge.

structure and, thereby, stored for later retrieval. Such semantic

precessing of units occurs at different leuels; gé@e units as

small as_Single concepts, states or events and others as large as
"substantial portions of a text's content which might include an -
;‘entire episode within a story. Frederiksen (1977) summarizes this

idea when he says that “a discourse is processed as a mult11eve1

. =,

structure contalnlng un1ts as small as 1ndiv1dua1 concepts and relat-

ions connecting concepts (mlcro-structures)band as large as macro-

structures consisting of networks of connected propositions (p; 58)."

The 1dent1f1cat10n of these proce551ng units is central to the study

of the processes 1nvolved in language comprehen51on and productlon

- 3' Researchers involved in reca11 ana1y51s have, forlthe most

pa”;§;used three analytic procedures for assess1ng how much the reader

relles on the text and how well he uses’ h1s schematlc knowledge,to
assist hlm in ass1m11ating the semant1c structure of the text.
The first analytic procedure is represented by the work of Klntsch
(1974) who used as the basis 'of hls analys1s the propos1t10n unit.
A propontion'can be defxned a5‘a.predicate (a verb) andfall its
arguments (noun, adverb and sonet1mes adject1ves) As early as
1970 propos1t1ons were.being used as the basic un1t of analysis in
| computer programs desxgned to srmulate human 1nte111gence. ~By”

1975, the’ propos1tion had establlshed a firm foothold among cogn1t1ve

psychologlsts.workxng in the area“of,text recall,(seebxlntsch! 1974,

LR

/
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Frederiksen, 1975b; and Thorndyke, 1977).

| It seems that the proposition, which is a semantic unit,

had replaced the.sentence, which is a syntactic enit as the basic unit
_for analyzing discourse. The idea was that semantic relations, not
syntactic relations, were the key to comprehension. The work of
Kintsch and van Dijk (1978) illustrates the construction of elaborate
networks of semantic relations found within a text. After analyiing _
the text in such a ﬁenner, the teader's recall of the text is analy:zed
in the same way. Comparisons between the two networks are then

made and each recall proposition is categorized as being one of:

() a reoroduction'of a microstructure within the text; ‘(2) a
reconstfuction of a macrostructure of the text; (3) a metastateﬁent
such as "*he»story is,aboutﬁ; ot (4) an erroneous or onclassifiable

statement. Kintsh and van Dyjk postulated that the more the reader

reproduced microstructures from the text, the more his comprehension

" would be text—based- similarlly, the more he~produced.macrostructﬁres
of the text the more his compriehension would be schema-based

The ﬁxoblem with uszng Kintsch's pr0p051t10n as the unit
of gnslysis is that the unit represents a ﬁ%ry small amount of >
. -semantic infbrmation. While- 1t is true that the mlcrostructufes '
are related together to form macrostructures the fact remains that
jthe procedure is ‘based on ‘the assumption that the reader attends to
each.propos1tlon as he reads and, therefore, attends to a11 1nform—
ation,
| In direct opposzt1on to the use of mlcrostructures as
) units- of analysis, story grammar advocates such as Meyer (1975),

’ Mandler and Johnson (1977) and Stein (197§) have attempted to oseft'

49
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macrostructures instead. The procedure for this type of analysis
begins with analyzing the text into constituent parts of a story
grammar{ that is, into a series of episodes which have a beginning,
a developmental'element'anq an ending. Once these hierarchical
elements are set out (usually in the form of some kind of tree
diagram), the reader's recall of the text is anaixzed by imposiﬁg

" the structure of the story elements onto it to see how maty of the’

reader's recalled propositions fit into each section of the storxy

clausal uﬂt's'as~the basi’s of the recall analysis. In a sense,

& ' - i
- tec s X : &«

the use of these ‘larger units is a reaction to-both the micro-

level of the prop051t10na1 unit where the integratlon of concepts/
ideas is overlooked because of the minuteness of the un1t and
to theﬂmaero-level of the story grammar where tHe units are so
large thst rwo or three integrated concepts seem to be simply
jbined together. The clausal unit is believed to bé a viable wa&
of capturing the best df both worlds. _ L - i

| As in propos1t10na1 analysis thc researcher beglns by _
d1v1d1ng the text into basic un1ts, th1§ time clauses.' The readers'_,
recalls -are then divided 1nto clausal un1ts and & comparlson betveen
the two is made by allocating the recall units into one of four_or
five categories. The eategories Vary sorewhat’from resEarcﬁer to

Vo

researcher but basically consist of: (1) verbatim recall of a umit



from the text; (2) integrated informAtion that has been summarized,
synthesized or infeired as a result of relating incoming information

to the schematic framéwork already in existence in the regder';
'Eognitive structures; (3) erronéous or confused information; .and

(4) vague, general information or a story telling convention such

as, "Then what happened was . . ." The major premise here is-that

the w&y the readef‘relates together the units of information abstracted
from the text's semantic structure and his prior knowiédge will be

a reflectioh of ‘the complexity 6f the reader's knowlédge framework.

L 2

- Process versus Product in Observing
Discourse Processing Strategies

-Thé processing involved in compreh;nding continuous discourse .
appears to necessitate the organization of semantic knowledge iﬁto
»ﬁnits. It would seem that there are two stages or leveis of -processing
inﬁélvéd when discourse is 6:ganized into thgse semanticrunits.
Frederiksen (1957) identifies the first le;el as the. interpretive
level in which p¥0positiona1‘units of information are seiecteﬂ from
the text, Theuséc0nd level, the iné;ren;ial level, involves ;hé
. generation“o% new propositional knowledge from the interaction of | /
the Selected text infbrmatioﬁ and the reader's.stored Knowlédge of
the world. That is, iqferential'proceSSéSIOpé}até on thé informational

unifs églectéd from the current textual inpui by’ combining them

s

with the frames, concepts, or events of already existing knowledge

to arrive at newly constructed infbrmation.

‘If,fas pointéd out earlier, semantic knowledge is organized

51
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into schematic units at differing levels, then the process of retriev-

. ing informatibn'from this semantic framework and linguistically
;xpressing the retrieved units ought to reflect, in some fundamental
way, the organization of knowledge into it; semantic units. Asf

. Carpenter and Just (1977) point out "the surface structure of slntences
reflects discourse organization ﬁrinciples (p. 93)." Put anothdr
Qay, a verbal discouise is derived from a set of informational units
tbgether with a sequencing organization which allows the speakeﬁ to
convey his intentions or his perspective. So, too, when a readér
is asked to read and then recall a story, his verbal account of

what he has read ought to reflect .the informationel units he has

selected to incorporate into his existing conceptual framework,

-as well as how he has organized the units as he integrates them do
: that he is able to retr1eve/reca11 the complex network inherent i

Q%he text.

. This argument, however, is somewhat problematic. The P
abstiactive and congfructive'strgtegies that readérs use during read'ﬁg
are internal and unobservable SEOCesses The information conveyed
in the retelling or recallxng of\\he story is the preduct of the
processing .during reading, as well as any additional construction
of informétion at the time of recalling. The product is always
"gfter the fact"j: Thgre is no guaraﬂtee,.of-course, that the twb, '\
processes and‘pxbduct, are syhonymoué; Since it is impossible to |
directly observe the proces§ing of iﬁE5rmation during reading one
caﬁ only rely en the product, or end result of the reading, in }

u

order to infer what strategies have begnbused during the reading and //

’

reteiling. . N : /
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The same argument could be made in the case of the writer )

and the text that he produces. Readers can never di#éctly observe
the thouéht processes that are going on in '\e writer's mind as he
fhinks about what he wishes éé‘say. The only method tﬁe writer has
of conveying his intentionsior concepts is through whgt he puisvinto
print; that is, the product-of:his‘thought processes. Similarly,
there is no guarantee that what appears in the text is a mirror image
of his conceptual framéwork at the time of writing. The best one
can do when reading a passage is to fhfer'from the product what

it is that the writer wished to impart. The product in this case

is the proxy for the process.

A Comparison of Cue Selection Strategies and

Discourse. Processing Strategies

As pointed out in Chapter I, the methoqglogies for assessing

)

_cueing strategies and discourse processing strategies have both

similarities and differences as do the theories underlying.them.
‘ . v
Therefore, before attenpting to enpirically assess the inportance

of these sin11arit1es/d1fferences, an overview of the d1screpanc1es

and correspondung aspects is in order.
Similarities of the Two Theories

5 Both theories recognize the key role that prior knowledge
plays-in omabiihx a ;Qade; to -gkq sense of the:pfint before him.
Psychblinguiific theory Q}tetéfs to capture a ﬁiﬂderﬁs use of back-
groumd 1nforlation by estlnntxng a reader’'s syntact1c‘and semantic
cueing strategy facility fhﬁ.:i,ionale for thls procedume is that

&3
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a reader encounters print with an iq&uitive understanding of how
language works as well as a repertoire of first hand and vicarious:
experiences that allows him to interact with print such that he can
“relate the inconing'iuiermation to his language patterns so that it
sounds sensible;«qnd'tg:his experiential background sucn{that it is -
meaningful. Further, miscue analysis procedures allow the.'bbserver
of reading Behavior to "Viea" these strategies "'.a't work", -

Discourse s¥rategy proponents present background knowledge
as sets of interrelated schela.that ailo; readers to interpret
incoming infdrmation by "slotting" or "instantiating" the new infor-
mation intoléaese already existing frameworks. Further, the reader's
schema of: yhgx constitutes a story. plays a key role in allowing'a
reader to forecast or ant1c1pate the "line" that a story w111 follow.

The way in which readers organize relate together and slot this' ’

n;’i""‘ o

new 1nfornation allows the researchﬁ; to estimate the reader's i

”

capac1ty to ut111ze his existing cognitive frames ;;:order to 1nterﬁret

.printed mater1a1 The analysis of a reader's recall of what he has
» i

read, followed by a comparisen with the original text, permits ‘fesearch-

ers to tentattvely view some of these higher order organititional

Pk
skills utilized during the 1nte;pretat10n of text.

vy

Stemning from this similarity in the attention given ‘to

i

gackgrodnd knowledge in the two theories is the gssociated similarity

srof anticipation during reading Prediction jy}he psycholinguistie

cueing stratggy model occurs at a word, a phrase, or a sentence
3

¢ level as well as beyond the sentence 1;$e1 .. Because a reader is
¥t

faniliar w1th thé syntactic redundanﬂy of language, he kpoﬁs tQ’t

N

only certain kinds of words can follow other words." For exanple,
g7 _ .

..,».. g
- -
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"the".or gt is al\{ays followeci by nouns or adjectives.. Action

words are usually followed by nouns or adverbs, lilthough young
" readers do not usually know the "why'" or the‘ "'gramaticail terms" 9)
associated with such words, they intuitively know wha‘t kinds of

words to expect next. Similarly, at a phrase and sentence level,

readers can anticipate how a sentence will end and how the next one

]

.

is 11ke1n to begm so that the paragraph or passage makes sense
S

within their‘ ;frane..of rfe,fetence /
'

"Anticsation in the theory of d(fscourse strategies is often

{cmﬁﬁ 4s a set oi expectations that are based on one's schemata

s -
;{?r c'o(grfitive muctures Such schemata are formed on the basis of
L

pasg Wenence w1th objects and events and allow readers to 1ntu1t1ve1y 'v
« antfc1pate the 1ncom1ng 1n§omtion in relation to the activated
¢ schema relevant to the tofnc at’ hand Such strong expectations
produce "top-down" processing of data which is only interfé'red with
when the existing schema f8115 to provide the necessary expect}ti.ons
essential for conprehendmg the passage, ' At that pqmt ,the reader
must .digrearto "bot tom-up" processmg, whereby the incoming 1nfomation
. is checked more carefully for ngcessary visual perceptions that can
" be synthesized to inductively produce a meaningful'message. Such -
iterating between "top- own"' and "bottom-up" processing is jimlar ‘
to the checking out of predictiahsrkuggested 'by the cueing strategy
-theory and the regressmg to pick up more 1nformation when a hypoth-
.‘6515 has turnedsout to be incorrect. ‘ (
“In both theones{f’as ,reeﬂers predict‘they must chunk or

organize words into patterns or'umits" s0 they can be checked for



meaningfulness or processed as meaningful (Fagan, 1978a, p.A234).

As readers are chunking information they are able to foliow the overall
intended meaning and, thereby, make a prediction tﬁat alylows.them

to chunk the next set of words to form a meaningful unit. Unless

the reader can observe the relat1onsh1ps w1th1n the 1ncom1ng mfomatlon

both w1th1n and across the 1m1ts of an entire story, mf

will only be renem" ed in a piecemeal fashion. But hog "x
a reader is able to hold units of information 1n memoﬁﬁz enough
to perceive the relationshiia of that unit to one o»ccuring. lm;xch
later in the story? Or, perhaps more importafttly, how is the reader .
able to hold nutlerous unit.s in memory so.that he can establish the .- Tt
essentia-l reiationships among the:n? Both t}r’eqries deal with these '
questions by suggesting-that readers select only as mu(:h information
“from .the text as 1s necessary to construct meaning. Thar.ms, readexz
abstra¢ the necessary mformatmn .from the text in accordance’wuh
* their expectations about the upcoming information.’ 'I‘hey .thel? summ= v
‘arize or synthesize ideas into a manageablé form in éccé:dance\\ |
with what can be handled by the memqry system. At the same time: m
both theones claim that the re@ 1s\us1ng’ this information’ from‘
the text by associating it with h1§ backgroung'pf 'knowledge in order
~ to construct_meanmg "As t}}e reader Wracts with the pnnt in -
tl\}is wa)", he may nalte transforlat1ons of the text which 1nvolve
'sintgzlificat_ioﬁ; or omissions, -consolidations or additions and re-
tran;formétions of suﬁétitixti@ns. ACCOtdil‘IIg to cixeing strategy
'tpeory_ s_uch' trmsfométions as omissions, additions or subs,titutions
v v

' tend ‘to occur, for the most part, at the word 1eve1 Discourse

»car®
’
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processing theory suggests that simplifications, consolidations and
retransformations occur across much larger units of meaning. Both
explanations, then, claim that readers selectively process text .
using information both from the text end from their knowledge of the
world as they construct an interpretation of the passage.

'Three other similarities are worthy of mention even theugh
they are concerned with the methodology of the analyses. First,
both analytic procedures are concerned w1th in-depth, qualltat1ve
evaluations .of the processes underﬂxgng comprehens1on. Miscue analy51s
is concerned ﬁlth the qualitative‘analysis of miseues'in an atteﬁpt :
to 1dent1£y the cue1ng strategles a reader ut111zes.. Regkll enalysis

' tra ﬁ e -,.,;
is concerned with the qualitative nature of the units Qi %rfomtion T

recalled when readlng continuous discourse. Here an att ds”made
. ¢ 2 .
) o
to assess.whether the units processed and later, recalled areg’ ',

: ’ O
1nferent1al or errongous in nature. Second both types of analys#}:’ WA.," & "*m

are concerned with identifying variables; that is, with measuring
theoretical coneepts tpat can a:;ist.in acceunt‘kg for the'varlaﬁion
among reader's abilities to coniprehen_d. Finallfﬂth analyses_ ,are"
based on the expression of comprehension in addition to the reception

of comprehension.

. N
Differences in the Two Theories

The first major difference betﬁdenjthe two theories is the |

focus on what strategies are emphasized. The analytic ptocedures -

associated Wlth the psychollngulstlc theory enables an observer to look

. _.:
at the cuelng strategies that a rq’der Hwtngs to and ut111zes during

the reading situation. Thesefgrapho-phon1c, synta£t1c and semantic
' A o < e )
N 9



strategies allow the reader to interact with the text tn such a way so -
as to produce a meanmgful interpretation pf the print. ‘It should be
emphasized, however, that such analytic procedures focus predominantly
~on the sentence/phrase level of processihg While it is true that some
consuleratmri is g1ven tc: ;el;lantic acceptablhty of miscued words w1thin
a paragraph and the consequeng:fchange in meaning beyond .the paragraph,
the key criteria 'fbf\;va’i'tlatihg' the aceeptalbiﬂty of hliscue.d‘_\g:;ti\s is
the acceptability' of the word within a phrase or sentence. |

Recall a_halytic procedures, on the other hand, attempt to shed
rllght on the organixﬁng&Q strategies that a reader uses as he inter-
relates the ideas within and across sentences as well as within and
*across\peragraphs. That is, recall anglysis 1is pnmanly ‘concerned ulth

larger units than mscue‘ analysis and, therefore, attempts to evaluh.te

and syﬁthesizing-that occurs during the higher level, :

processing of p regraphs and whole passages. (

" The second mtjor difference between the two theories is- the

o }

point in time at whi h_ the processes associated with each theory are

v
observed. The analyti

procetlures for the pSycholingﬁistic theory
prov1de insight into the \reading process as the procqs’ing is in progtess
As 1n recall ana1y51s thou h, the, observations are st111 dependent upon .
) the product of reading. In this instance, the product is the oral
reading miscue which occurs concurrently with the~reading- This means
tha.t }n miscue a,nalysis the product is immediately available to the B
ebserver. In other words, the product i.s available as ﬁ\e processmg
is ﬁihg on, whereas recall analysis attempts to gain 1ns1ght into the
S%G :mvolved durmg readmg and recal lxng by looking at the recall

that the*tg&t g1ves.,‘fter readmgh ‘
v S . 3

T o - N
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RS There seem,
methods: (1) the strategies observqﬁ;:and (2) the.point in time at whicn
the observations take place, Tne data for psycholinguistic theory, on _
tenporal grounds, precedes tﬁe\t?eory associated with recall anayggis.

- That is, the observation of cu;}ng strategies is temporally prior to <
' the obseruet};n of discourse proce sing strategies‘simply because miscues
occur during the reading whereas the etelling; or recall, which exhibits
the organization of the incoming inform tion_occurs‘after.the reading.
The two theories, . then, appear to\complement one another slnce

they are illuminating different aspects of a reader's processing. The

only way to evaluate their .complementarity is to set up a measurement

model that will test tﬁe similarf®ies and differences with empirical

data.

. A Qggplementary/CompetingﬁTheory N

It was shown in the previous section that there are. two'current

‘theories for explaining - readiq‘asomprehension' one emph451zlng the

'S

' psychol1ngu1stic cue1ng'strateg1$§'that a reader brings ta;;he readlng

situation which ‘allows him to predict and then,ver1£y~nis pred1ct1ons

TN o

es'he interact‘ with the print; and-«another'eﬁphasizing the manner in ,
A
';whlchrprlor knowledge 1s used to reduce a large set of prop051t1ons

u1th1n a text into a §ha11er set of propos1t1ons that are generalizat1ons,
or more complex concepts made ava1lab1e to the reader through his
" ct'zilz.t.y to orgamze inconing information into these larger "macro- ‘ ‘
structures" To date, these two theories underlying the procedures

hnve beer,treatedgin the 11terature as alternatives, and perhaps even

competi!fg explanaﬁlons of the processes involved in conprehendmg while - ‘
) 'uv ". i . : . . L]
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reading, despite the fact that there appear to be Tommonalities between

them. This would seem to suggest that the two theories are complementary
rather than compet«ing. In order to test whether the theories are'.competing
or complementary‘in a recursive manner, a cueing strategies/discourse -
processing strategies theory may be formulated, . Th! relationships
in such a theory are shown in Figure 1. - ‘ & |

Since the -abilities inherent in each set of fst‘rategies are con-
sidered_ as'plausibl"e antecedents of reading comprehension, the parameters

‘ J61’ both sets of relationships will be estimated simultaneoosly. If, in

this situation, the relationship between cueing. strategies and reading

comprehensron is reduced s0 that the coeff1c1ents are :no longer srgnificant

60

or are effectively zero, then the cueing strategy thewy Would be ins:.g- L

> .

nificant due- to the overridin! 1mportance ‘of the discourse processmg
theory Hence, the competing proble‘ would be resolved in favor of

- discmjrse\ theory.,é Bf, on- the other hand,,discourse processing strategies

were found ‘to. '- 1nsrgnif1cant gd,p the presence of cueing strateg1es then

theory one could claim to be the acceptable explanation of reading be- .
ha\rior and theory two would be redundant' hence, unacceptable becaus:
theory one- would have overridden it, v o ‘

The competing approach with its built -in either-or assumption,
.may be less productive than a conplementary or integrative approach
The problem is not 50 much one. gﬁkiqd, that is, of establishing the s

»-existence or non-existence of "the" (one and only) explanation, but

rather one of degree The - question really ﬁp to what“ extent are sone

) of the’ cueing strategy parameter estinates reduced in the pres‘f pp of .
| _,additional predictors suggested by discourse processing strategies (or -

vzce versa) 'gnd to what extent is the explanatory power of an integrated
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"theory greater than that of either theory one or theory two considered

independently? While it is true that both theories have several

similarities, it may be argued that the differences that exist do
‘not make one theory more viable than the other. Rather, the diff-
erences can be seen as tending to justify the thesis that the two

explanations are complementary rather than competing.

1

w
A

.
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CHAPTER III
THE DESIGN OF THE STUDY

The first purpose of this chapter is to specify the relation-
ships of the components of the two theories such that they can be tested
empirically. Second, the componehts are disaggregated into measurable

entities, or variahles, which can then be translated into the

4 Y

mathematical component of the stﬁdy. Hence, this chapter can be seen
as giving an overyiew of the coneebtualihatioh of the theory which‘
results in testable hypotheses. The hypotheses, in turn, are translated
{ato the measurement model; that is into variables that capture the
reiat10nsh1ps posited between the components of the theory Third,

a description .of the sample on whlch the theoretical hypotheses -

- were tested is included. ' , S D

q"£ ‘ )
" Three Models of Reading Comprehension e e

The purpose of this section i twofold: (1) to translate .

the theoretical modelsvof cueing strategies and discohrSe processing

-

strategles into me; nrement models thereby disaggregating the compon-

ents of the two theorles 1nto neasurable entities; and (2) to integrate

the two models . into a wore comprehen51ve nodel.

!

~ The Cuelnl Strai;y Model . ' o

The cue1ng strtifgy model was based upon the prem1se that
‘ readxng involves the simultaneous and 1nteract1ve process1ng of

(1) graphlc and- phonlc 1nformat10n, or the letters and the1r assoc-

',‘...' - ‘; N ¥ ‘~'>. d
- @\ A . 63



iated soun . h the configuragion of letters in a line

i
tence; 0 paragraph (2) the syntact1c or grammat1ca1

of print, s
cues inherent in that line, sentence, or paragraph, (3) the semantic,
or me,a,ning, cues associated with the reading material ; and (4) the
interrelationships among-(i), (2), and (3) within the reader}s
repertoire‘of prior knowledge, including knowledge about language.

A reader’a usage of these three cue systems is determined by
the balance of_strategiea; or how much of each, he utilizes during

reading. We cannot hear what a child reads during silent reading;

‘therefore, we rely on oral reading to provide insight into the

. ' v &, .
strategies the reader employs. -But we cannot tell what methods.are

utilized if the reader Teads correctly; hence, we must examine

4

oral reading errors or miscues on the assumption that the same cues

trigger incorrect responses pa,trigge.r correct resgponses,

Since the 1960's miscue analysis has . # researchers

to gain insight into the degree of interplay of the graphic, phonic,

: syntactic and_semantic information that readers utilize during the

»

decod1ng of pr1nt 1nto neanlng. A workﬁble procedure for identifying

the four comp%hents gf miscue analysis theory was developed by Yetta
L

Goodman and C%folyn Burke in '19?3 wﬁ;n they publlshed the now, well .

known Readiggpﬂgscue invegﬁory. Altﬁough several modifications have

been made to the RMI procedures outlined by Goodman and Burke,
readlngresearchers c11n1cians, and teachers a11ke have ut111zed the
underlyrng principles of qualitative error analysiSvto_evaluate the,
interplay of a-reader's'language knowledge and background of experience
with the text at hand The‘four conponents of miscue analysis that

have been ident1f1ed and continue to be used by the proponents of

64
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the procedure are: (1) the graphic cueing strategy; (2) the phonic y
cueing‘strategy; (3) the syntactic cueing strategy; and (4) the
semantic cueing strategy.

The ability of a reade{ toreffectivelf'utiliaf each of these
cueing strategies is believed to affect that reéader's comprehension
during reading. The conceptual model used to estimate the degree of
influence of the graphic, the phonic, the syntactic and the semantic
strategies on reading comprehension is presented in Figure f.

: !

The Discourse ProcessiqggStrategx_Medel

| Tierney and Bridge (1979), among others, believe that by
analyzlng a text and comparlng a subJect's recall of the text to the
- structure of the text itself, the nature of the reader's organizing
procedures ceh;be derived, 'Accotding to Drum and Lantaff (1977) the
'gist that readers remember'during reading is the produtt of selecting
and arrangxng the elements within the text into a sﬁmmary of the con-
tent of that text The arrangement and 1ntegrat10n of the selected
) 1nformat1on is be11eved to be based on the reader' 's prior knowledge,
the anticipation of, what the reader expects to find, and the way in
uhlch_the text 1sstructured as well as the reader's ab111ty to
interrelate items w1th1n and across sentences and paragraphs. There-
fbre, if remiers? free recalls are analyzed to try to deternlne what
klnd of infbrmat1on they have selected from the text to arrange and

organize 1nto a summary, together with how they have arranged and

organlzed this 1nfbrmat1on, it may g1ve inszght about the processes .

g

—1nvolved An reading over-and~above the insight provided by considering

the components of cueing strategies. ‘That is, by examining the "what! &

L

d
o
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and the "how" of the abstractive and constructive progesggﬁgaoﬁiprint,
added insight may be gained as to just how the reader is otiiizlng
cueﬁng\strategieo (or thinking/reasoning abilities) to conpfoﬁend
print. It is suggested, then, that the discourse processing otfategx
model may be disaggregated into two sub-models, one (the “what') which
refers to the content of recall, and the other (;he "how') referring
to the structure of the recall. Theso are Qﬁscussed separately.

A Content Sub-Model. In order to achievé th‘ts end it is

suggested by researchers such as Drum and Lantaff (1977) and: Fa}m (1980)
thatf when considering the analysis of readers' recalls, categories be
o:ilized for judging the kind of information thm’,l is generated by the
reader. In order to ‘categorizehthe information, ‘the recalls are first
divideo"into clausal informational units. Each unit is.then assigned
to one of foul categories. The sets of caiégo_ﬁes“ suggested by ~
researchers are simiiar (see Drum ano Lantaffl,;,‘;‘977; Furness, 1978;
and Fagan 1980) and the set Shosen for the ppr;oﬁes of this study was
based on the set compiled by Fagan. This chotoe was made hbecause
Fagan's gu;'jehigl for ‘the allocanon of unita uto the appropriate
categon_es are the most precxse. 'i‘he categories mclude the following
(1) text specific (verbatim or paraphrase inﬁﬁxﬁtion); (2) text
entailed (in,ferentinl information, svmhosiﬁ o'g wo vor more unit.o, or,

a summary of inforutim), 3) text wm ‘tg:uccurate infomtion),

"and (4) text external (vague genmuuﬁm ’ story convontims)

" These éategories consntuzed« t.he l‘ﬁ’ﬂ: dilension or cowmont of recall

analysis and are referred to u; the "Content of Recall" dinonsiom
A concoptual d1agru of the relationshjy) between tho Content
of recall or "what kind of infomtim 1"1&:11«!" and mding

67
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" . Py ot a ’ .
eoq;reh“ension is prgsented' 1n Figure 3

*

- a»

By analyzing the units of inforﬁtion given in a readd¥'s g {

rocall ‘Eﬁe malyst can estimate at least two processes First, one ’ -k

cen esseu hov much the reeder is relying on tx?'ing to nenorize exactly Lo

what \is in the text, and tbcoud,,how much he i attelptingﬁp ?incon.. %’ P

'..-' l ‘-

nberized or constructed infor-etiou. T
thgn cOuld be thought of as requiring a
© or thinﬁing than text specific i(nforution. L

reading. Co.fei' Chlie.leﬁki md Bro
rezard as to clain‘.het it it the
lack thereof) that is pres'ably the .
ltsmterpret tefxt -and cmequmtly ;:lh erron
recall lisinforlgim then, ;sy‘ by, < due to 14 figa

riate beckg rougs ﬁot the paséige be}ng road

Mazes. .\vhi :tnclude false etm:. Yéﬁ:it.ions. oorrections « }’o

a pert:lcuhr uord or to iaclnae xnethim ‘Imt.has been £orgotteu
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\’(@ a change of plans in werding or correction of an erroneous utter- ',
SR ‘ix,.

qnce (Fagan 1978b, p.172-173). Mazes, ‘then, are not part of the kind

g’nfmagoﬂ that”a reader apstracts from the text; rather they can. -

RS A

be thought of as a "stal!ing,tactm" which is used durmg a remj.l tor T ; .a~
. k:.ve tﬂe speaker time or organize and’decide onghow he will present fﬁs
next Qei‘ec’e of i '9fomat’ioo_, N For. thisreason,?mz’es were screened out -
of the iepall p“sages ,' They ’were believed-o} & resea'ch'er not to h
be’indicattive of what the reader was doing during reading, rather, |
thex were g ﬂe"ise use only during. the verbal recall in order to ' ,

h -
\
- gifu%he reader t.ung ‘to t@ink of appropriate words.. ’

reseerd&r wlshed to know How the reader was @tturin%) &nd mter- '
;
' relati.ng infomtﬁn @rmg the reca11 of the Wry Eggan (1978b) e

has'suggestedg'clyee lingu1st@§ev!!es that swxal the relat1onsh1ps : "-\‘ :
& ',':i"'

in‘hez‘ii’: m the a.nformatxon of a rvdpr's recall namely, s‘taging bf**g v
- .‘. " :

tKe r@all referentlal‘connectives within thé reclll f"d ‘Iogical AR L
o e, Y 3 .

: connecti'es withi“n the’ recail. Stagi?ng refe);s to theﬁber of £ A

ipdependent topics incgilals '@n the reca];I, tie’ degree of elnboratmn e

l of the.ss topics, and ] ," way in whi'ch the topics are seqnenced n . :

: _ - . ° SETIR
i a sense. stdgmg gwes an inc;lication *of what ‘the’ reader perceivesr‘ . '
'’ Pk
be the structure of stories or ’Ehe oche@ for storteg Staging
const:.wtes thg first conponent of the "Structure of. necall" dhenszon. e

Referentz.al connectives include wo:ds tﬁat ’fer to auother -

.noun or pronoun or to .an idaa alreedy -entioned qules of : ‘.i.-:“

referential connect1ves are pronouns > repetitions of lexical itens, .

' vsynonyns and formal repet:.t:,ons of neuns 'I’his type of melysis )

f s bl
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e Recall" dmensiorf ; | . o,

-\inforuatm —as he reads t.iio pﬁssage is portrayod in the way he

enables a researcher to evaluagle the links or ties between aa‘ within

t'each of the clausal boundaries presented in the reca‘{. Referential
.
connectives constitute the. second component of the "Structure of
:;, -~ «
Recall" dimen51on and-are ten 1n9nuwber

oﬂjunctioné’and convey , the log1cal
%

Logical connectivﬁqu'
A and within clausal 1nformation

S ety

——— . A
TR T

relatlonshlps that occur bex

un1qg.j Eleven different types of copnectives are identified which

Seem to fall into three groups: (1) descriptive connectiVesfwhioh
1, o . . : '
iqepict-relationships befween equivalent units and the,manner or

‘mode of -the rel'ationship, (2) explanatory connectives which express °

g g
brelatlonships of - cau‘e and effect, reasons for events agreements .

Gn favour or against an event coq;rastive events and cond1t10ns “ s
<A, o

‘gr.limitations of ‘events; anérgﬁ) rceptual connectives which ”i@ﬁ
» oo _‘0

gmphasize the time aﬂa/or spaéiex"damensions of events. ”yzexame

1n1ng the logical connect1ves a rgader uses, en attemgt can be .

. "

made to discover how thu reader relates bits of 1ncom1ng infgrm- -

g

ation f%gether into a meaningful whole. These three groups of

connectives constitute the third cog?onenteof the “Structure of

°

A diagraarhtic representation of the effects of the . :;

o

structure of recall upon reading comprelfension 1s bresented in

-
e ’
] -

Figure 4 . » , - \
{.’ The underlying dssumpfgon 1n analyzing the recall dimensions

s

is. that the Vﬂ ,the reader sub¢onsciously selects and organizes -_7‘;" L

. organizes'and presents the gist of thﬂt passage in the unai&ul

~
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'formation conveyed and the way in which it is structured during
recall is assumed to shed light on what information he selected
from the passage, as well as, how he related that information to
prior knowledge in order to make the necessary inferences, and
how he structured the informatio;l. ,{o; misinformation) into a s
sumary of the gpesnt of the passage. - - B

’ N ' . ’l. ". B . ‘

An_Integrated Model of Readi JCompreherision . ' ' o

When the two sub-models are imegramhto a more c.ompre- PR

.
,_'.‘. e

hensive model the relationships, cen be estimated in order to figd
i r ” Ve
out whether the cuemg stratezf theory and the discourse processmg .‘

theoﬁ“re competmg or. @ﬁmentarg' tbories. 'In addiﬁt‘h both -

L the direct and the :,;fdirect effects of the stretegies .of the two : % v
-

{_‘ -‘ : Dae oy

models on readmg*reomprehension can be a‘g,sessed A diagrammatic S Lo

f g *!.

a mﬁreswﬁi the integrated modil is presentg in Figure 5 o .
pec ~h1ps suggest?d m Figure 5 e e
are .based u&the notion state‘d 1!? the previous chapte:c that- the

" -1 AN ;' HA ,
reader's use- of cueing strategies is observable pnor to- tha‘ obser-,

. vation of discourse processing strategies. .The legitmacy of - \
c-_placmg eoe‘iﬁ'g strategies prior to discourse proegnsing strateﬁes ”ﬂ,&,' 3
FIS also supported by the fact that when a reader nakes a niscue. _-

- _he has only a linited amm:t of print behind hin on whieh to partinlly

r .
". - N L
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However, when a reader rs.calls whiit he has just read, héma,processed

iy N Y Yy . .
hl of the print avaﬁnbleﬂto him and, . hence, has the cg?lefte pass- -

age behind.him on which to base the organizatiom of the abstractive
infomtiMs it in-teracts with backgromd knowledge. 'In this

sgnse, then, one could argue that the informat:.on conveyed by the

reader as he recalls the passage % yield add1tioll1 insight into

the processing 'gf prin’t over-and-abbve  the mformatmn y1e1ded

that there may bg ec1pi'oca1 relat10nsh1ps between the cuemg strat- Sy

- egles and the discourse processing strategles, it is beyond the ' " %

.

during the reading as observed through a reader' s miscues. Hence,

w .

the two theories, gre seer; ns complementary to one another. R d‘)

L

tioned ‘that while the researcher realizes ot

scope of this study to estmate such parameters. Estmation of

X

: hence, the analys a'tq.,; based» on a set of recurswe model rela‘t:lfonslﬁp’s

-

=

in w'h‘ich miscue measqrement occurred at a point in tlme before the
:. -‘ % .
measurement of dlscourse processmg vari‘ables. TS -
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Hypothesis 1B: The greater the proficiency in syntactic and semantic .

A

, strategies the higher the reading comprehension acore, when *
- taking into account. the graphic and phonic st.rategies. :
Axpothesis 2A° The greater the amount of text specific information
given, the lower the reading comprehension score, when taking « &,

-y

into account the effects of the other Content domain variables sl

-

-

Hypothesis 2B: 'I‘he g ter the amount of text entailed informatio
given, the higher{the ‘reading comprehension score, when takin

into account the effects of the other Content’ dmin variables. ‘ )y

HypotheSis 2C: The greater the amount of text exTofit s_ 1nfomation

given, the lower the reading coqsrehension score when taking

into account t’he effects of the other Content donain variables.

Hypothesis ‘2D 144 The greater the amount of text extemal informanon
‘. given, flower the reading conprehension ecore, when taking into
account the effect; of the othg Contént'domain variables. L

Hypothesis 3A- The more bOnSiqtenttthe staging of the necall

' variable&. :
uypothesis SB 'l‘he .
the. highex; ek o ,“j,

. the other Stmcture donain variables».

Hypdthesis sc.ﬂ 'l’he greater the nmnber of refereg al, 0

- ‘:”*chos Lo




effects of the Structure domain variables.

pendence on the graphic and the

pwer the performance in the . .

phofic cueing strategies

Content domain when takingsinto account the effects of the
syntactic and the semantic cueing strategies.

l;lypoth’esis 5B: The greater the dependence on the graphic and the

phonic sueing atrategies the lower the perﬂormance on each of
the dimensions of the Structure domain when taking into account
. N .-

the effects of the syntactig and the semantic cueiﬁg strate&s.

77

'l_‘lypothesis 5C: 'I’he greater the profic:.ency in synta;:tic end semant:.c PR

C
. jcyeing strategies the h1gher the perfomance m the Content

domain when takigng into account the effects of the zraphic

»

}iypothesis SD ‘ rohcxency in syntactic amd semntic .

/ ,,éﬁeing stra" 2 o i S the penfommee on each of the L.

the effects of the grephi.c and Phonic cueing strﬁegies.
Hypothesis 6A- . 'l‘he discourse pro&sing strategies‘ wxll have '

' .fpositrvve and mdependent effects on readmg conprehension e e

._scores when simltaneously ‘takmg cuemg strategy variables &

e . . ...,;,,' ‘e _a’
Loy igw H ol

- k:mto acc ‘
Hypothesis 33 Sone of ‘

the , cueing .etrategies au

’ . ’ '.-7,‘." . B “' S . o “ L E n'_” . - Fo

+and the phomc cuemg strateg.les. o o ~ L

9. s -‘ : s \
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. T - ..‘.&.._
. Nilfpty four grﬁe g‘our pupils from two urban schools con-
stit:ted the case base for the %tudy. There were 131 sgudents in .
the grade four classes, but, sincb it was necessary for all the {ujects
to be able to ‘read elﬁg same passage and yet make mistakes it was
decided to select only those who were readmg clos.e to or above
grade 1eve1. They would all then bo able to read a passage difficult
enough to produce'reiding miscues S .

, Maze 5 and“\Maze 63{ t}\’e Guthrie Se1fert Maze Task were
administered to a11 studenbe in d‘ﬁer to select. the sample. | ’fhe B

.

Guthrie-Seifert Maze 'l‘ask vis"i nodfffcation of the cloze procedure.-

Instead of 1nsertmg a word 1‘% ' k the. reader*nust select

‘.A.

' thp degree ~of ,
: contams se N
Maze 5 wrr&sponds approxiutely to a'grade 4. 5 1evel and Maze 6. S

‘to a grade 5. 2 level Each tes}ﬁcontams 28 items w1th a resulung

&

2
N
-

total pd‘ss1b1e score of 56.

s

the sample was a total ef 40, poﬁts oﬁ"i of the‘,pessible 56, which
meant th t’gge students were conprehendmg at least 70 per cent o

__.‘of what they xead aad shoul efore, be cepal;ief orally
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The Dependent Variuble s

~ The reading,eomprehension measure was a grade/éedivalent
scere from the administration of a battery of tests known as the
Canadian Test of Basic Skills (King and Hie}onymus, 1973); The
reading test selections varied in length from a few sentences to

a full page'and eech passage wesnihllowed by multiplekchoiee-quest—
‘ions. Pupils‘ne;e required to answer 68 items‘in 55 minutes. o ]
King and ,Hieronymus (1975) report a sp11t ~half reliability of 0.92 tﬁ“
for the Read1ng Comprehen51on subtest of the Canadian Basic Skills
battery. - ' | *

(It s pointed out that a silent read1ng measure has been Vo !
used fbr a dependent variable: and: measures based ypon oral ;eqding )
 for the 1ndependent variables.‘ ire Quest!bn ari;es as to how sigalar
" are’ oral and 511ent readiag and can the phenomena,that umderlie ' | t'41

the processes involved in bral !ﬂhﬂing élsp be qssumed to underlie a

N

the prbcesses invelved in silent reading The esgential question, 1,__ . ',

"t 2

e A bie .
then, concerns the neture of the relationship bet@een the' two nodesl ol I

The underlying assuuption of researchers and practitioners using

.foral reading to provide inilrmation‘ah'pt the process ‘of silent o 6?

.‘, "readinz is that the twc modes nan« mich in comon. . - f. .. |
| ' In a, ;ecent bOO{( b)' Lev.'ln (19199‘, g. chapter is: de:vot)ed- y | ,
'to revi.e\dng tn‘! evaluating the a-esearéh that has cempare&m‘!-andh " *

‘:

“SIIIUt Ted ng. The two nodes of reading were coqpared in five




« features, ‘i*ena_ined the same. in both modes. -

been conducted on size of type va‘ations, grama;tical and meaning
structure variations, variations from one language to.a;nother,
variations 13}' type of prose (fiction versus nonfiction) , and whether
prose or gogttgy was t‘ead. The general finding wns that, althaqugh p
there ‘are .sone*differences such as longer duration of visual fixa- N
tioos for oral reading in eve;y lmuguage., the surface characterist- -~
ics of the text had little influence in producixjﬁ differences in . .‘Z," &

oral and. silent reeding. Comprehension, when virying the surface

1

Mharacteristics of readers that were thought might oo e
produce dfffer‘enoes in oral and silent resding perfornance were' o

LI ‘ . J.
the ege of the reader and’ the reader's !kill Although the studies '
‘ 'a
&enerauy‘agied thag older children }esd faster s:llent].y than orully*

it seened that youngtr chiidren rea&t about tho side rate in each

N readers who read well aloud also Tead well silently. The contentioo

ey, —-s».-.'

& .
m°d°h Ther'e was tonsiderable disag&eenent amo nhat age the silent "
" . N4

mode, bec.ame faster than the oral node Howev%r, the nunber of

h 1deas repr;oduced per second of 'reading, in a recall situation, ! ' A

. . was aboht equh -for. both types of realhng across various age '
S .1’ ‘vQ.: . ) | o~ . - | . .
groups. o : 0 . ‘_-_;s._ .. S . .
T The questmn of reading ;kj,u c0ncemed Whether or n q; those

4

.. AN

'wesgthi‘t there is liitle. diffemce. ¢ oorx‘lation betueen A
the oral couprehension scores and the silent mdﬁlg co-prehension |

. 6‘ - . . ~,vw..-. :’,"L‘g‘rﬂ‘r R

. SCOres. ind:.cated that readers understood equany ;wel’lsin both

-"':vmdes. .

*

-

0 .
proﬁ'ﬁly becauS'e it is often consxde;ed to be the nost "scientzﬁc" o




Y

e - .
method of studying reading behavior. THe results of the studies
are fairly consistent; there are more fixations in oral resding than

silent reading. 'Il!ere also sppear to be wore regressive eye move-
oﬁents in the oral wode, perhaps becanse orsl reading, being slowgr,
requires mnore regressive love-ents in cpder to ren-ber earlier text.

Eye Tegressions alsc allow time for the voic\tq eetch wp with the

oyes. It was found -as well, thst eye movenent differences in

'& .

the two modes increased. with reading . eqilw and achool

Finally, s'u:e there are more fintions dnrilu oral reading the
distance between the fiutims, or the "span of recognition” will
be shorter for oral than for silent reeding, ' “ S .;*
J "‘*’l'he l*t@reture comparing the raf@ of roadi,ng Bbetween the

2

tv*des is volupinous. . A1Y investiptiom veport that silent
readh; 1e faster thm orel reading which coincides with the reported

[
'
*
I

evidence on inereued f1xations and decreqed spans of recogniiien B 4
" Such differeneee m universg‘l)' explaiﬁed by physiological fictors. C ‘}-"f
.\ . 5 7 . ks
. PR o
Speaking the woris elmnd simply reduces the reeding rg.e B Q*
- P ;Q" _. i .

'!lether relders are better able to understﬁnd M reaenbe.r _

content after readipg ) ileptly thln ifter unding erqay has elso - o '_.'ft' '

‘ been studiﬂ for ﬁl»: She emy stﬂdiet femd that there E .
nre no dil-'ferences in the nuﬂer ot points reneabe}-ed men reading = . '
eifher ,pede o;he;- stnd:lu téeting fox. mry dter ree&ing I .
-»oftet foupd saggeﬁer w for silent re&drinz\. Contrms,ies e f.} L " ':
- over the ‘anount of understending in eacl; node l‘ continwusly o -
s'o.. beligns tm the- 54&»4 wd:ltorjr

appeamd] :ln the litereture.i



lowers comprehension. Still others suggested that it made no
difference since comprehension is not based on such peripheral
ALy

factors.,"

More recent research shows consistently that there is little

difference in the comprehension ability of readers when reading silent-

ly or orally, This -appears to be so even when the readers are asked

to read for a fixed length of time, with fixed amounts of material

or if given varying dmounts of time to read the passages. Such

research has ''concluded that the central processes underlying compre-

hension were similar in both types of reading" (Levin, 1979, p.37).
According to Levin there are enough similaritiqs in the two

modes to warrant the practice of using oral reading to observe the

A

processing underlying son‘\ing more global called reading ability

even though there are some differences that one needs to be cognizant

AN od

of when extfapolating from one to the other. Levin concludes his
chapter by giving the following summary of the similarities and N
indicating that reading in either mode involves the extraction of

meaning from print.

[y

What are the similarities? First of all the curves
plotting the development of reading skills for the two modes
were Parallel,” though skill in silent reading developed
more rapidlyf Second, those readers who performed well in
one mode also did well in the other. Third, memory ‘or
text was superior after silent reading, though text was
understood equally well in both modes. Fourth, perception
of text, as indexed by eye movements, was similar for both
modes. More skilled readers used more efficient eye move-
ments when reading either silently or aloud. Fifth, diffi-
culties in reading material led to characteristic regressions
and sometimes ... to confused eye movements, during both
types of reading. Sixth, as was shown by the eye-voice span
studies, skilled readers processed the text in systematic
or meaning units. Most investigators inferred that the
'idea' cr 'meaning unit' is operative in silent reading.(p.37%.

L



Anderson and Dearborn (1952) who emphasized the similarities
‘of the processes in their study concluded that;

The evidence suggests rather that silent reading and oral
reading are significantly related and have many clements in
. common, An alternate hypothesis, therefore, is that oral

and silent reading may be the overt and implicit expressions,

respectively, of the same fundamental process. (p.160).

Some researchers regard such a conclusion as too déptimistic.
However, strong support for the claim was .ovund 11 a study conducted
by Beebe (1980). The research attemptec t¢ lekern. e to what extent
substitution miscues affected silent readirg rnmr:chénsion as well as
retelling ability following oral reading. It was found that corrections
and syntactically-semantically acceptable miscues were common predic-
tors of silent reading comprehension and retelling ability based on
oral reading; that is, that the covariation in understanding in the two
modes of reading were equally affected by the same predictors. 6ovaria;
tion between the residuals of the outcome variables was negligible.
These facts lead to the conclusion that an analysis of oral readin;
miscues is an effective way of inferring what kind; of miscues may
occur during silent reading. If this is so, then the reading strategies
derived from an analysis of miscues could be assumed to be operating
during silent reading as well. Hence, there is additional legitimacy
for using an oral mode of reading in this study to observe processes
believed to underlie the silent reading used as a dependent variable.

The question then arises as to whether the assumptions under-

lying the construction of the Reading Comprehension Subtest of the

Canadian Test of Basic Skills (CTBS) are the same as the assumptions

underlying the measurement of cueing strategies and discourse analysis

strategies and whether, in fact, they are therefore trying to measure

-



the same kinds of reading skills. The philosophy of the CTBS is out-

lined in the Canadian Test of Basic Skills: Manual for Administratars,

Supervisors and Counsellors (1975). The Reading Comprehension Subtest

is summarized in the following way.

The reading process as defined by the items in this test
is a complex one. Whether or not pupils are good readers
depends not only on the extent to which they apprehend the
author's meaning, but also on the degree to which they grasp
the significance of the ideas presented, evaluate them, and
draw useful conclusions from them. This is true at all
developmental levels. Children do not suddenly learn to
read withy comprehension at any particular age or grade.

For thesc reasons, the items in all levels of the tests
place a premium on understanding and drawing inferences from
the reading selections. (p.43). .

It is believed by the researcher that such a view of the read-
ing process is compatible with those presented in Chapter II. The
skills that the test is attempting to assess include: (1) the under-
standing of factual details and their relationshipé; (2) the recogni-
tion of main ideas which involves a syntiesis-of informatioﬁ; (3) an
ability to organize ideas within paragraphs, across paragraphs and
over time; and (4) the ability to evaluate what is read through making
generalizations about a selection, recognizing the writer's viewpoint,
mbod and style of structure. For a more detailed description of the
skills tested see Appendix 1. It seems from these descriptions, then,
that the test used for measuring the dependent variaﬁle is attempting

'

to measure the same kind of phenomena that is underlying the use of

[y

cueing strategies and discourse processing strategies.

Construction of Independent Variables

The passage selected for the students to read and recall was

from the Reading Miscue Inventory and was called ''Space Pet" (see

84



Appendix 2). It had previously been '"tested" on grade four students
(Beebe, 1976) and found suitable for the purposég“Bf miscue analysis
;nd for evaluating recalls for children at that grade level. The

' passage contains 741 words and is,” therefore, longer than any passages
used to date for recall analysis. The reasons for selecting a long -
passage were twofold: (1) the passage needed to be of sufficient
length to ensure that the readers produced an adequate number of mis-
cues for analytical purposes; and (2) the length of>the passage was
representative of story length in basal readers; that is, it was indic-
ative of what grade four children are expected to read in a natural
classroom setting.

The children were tested individually and told that after
they had read the story aloud, they would be~asked to retell the story
in their own words. Immediately following the reading,\each child
retold as much of the story as he could remember. Ali ;essions were

audio taped.

Cueing Strategy Variables

In order to establish cueing strategy scores, each miscue
was marked on a typed worksheet, This involved replaying tge oral
reading section of the audio tape ;s often as was necessary in order
to ensure that all miscues were transcribed according to the guidelines
suggested in the RMI. Each miscue was then coded on a Reading Miscue
Inventory Coding Sheet under the sections graphic similarity, sound
.similarity, correction, grammatical acceptabtlity and semangic
acceptability. Using the guidelines from iﬁq RMI manual, a gfaphic

similarity score was assigned to each miscue as was a phonic similar-
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ity score, a syntaetic acceptability score and a semantic acceptability
score. The procedures for scoring the variables are outlined below.
An example of the coding procedure using the Coding Sheet is shown in

Appendix 3.

Graphic Similarity. Graphic similarity referred to how much

the miscue 1ooked like the word that was actually in the text; that is,
how similar it was to the expected response. A miscue could be:

(1) highly similar, if two out of the three parts of the word (beginning,
middle. and end) lookéd the same; (2) somewhat similar, if one out of
the three parts looked the same; or (3) dissimilar, if no parts looked
the same. For example, if a reader read "our" for "your', the miscue
was similar to two parts of the expected response (middle and end) and
was, therefore, highly similar. However, if the reader read 'care"

for 'canary'" it was only somewhat similar and if he readh"fhe" for

"a' it was dissimilar. .

Miscues that were highly similar received a score of two;
those that were somewhat or partially similar a score of one; and those
that were dissimilar a score of zero. A student's graphic similarity
raw score was established by totaling the two's and the one's.. This
Taw score was then converted to a percentage by using two times the
total number of miscues made as the denominator since each miscue
had the po;;ﬁtial of receiving a score of two if it.was highly simglar.
It should be noted thaf if the mi'scue was an omission or an insertion
it could not be given a graphic similarity score since comparisons to
the text word could not be made. Hence, omissions and insertions did

[ .
not receive a raw scor® nor were they included in the denominator

for this variable.
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By looking at percentages; all students had an equal opportun-
ity of achieving a.score of 100 regardless of the initial number of
miscues made. For example, a student who made a total of thirty miscues,
;f which fifteen were highly similar and five ue;; somewhat similar,
would have a percentage graphic score of (15 X 2) + (5 X 1) = 58%.

2 X 30
This is contrasted with a student who made sixty miscues with forty-

five highly similar and nine somewhat similar, whose resultant graphic
score would be (45 X 2) + (9 X 1) = 83%. Since we know that the total

2 X 60 .
number of miscues is not a valid predictor of reading comprehension,

one way of looking at the quality of the child's miscues is to compare

~ the number of similar miscues to the total number‘&?;t he made.

Phonic Similarity. Phonic similarity referfed to how much

the miscue sbunded iike the word that was expected. As with graphic
similarity, the miscue could be highly similar, somewhat similar or

: dissimilar depending upon how many of the three parts of the\;ord
sounded the same as the text word. For example "Clarbul" for ""Claribel"
" would have high sound similarity; 'carrot" for ''canary" s;me similarity;
and "away“ for ”any".would Have_no similarity. The raw score and
'percentage score for the phonic similarity variable were established

in the same manner as for the graphic similarity variable.

Syntactic Acceptability. Syntactic acceptability referred to

whether or not the miscue rendered the sentence structure in which it

r

occurred grammatically acceptable. A miscue had a high degree of

\q s P ) . . .
acceptability if it afforded the sentence in which it occurred
grammatical acceptability. If a miscue was grammatically acceptable -
only with the sentence portion that came before or after it, the

miscue was said to be only partially acceptable and, henée, received

87



88

a score of one instead of two as in higﬁ acceptability. Miscues that
occurred in a sentence that was not .in any way grammatically ncceptaﬁlc
were declared to be unacceptable and given a score of zero. Should
the miscue be corrected by the reader, it was considered to be highly
acceptable and given a score 6f two.

Once a totil raw score was calculated for all of the child's
miscues (including insertions angd omissions), they were converted to
percentage scores by using two tiéés the total number of the child's
miscues as ;he dermominator. Again this procedure allowed the student
- to achieve a score-qf 100 regardless of the number of miscues and it
provided a means of evaluating the quality of a students' miscﬁes rather
than just counting the total number.

It is important to note that, iﬁ this study, miscues were not
looked at as ends in themselves and, therefore, as negative aspects of
a child's reading ability. Rather, they provided a means or a §ehicle
for observing the cueing strategies that each reader was using as he
read. Consequently, it was imperative to evaluate how effectively
the child was using each strategy by assessing the positive aspect of
each miscue in relation to the expected response. To do this the |
reseakcher assessed on what percentage of his miscues the child

-

effectively utilized each of the cueing strategies.

High syntactic acceptability occurred if a child read '"John . -~

\

A

was shouting directly to Tom." instead of "John was shouting directions '\
to Tom." Grammatically ihe miscue "directly" was acceptable even

though it‘Lhanged\the meaning of the sentence. If a child read fHer

wings were folded quietly and her sides.'" rather than '"Her wings were

folded quietly at her sides.", the miscue "and" was only acceptable



with the part o?/zthsentence prior to it and was, therefore, consid-
ered to be somewhat or partially acceptable. If in the sentence ''The
cries of many gulls added to the noise." a child read '"noise" as‘
"n&isy", the miscue would be considered grammatically unacceptable,

Semantic Acceptability. Semantic acceptability referred to

the degree of meaning that had been retained in the miscue which
‘rendered it consistent with the author';zntended meaning both within
the sentence and across the passage. A miscue that occurred in a
sentence which was both meaningful and acceptabfb in relation to prior
and subsequent sentences in the text, was considered to have high
semantic acceptability. For example, in the sentence '"We had just
never haa any pets until Svem~Olson decided he wanted one.', when

: -
students read Steve instead of Sven, the miscue was considered highly
acceptable and given a score of two. 1f, however, a miscue was
acceptable only within a particular sentence (and not within the
context of the paragraph or whole passage) or if it was acceptable
only with the sentence portion that came before or after it, the
miscue was then considered to be only partially acceptable and given
a score of one. A student who read "I looked up an heard my first
view of Claribel." rather than "I looked up and had my first view of
Claribel." has given a partially acceptable miscue because it was
only meaningful within the first part of the sentence. Finally,
the student who read "She was a small yellow care hanging very still
in the air." rather than '"She was a small yellow canary hanging very
still in the air." has made a semantically unacceptable miscue and

would, therefore, receive a score of zero for that miscue. Again, if

the miscue was corrected it automatically received a score of two
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since the reader realized that it was not meaningful and regressed to
correct, thereby exhibiting efficient use of the semantic cuélng strategy.
The percentage of semantically acceptable miscuest like the
syntactically acceptable miscues, was arrived at by using‘éhe student's
total raw score for highly and partially acceptable miscues as the
numerato;rand two times the total number of miscues as the denominator.
Therefore, when one compares what the reader did with what it was
possible for him to do, one gains insight into how effectively he was

utilizing the semantic (and previously the syntactic) cueing strategy.

Discourse Processing Strategz Variables

The first step in constructing discourse processing strategy

variables consisted of transcribing word for word the oral recall that
each child gave following his reading of the passage. Each trans-
cription was then divided into clausal units and mazes. A sample

of how the transcribed recalls were coded into clausal information
units is given in Appendix 4, The interrater agreement between the

thesis supervisor and the researcher was 93.4% across six ratings

AF

using the Arrington Reliability Formula (Fiefel and Lorge, 1950).
Once clausal units had been established, they formed the basis of
subsequent coding in order to construct the Content and the Structure

variables.

Content Variables. Four Content domain variables were con-

structed by allocating the clausal information units into one of
the fgug following categories: (1) text specific; (2) text entailed;
(3) text erroneous; and (4) text external. In order to assign the

recall information units to one of the four categories, the story
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"Space Pet' was first divided into clausal units and the clausal units
given in the student recalls were then compared to those within the
story text. fﬁ

Although each of the four catézories con&niﬁ?&'ﬁﬁb-categories

as guides for the allocat1on of units into chégo ies, for the purposes

Ah.i(\

of this research only the four latger cat ! eXe used. This was,

.necessitated because of the&sxﬂn¢o£ thﬁ\ghﬁﬂ base afid the already large
. \x.,\e \5{
number of variables included 1n‘the mode?. \gﬁe interrater agreement
for the allocation of unitsito catégorles was 93,7%.
Each clausal unit was given a count of one. The total number
of units falling under each of the four categories then constituted the
students' content scores. The categories are briefly described below

and examples are given for the purpose of clarification.

Text Specific. This category included the verbatim recall of a

single clausal unit from the original text or a paraphrase of the unit.

Examples of clausal units from this category follow.

Direct recall of lexical items

Text: Claribel always got noisy.
Recall: Claribel always got noisy.

Substitution of pronouns

Text: That's why Claribel passed out.
Recall: That's why she passes out.

Synonzg} of elements

Text: She came back to life at once.

Recall: She came back to life again.

-



Partial recall

Text: To our delighted surprise, she came back to life at once.

~Recall: She came back to life at once,

Text Entailed. The information units recalled were either: (1) a

synthesis of two or more units of ipformation from the text; (2) a
generalization or summary subsuming information from more than one unit
in the text; ;)r (3) an inference arrived at through logica@ reasoning
or instantiation of ideas.

Summary/Generalization

Text: As far as I know there has never been a rule against pets in-a-
space station. We had just never had any pets until Sven Olson
decided he wanted one; None of us ever figured out why he chose
the pet he did.

Recall: A fellow named Sven decided to take a pet-‘Pto a space station.

Synthesis |

Text: Today, if you should visit a space station, don't be surprised
to hear a canary singing.

Recall: When you hear a canary up in a space station ...

Inference

Text: Just then Sven appeared at the door. In his hand lay a tiny

bunch of yellow feathers with claws sticking up in the air.

Recall: He finally found the half-dead bird.

Text Erroneous. These units included text information which the

reader had confused or combined in an-erroneous way. Examples of

erroneous information conveyed in the recalls are given below.

-



Error$ in names

Text: ''Where's Sven?" 1 asked. ''He's loovking for Claribel,'" someone
. Answered,
Recall: Jim was looking for Claribel.

Incorrect information or incorrect substitution

Text: ''Where's Sven?" I asked. '"He's looking for Claribel,'" someone
answered.
Recall: They were looking for Claribel.

Inaccurate summary or incorrect synthesis

Text: Claribel was put into a face mask. It was as large as an oxygen

— ____tent for her.

-

Recall: And they put her into an oxygen tent.

Faulty inference

Text: As far as I know there has never been a rule against pets in a

space station. ... We couldn't be sufe if we were breaking any

rule having her there. Bt we 1ik¢d her too much to take a

chance on losing her. We had g'little trouble hiding her when
important guests came, -

Recall: You are not allowed to have pets on the space station.

/

Text External. Recall units of external information included

either information that was so general that it did not convey any
specific information or was a convention of storytelling and oral

recall. Examples of text extermal recall units are given below.

-~~~ Yague generglitations

Text: During the night, part of an air line had frozen, and the alarm
: - .
had failed to go off. Half a million dollars worth of engineer-
. »
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ing instrumen;s had let us down. ) ‘,
. +

Recall: One night half a million dollars of engxneering parts (or some-

thing liké that) had failed. 7,. B

Story telling conventions

-

‘Text: No specific referents
Recall: And at the end of the story it says ...
or _ / S S

LY

That's all I can remember.

Structure Variables. Three kinds of Strugture variables were
constructed in an attempt to assess how readers in the sample wexe
relatlng p1eces of incoming 1nformat1on tbgether. Each group of vari- -

ables is discussed in tumrn. o C : S

N

Logical Connectives. Logical connectives provideduinformatioq_

on how the reader was combining or joining together pisces of infeinp—
‘tiop both within and between clausal unifs. It was believed fhat this
type of connectlve would provide insight into the logical relat10nsh1ps
that the child was making as’ he read the passage Each’ time a”}qucal

connective (conjunction) was encountered‘in the student's transcribed

k]

recall, it was allocated to one of eleven connectlve categorles -Bach -
connective was given a count of one and the total number of connectlves

within each category was summed to establish a connective scoresnm;‘

that category for each stullent, - R

e %

Conzunctlon This connective expressed the general relation-

.

ship of joining together two or more ideas. The most common conjqnttion*

' was "andl'.

By



Recall: They were on a space station and people used to visit them.

Disjunction Disjunction expressed the_relationship:of .
alternati;es. The most common word used to express disjunction was 'or".
Recall: They had to hide the canary or let the visitors find it.

Manner Connectives of this type expressed the mode or ﬁanner
of an action or indicated with what anéventwas concerned. The most
commonly used words to express the manner in which something occurred
were "about', "with" and '"like'.
Recal;s: Something was wrong with the air. \ i .

The story was about a canary in a spsce station.

She looked like she was dead.

Causality These connectives expressed the relationship of

cause and effect. Common words denoting causality were ''because'', 'then"

- - L
and "so".

Recalls: Steve liked pets Eguhe wanted one in the space station.

They gave her oxygen and then she came back to life,

They had to hide the bird because people caﬁe to visit,

Purpose Purpose indicated an intentional act or event that
was carried out in order to obtain a particular result. Commonly used
words to express purposive relationships were ''to'", '"for'" and '"so".
iééalls: People used to visit them in the space station.

He was looking for the bird.

He went out so he could look for the bird.

Concession This relationship expressed the yielding'of a
ﬁ;int in an argument or the acknowledgement of an alternate situation.

The most commonly used words to indicate concession were '"but' and

"however'. ' o
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Recalls: They gave her oxygen but she kept on passing out.

They didn't hear her but she made a lot of noise.

" He thought she was dead. However, he wasn't sure.

Contrast Connectives of this type expressed the relationship
of divergence or differences betweenobjects or actions. Words‘express—
ing contrast that were used were "same as'" and 'different from'".
Recalls: Claribel woke him up every morning. It was the same as

having a whistling alarm clock.

They gave her oxygen again. But this time was different from

the last time because she stayed alive,

Condition Copditional cpnnectiQes expressed the relationship
whereby one thing limited or modified the existence of something else.
These relationships are commonly known as '"if-then'" conditions. Words
used to express conditional relationships were "if" and “if-then".
Recalls: 1If you ever heér a canary singing it means you have a double

safety guard.

They didn't know if they were allowed to have a pet.

If the bird hadn't gotten sick then they would have all died.

.

Temporal disjunction One event happened either before or after

another event. Words such as "before', "after", "then'" were used to
express this relationship. '"Then'" was used almost exclusively by the
students in this sample.
Recalls: They took the pet. Then they realized that something was
wrong with the éif.
It was about a canary in a space station and after she died.
Where the words "and" and 'then" appeafed together as connectives

- (which they often did) they were considered to be one temporal dis-
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junction on the grounds that ''and then'" was simply a child's idiomatic

expression for a ''then' connective.

Recalls: They searched all over and then Steve came back with a bunch
of feathers in his hand. And then tﬁe doctor came and they
put her in oxygen and then she came back to life.

Temporal conjunction An event happened at the same time as

another event. The most commonly used words for this relationship were
"when" and ''while".
Recalls: They heard her singing when they got her.

When I looked up, I saw the canary.

She always peeped and whistled while the visitors were there.

Location Objects or events were placed in a spatial frame-
work. The words "at', "in', "on', ''to', 'from'" and "over" were
most commoniy used to indicate the location of an object or an event.
.Recalls: 1It's abouf a canary at a space station.

They were on a space station.

The men in mines always took a canary with theﬁ.

If you ever go to a space station

He could hardly drag himself from the bed.

They put the oxygen mask over her.

Referential Connectives. Referenmtial connectives provided

information on how readers were relating the information they were
currently recalling back—to previous information they had already
given. That is, feférential connectives were words that were used
throughout a recall, that had an_an;ecedent in the form of a noun or ;

c’ause which appeared earlier in the recall. They were believed to
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be another indication of how the readep attempted to organize the in-
coming bits of information into some kind of cohesive set of inter-
related ideas. In other words, how did what the reader recalled at
one given point in the recall relate back to what he recalled iﬁ the
previous sentence or sentences?

As in the case of logical connectives, each time a referential
connective was encountered in the student's transcribed recall, it was
allocated to one of ten referential categories. Each referential
connective was given a count.of‘One an?/fhe total number of connectives

within each category became the student's score for that type of

connective.

Pro-form pronoun Personal, possessive, and demonstrative

pronouns that stood fo; or referred back to a previous antecedent con-

stituted the pro-form group.

Recalls: Steve, one of the men, liked pets so he wanted to take one.
The people were up in the space station. ... And they
‘didn't know if they Qere allowed to have a pet.
Jim was looiing for the bird and he came back with yellow

feathers and claws in his hand.
e

Story referent pronoun This connéctive was like the pro-form
pronoun but there was no antecedent fof it in the student's recall.
Rather the pronoun referred directly to a person or persons in the story
itseif and, therefore, integrated the ihfé;m;tion being conveyed with \\\\
the story concepts‘rather than with the noun or clause just previously
mentioned by the student.
Recalls: It was about a bird, a canary. And they were on a spacé

~

station.
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[yl
If you should ever visit a spacé station
The antecedent for the 'they'" and the ''you'" have not been referred to in
the recall itself, only in the story.

Relative pronoun This connective included the relative class

of pronouns and were generally used to introduce clauses.
Recalls: There was a fellah up the front who was sleepy.
It was about a canary and some men who tried to save it.

Complementizer A complementizer was a connective‘that intro-

duced a noun complement.

Recalls: They realized that something was wrong.
If you visit a space station and a cana;y passes out you
aiways know what it means. )
Régetition A lexical item was repeated and was meant to refer

to the same item previously mentioned.

Recalls: They were on a space station. ... So he wanted a pet to

stay in the spacé station.

They gave her oxygen but she kept on passing out. So they
gave her more oxygen. ~
Synonym One lexical item replaced another but was meant to’

refer to the same object or event. The substituted word was the same

4

part of speech.
Recalls: Steve wanted a pet and he picked a canary. ... And they gave
he bird more oxygen. |
jkey gave tﬁe canary some good air but she passed out again.
1 i 7 .

So ‘they gave her more oxygen.

. - ‘ ;
Class inclusion A noun introduced a subset of a class already

mentioned or, conversely, named the class of a particular subset
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previously recalled.
Recalls: It was about a bird, a canary.

Sven, one of the men, liked pets.

Derivation Two lexical items shared the saﬁe'semantic root
and were usually the same part of speech. A derivation connective could
have been derived from another part of speech (for example, from a verb)
but the derivation must have been a noun.

'Recalls: She sang a song.

When the miners used to go down in the mines

So he squawked and they had a hard time explaining the squawks

and noises. '

Inclusion A general word or phrase was used to refer back
to and sum up a previous description of anevent or happening.

Recalls: Y3So he wanted a pet to stay in the space station and he thought
iﬁ-wouldn't do any harm.

And then they found out what had happened. (Previous text

told of the air liné freezing.)

Formal répetition A lexical item was repeated but it did

not refer to the same object or event mentioned previously. Instead it
introduced a new member of a-class or a new concept associated with
the repeated word.

Recalls: If you ever visit a space station and hear a canary singing ...

One of the men in the space station liked pets. ... And they
realized that the men in the mines took a canary down.
Staging. Staging variables were constructed in an attempt

to understand how the readers in the sample were ordering and/or



organizing segments of the story into a mpaningful";holerwhich they later
conveyed to the researcher during their oral recall. . In order to observe
this phenomenon, four variables were created: (1) new topics; (2) elabor-
ations of topics; (3) elaborated topics; and (4) sequence of new topics.
Each variable is desc;ibed below following which is included a sample
of the coding of one‘ﬁassage and the tabulation of scores.

New topics A topic was defined as the noun or personal pro-
noun that was‘the subject of the clausal unit. In order to be considered

as a new topic, the topic had to be introduced 4s the subject of the

clause of the first time in the recall.

NT NT
Recall: A bird was in the story. And the people they were up in a
old T

-~

space station. And they wanted a pet.
A topic was considered new if it was introduced as a subject for the
- first time in a clausal unit appearing later in the recall even though

NT

Recall: (continuation of the example above) ... The space station
' /

it had been previously mentioned as t?ﬁ object in an earlier clause.

had trouble with air.
Clauses.that contained completely incorrect information were
not considered in the coding. HoweYér, if 4 name (a; a topic) was con-
\ o
fused but the remainder of the clause was accurate, the topic was
included in the coding. The rationale for this was that incorrect

informatiom of this kind had been counted as erroneous information

when the cafusal units were categorized into one of the four Content

variables.
B m‘ V )
Recall: Jim went to look for Claribel.

T,

El ations Elaborations were additional pieces of informa-

tion that werw:g§ven about new topics. These often occurred immediately

101
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following the new topic but they could also occur later in the recall.
Completely inaccurateelaborations on a topic were not counted. (See

example below).

Elaborated topics When a new topic was elaborated upon it

was considered to be an elaborated topic which was a subset of the new

topic.

NT ET ) Elab
Recall: And the people, they were up in a spac® station. And they
Elab Elab

wanted a pet and they didn't know if they were allowed.

Sequence The sequence variable was simply the count of the
number of new topics that the reader had recalled in the same sequence
as presented in the story or in an acceptable sequence such that the
sequential development of the story was maintained. During the coding
of the staging variables it was found that there were virtually no
instances of incorrect sequencing. Hence, the sequence Qariable and
the new topics variable were the same thing. The sequence variable

was, therefore, abandoned since it added no new information to the study.

.

Example of the coding:

1 2
A bird was in the story./ And the people were up in a _space
T 2e 2e 2e
station / And they wanted the pet/and they didn't know/1f they were
“2e 2e 3
allowed ./ And they heard him s1ng1ng/when ey had h1m1/ The sBace
le

station had trouble with the a1r/ And the canary went out one nlghf/
4
and the air wasn't no good/ She stopped breathmg/ And then thex
5

brang in the oxygeq/and the oxygen went over the bird/and then she
2e .6
came back to 1ife7/ And they found out/that the air lines was frozen/
7 .
and the air had gone bad./

—
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New topics (indicated by number only) = 7

Elaborations (indicated by e's) = 10 |

Elaborated topics (indicated by how many numbers from one to seven
have e's with them) = 2

Sequence = 7 (All new topics were introduced in a sequence compatible

with the story sequence).

Reliability and Validity

Since it was not possible to estimate the reliability and val-
idity of the raw data items, the best that could be done was to consider
previous studies conducted using the same intruments. The RMI instrument
used to measure the graphic, the phonic, the syntactic and the semantic
variables was based on considerable research in the field of reading.

It has been widely used for over a deéade and the concensus from both
clinical use and research studies is that, although it is time consuming
to use, it does give a good measure of a child's ability to use cueiﬁg
strategies while reading. It would.seem‘then, from past experience
with the instrument, that it is highly reliable and valid in terms of
what it claims t; measure,

The instruments used for measuring the Content and Structure
variables were virtually at the opposite extreme of the continuum.

- In the case of the Content variables, a variety of modifications of

the present instrument havglbeen used to assess the kind of information
that students extract from print as they read. Studies done to date
have used‘very small data bases (from twenty to forty) and have usually
modified the instrument on logical grounds only, to suit the purposes

of the particular study. As a result, no consistent findings have
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emerged that enabled the present researcher to utilize a "proven'
instrument for assessing the Content domain.

As far as the researcher is aware, no studies have been con-
ducted whereby the instrument for measuring the Structure variables
has been used to assess how childrenwere structuring or organizing the
incoming information as they read. Eorster (1978), however, used
logical and referential connectives to assess whether differing the
number of connectives confained within a passage affected the amount
of information recalled by twenty average fourth grade readers. Fagan
(1978b) used the instrument to assess the use of connectives and staging
in nine, ten and eleven year olds oral language. This study, then, in
the area of assessing Content and Structure had little empirical
evidence to use in selecting and/or modifying an instrument for measur-

ing the two domains.
N



CHAPTER 1V
DATA REDUCTION

This step in the study was undertaken in order to reduce the
number of independent variabies by constructing weighted composites
from the thirty-two observed variables contained within the raw data.
This was done for two reasons: (1) to convert the data into theoretically
more meaningful constructs; and (2) to ren&er the data more manageable
statisticaily. |

One of the biggest problems in educational research stems from
the fact that many of the concepts we want to work with are not directly
measurable. In the case of this study, how does one 'get at" a reader's
ability to use cues from his background knowledge and language fluency
in order to help hiﬂ‘understand what he read? Or, similarily, how
does one 'see" what the reader was selecting to focus on from the
printed pages and h&& he then organized what he had selected in order
to make the print comprehensible? Since these are all mental processes,
such hypothetical concepts and unobservable constructs, or iatent
varisbles, cannot be directly observed or measured. However, "a number
of variables can be used to measure vérious aspects of these latent
varigbles more or less accurately" and, therefore, can be regarded as
indicatprs of the concepts or constructs under investigation (Joreskog,
1976, £.53). Each indicator has a relationship with the latent variable
but if one indicator alone is used to measure the concepf~a biased
measurement is the result. By using several indicators of each latent

~

variable, a more accurate assessment of the concept is obtained. Since
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one then ends up with several variables measuring the two or three
constructs thought to b¢ associated with the organizing ability or

& cue selection ability, the question arises as to how to disentangle
the complex interrelationships inherent in such data into their major
and distinct regularities.

Factor analysis can simultaneously manage over a hundred

variables and, based upon the correlation coefficients between the inter-

related observed variables, extracts groups of variables that cluster
together to either confirm a priori constructs based on the theory or
to produce constructs eX post facto where predictions as to the under-
lying structure of the data were not made. The c¢luster consists of
variables that correlate highly with one another and have comparatively
low correlations with variables in other clusters. Hence, the data
become more meaningful thgoretiéally.

The second reason for using a factor analytic appfoaéh is to
reduce the number of independent variables used as predictors of
reading comprehension suth that stable model parameters could be esti-
mated. The estimation of the relationships of models of the kind for:
ulated in this study involves the estimation of mathematical equations
which are probabalistic rather than deterministic. In practice this
weans that if variables sre added to or taken away from an equation
representing the model, the parameter estimates will change., By the
same token the estimates of any equation will also change with differ-

ent samples. Thus, the résearcher is constantly confronted with the

3

problem of the'reliability of the results for the estimates of the

model. Questions arise such as: (1) how. great is the sampling fluctua-.

tion; (2) how sensitive are the estimates to model misspecification;
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that is, to the erroneous inclusion or omission ©f a variable or

variables? , .

Unforkunately, not a great deal is known about the reliability
of the estimates of regression equations due to the above problems
(Kerlinger & Pedazur, 1973, p.446). It is known, however, éhat the
variability of regression estimates is a function of three factors
(Pindyck § Rubinfeld, 1976, p.22): (1) the random error which consists
of two parts, measurement error and Stochastic exrror which is usually
due to the erisneous omission of explanatory variables; (2) the sample
size or more sbecifica]ly, the degree of freedom of the sum of squares
error; and (3) muiticollinearity.

Random error can be reduced by improving the precision of
measurement and by improving the design or specification of the model.
The design of the model, however, has been established for this study
and, therefore, is not manipulable at this stage. In fact the purpose
of this study was to test an integrated theory of reading in order‘to
be able to justify improved designs in the future. The matter o; the
precision of measurement is, however, under the control of the investi-
gator. This was managed through the technique of latent variable
construction based on several observé& variables representing theoreti-
cal concepts. The procedure is discussed above. \

The variability of the parameter estimates is also attributable
to safple size; the larger the sample the less the variability. 'Most
researchers are advised to use as large a representative sample as
possible. .Thus, Kerlinger and Pedazur (1973, pp.446w447) suggest that

"any multiple regression analysis, and especially those with many

independent variables, should have at least 100 subjects, preferably
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200 or more,'" because 'the larger the sample size the more precise the

statistical estimate." ) 8 {
It is not, however, the absolute number of cases that is ‘ ”'j
important, but rather the number of cases in relation to the number ¢f
independent variables. The object of the exercise is to minimize . ad
3.
sampling error. In the context of a discussion of multivariate.analysis,
Nunnally (1978, p.421) argues that "a good rule is to have at least ten
times as ﬁany subjects as Qariables", whereas, in contrast Kerlinger and
ﬁedazur (1973, p.282) étate ""'some authorg recommend thgt the ratio of ~
independent variables to sample size be at least thirty subjects per
independent variable." In the case of the present study, an attempt
was made to try to come up .with a compromise between the two suggestions

by : (1) including approximately 100 students in the sdmple; and (2) by

restricting the number of independent variables in the .model through

“

the uge of latent or composite variable construction based upon the

clustering of observed variables, 2 «
Third, the problem of multicollinearity as a source of

varikﬁility\in regression estimates was dealt with by constructing

composites that contained most of the collinearity within themselves.

The composites representing the constructs under investigation would then

be relatively independent of one another within the model.

Cueing Strategy Composite Construction
The correlation iatrix presented in Table 1 clearly indicated
that 'a great deal ?f\ovquap or multicollinearity existed between some
of the variables. A coefficient of .925 between the graphic and the

- phonic variables and a coefficient of .752 betﬁeen’thg syntactic and

..

&
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semantic variables leads one to believe that, in fact, graphic and phonic .
cueing strategies were so closely related that they were not separate
variables but together formed a grapho-phonic strategy. Similarly,
the syntactic and semantic variables appeared to both be part of some
underlying concept that incorporated the reader's ability to use syntax
and semantics in an-inéegrated manner,

Such coefficients were not unexpected since we know that
readers learn to use letter-sound (grapho-phonic) relationships to
assist them in decoding words. We also know that the semantics or
meaning of a sentence is not likely to be understood if the syntax
or grammar does not sound like real language. Nor was it surprising
to‘find that syntax and semantics actually had low negative correlations
with graphics and phonics. Experience by professionals working with ~
children learning to read indicates that many readers are overly
concerned with accurate letter-sound relationships. Such an obsession
with accuracy often leads the child tq.bglieve that as long as he
reads as accurately as he can, that it matters little whether what he
is reading sounds right and makes Sense to him, Those readers who put
language sehse énd meaning first are usuallytthose who are least con-
cerned that their readinc be an exact (or very close to exact)
- rendition of the text before them. Discrepancies betyeen what th;
aufhor has "said" and the child's interpretation of the print only worry
this type of reader when his reﬁdition fails to make sengevand he
wanders too far from whaf>the authoé has implied; hence, the low
negative correlation. This seems to imply that thé relationship-

between graphics/phonics and syntax/semantics is, at best, very

low and if important at all, is important in a negative direction.

~
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Since the correlation coefficients bear out the relationships
observedvby‘proféssionals in the reading field, one could reasonably
hypothesize that two factors would emerge when all four variables are
factor analyzed. Because the factor analysis was intendéd ta be
confirmatory, as opposed to exploratory, two factors were called
for using an §rthogona1 r?tation since, from experience and from
a theoretical Basis, if a’;rapho-phonic and a syntactic-semantic
factor emerged.they should be independent of one another.

Support for two factors was found in the results presented in
Table 2. The factor matrix clearly indicated two factors and there
were two eigenvalues greater than one. The problem of the number of
factors to be extracted and subsequently rotated has no general
solution. Theoretical considerations in a confirmatory analygis should
provide fﬁe most important direction for extracting factors but Kaiser's
"qigenvalue-oné" rule is also often applied routinely as a solution
to the problem. This rule of thumb suggests thét the number of factors
be equal to the number of eigenvalues greater than one (Kaiser, 1966,
1970). It should be :ememberea that this is just a rule of thumb that
works more often than not and what one really wants is some compromise
or balance between the adequacy of the factors in accounting for the
variance among the var;ables and the interpretabili;ynof these factors
in substantive terms.

An ;xamigagion qf'the patterns qﬁ loadings in Table 2 bears
out the argument advanced earlier in connection with the dimensions
of cueing strategies; Factor one was clearly a Grapho-Phonic factor

representing variability in the use of letter-sound-reélationships

to gain meaning from print. Factor two was a Syntactic-Semantic
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factor 1 and reflecfed the way in which the readers varied in their use
of language patterns and experiential background to assist them in inter-
preting the print before them. The factor score coefficients in Table 2
were then used to construct two latent variable composites. The general
formula used to construct the composites was:

Fl = WIZ1 + W222 + ... Wka -

where Wk = the factor score coefficients and
Zk = the stgndardized values of the va;iables.
Thus Z1 = (Var 1 - mean of Var 1)/ the standard deviation of Var 1.

0

Content Variable Composite Construction

During the coding of the data it was noted by tbe researcher
that the staging variables\(NTOP,‘ETOP, ELAB) seemed to be measuring
the same kind of underlying construct as the Content variables (TSPEC,
TENT, TERR, TEXT). On these grounds it was decided to collapse the
two sets of' variables into»one and to do‘a principal component analyéis
since ther; was only one:eigenvalue greater than‘oﬁe. Scrutiny of
the correl#tion matrix in Table 3 indicated that, indeed, there appeared
to be a great deal in common between the Stagingiyariables and the text
v specific and text entailed vari#bles of the Content domain. Text
.erroneous and text exterﬁal iﬁfbrmation from the Content domain had
”{ much lower correlations with the staging variables aﬁd, therefore,

1. Throughout the remainder of the study the initial letters of the
latent variables are capitalized; for example, Grapho-Phonic, .
Syntactic-Semantic, Content, Description and so on. The initial
letters of observed variables are not capitalized; for example
reading comprehension, graphic similarity, text specific and so on.

.
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could eonstitute a }econd domain. '

The results of the principal‘component analysis is shown in
Table 4. With the exception of text erroneous and text external, all
of the variables loaded high as a single factor. Theoretically, these
two variables were éuiteqdistinct from the other variables in the com—'
posite since one indicated erroneous information that the reader had
constructed as a nesult of reading the text and the other indieated
a vague conceptualization of information in'the text or what is eften

called a story telling convention.‘ On these grounds it was decided

to extract two orthogonal factors from the data to see if two dlstlnct

3

a

factors ex1sted
The results in Table 4 indicated that there were not two o

distinct‘factors in the data. The ?ector loadings in the factor matrix

for the two:facton solution indicated that when an attempt was made to

force the varlables into two factors the factor loadings became unstable,

that is, they began to sh1ft 1n such.a way that they became uninter-

pretable ‘given what the varlables were attempting to measure. The

results on the correlation matrix were aga1n coﬁs1dered and since the

staging variables did not appear to be add1ng any new informatlon over-

and-above the information given by the Content variables,.it was decided

|

to eliminate the staging variables. It was believed that they were
measuring the same thing and in virtually the same way as the text

specific and text entailed variables from the Content domain.: Note e

“the high correlations between the TSPEC, TENT variables and the ETOP,

ELAB variables. They were, fherefbre, considered to be'redundant.
Since there was only one eigenvalue greater than one for the .

combined Content and staging varlables, it was dec1ded to use a

g .
5 - . - - o
g P L
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principal component analysis on the Content variables by themselves.

Table 5 gives the results of the analysis. The factor score coefficients

were then used to construct a latent variable composite using the same

equation as for the cueing strategy composites.

Structure Variable Composite Construction

Since the staging variables .were eliminated due to redundancy,
the Structure variables'consisted.of two sets of connectives; namely,
logiéal connectives and referential cbnnectives. During the
course of the coding it was notpd that some of the ¢ mnective types
were used so Seldom by the students in the sample that the. could not
realistically be called variables. The cut-off point for the purpose

- "
of eliminating the non-variables was established as a result of the

" univariate analysis. Six variables, four logical connectives and *wo

referential connectives, were eliminated because the mean for those ]
variables fell below .5. This meant that, on the average, fewer than

half of the sample used those connectives only once. The logical

connectives that were eliminated included disjuntion, concession,

" constrast, and condition while the referential connectives excluded

from further analyses were the relative pronouns and derivationms.

Tﬁis segment of the study may be thought of as exploratory

~

- since the researcher was unable to hypothesize which connective variables

would cluster together to form factors. It was believed that there
were perhaps three types of logical connectives, each with an increasing
level of complexity; namely, descriptive, expiicatiye and perceptual.

However, no similar categorization was postulated for referential

connectives. At best it was thought that by examining the connectives
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.
used during an oral recall of a story, an indication of how the child .
was organizing incoming information could be ascertained.
An examination of the correlation matrix in Tﬁble 6, likewise,

did not give any clear indication of how the variables might cluster.
While it is true that some variables corrélated more highly than others,
there was no clear?pattern emerging as there had been with the cueing
strategy variables. In an attempt to get a reasonable solution to the
problem, it was decjded, first of all, to factor analyze esch set of
connectives (logical and referential) since the} seemed to be theoreti-
cally different in kind. §ince this was an explgratory analysis no
restrictions were placed on the number of factors to be extracted from
each set of variables. Rather any factor with a root or éigenvélue
greater than zero was to be included. Orthog;nal solutions were used
since the researcher was attempting to delineate principal fac;ors»that
were independent of one another.
' - Since this part of the factor analysis was exploggfdry in
nature, principal féctqring Qithout iteration was qsed. Further, the
main diagonal of the correlation ﬁatrix was not altered which meant that .
the principal componehts7extracted were exact mathematical'trénsforma~
- tions of the original variables. This method of factoring did not *
requife any assumptions about the general structure of the variables
which is characteristic of an exploratory type of factor analysis.

This procedure is in contrast to the principal fa;toring with
.iterations that waé used for the confirmation of the two cueing strategy

dimensions. When using itérafions,\ggp main -diagonal elements of the
\ .

—

correlation matrix are automatically replaced wit

each time an iteration.is carried out.
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When each set of comnective variables was factor anal;:§q, the
résults were ambigiohs. If the eigenvalue greater th;n onebcriter;b\
was used each set of variables should have had only one factor. Howe&@;,
the factor loadings were not at'all clear cut. In each case three or \\~‘
four variables loaded on the first factor and the others formed single- N
tons or doubletons. Since the same thing happened with both sets of
variablgf, it was decided to vollapse the two sets into one set and to
‘proceed from there in trying to extract factors, again using the roots
. greater than‘zero criteria.

The first andlysis indicated that there sh;uld ﬁrobably be two
factors based upon the eigénvalues. When the rotated factor matrix
was considered together with all of the ;igenvalueslto ascertain where
the biggest drop in the amount of variance occurred, it was decided to
eliminate all singleton and douﬁleton-factors on the right hand side of
the matrix and to rerun the analysis fo extract six factors. Factor
six was a singleton and, therefore, eliminated and-a five factor‘i
solution was attempted,

In the fivé factor analysis, Fqctor;s was a singleton; it was,
therefore, eliminated and a four factorrsolution called for. Factof 4
proyed to be a doubleton but Factors 1, 2 and 3 were beginning t§ ” N
cluster. Consequently, Factor 4'w§s dropped and a three factor .
solution attempted. The results of the three factor solution were
accepted for three Teasons: (1) the variables ciustered wi;h‘ho
singletons or doubletons; (2) the three factors ;?re interpretable;
and (3) three eigen values were greater than one. On these grounds,

a compromise was m#de and the results of the three-factor ;nalysis

- {
i

)
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is presented in Table 7.

Factor 1 was a Descriptive factor representing a simple

joining together of what occurred in the story. The connectives 0

included in 'ths factor were conjunction, manner, t'emporal disjunction,
. .
location, prd?form pronoun, synonym, repetition and inclusion. Ideas
were\strung together in a simple recall maﬁner by the use of the conjunction
"and" and the temporal disjunction 'then". Other Descriptive connectives '

told how and where events occurred. For example, the manner connective

"with" was often‘used to describe Sven after he had found the bird --

""He came back with Claribel on his hand." A location connective '"in'"
L] D s e anad
often described where the people in the story were -- "They were up

“in a space station."

The referen;ial connecti&es_in factor one indicated that more
description about a person or anevent was about to occur. For example,
through the use of the pro—f@nmpronouns"he", "she" or '"they", the
subjects of the study képt adding bits of information about a previously
menti.'éd person(s). Or soﬁetimes they simply repeated thednamé or
usgd 4 synonygdfof’the word and‘then gave another piece of information.
Th;ough the Gse of an inclusion connective, the children summed up
1nformat1on on ‘an event and then added add1t10na1 information about
the event, For example, a child may have already told about the air
line fréezing in the space station. He then went on to say, "This
problem made tﬂé bird pass out and the men act Qery sleepy."

Factor 2 was an Assﬁc1at1on factor which was made up of three
-connect1ves, purpose, complementlzer, and class 1nc1us1on. It d1ffer€ﬂ

from the Descriptive factor in that two pieces og-infornatinn,were

related to each other in an associative manner rather than one idea
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simply being followed by another. That is, these connectives associated
the event with the reason for the event. The word 'to" was a commonly
used purpose connective and was frequently used to tell why the people
on the space static:. did what they did. One example was, 'Sven went

out to look for Claribel."

The complementizer connective most often seemed to be used to
associate a person with what he said, knew or thought. For example,
many students said something similar to "He said that she wasn't dead."
or '""The Doctor didn't think that’ the canary was dead.' Through the use
of ihe class inclusion connec?ive the studeﬁts associated information
they were giving, which was about a subgroup, with the larger group .
to which it belonge&. Or, conversely, they associated the larger
inclusive group they were discussing with one of its subgroups. One

»

child said near the beginning of his recall, '""Some men were up in a
.

space station." Later he recalled the following, "Jack, the man who .
was the cook and the doctor ...'". Here the child had made the associa-

tion between a particular ﬁan_and the large group of men of which he
was a part. When another child said, 'One day Sven got ; little
yellow canary because he liked pets.” he was associating the larger
group, pets, with the subgroup canary.

F;ctof.S was an Integrative factof and consisted of four
connectives; causality, temporal conjunction, story referent and
formal repetition. The Integrative factor would seem ‘to be thg most

complex of the three factors in that the reader had to perceive inter-

A

relationships between ideas rather than just stringing together or
making the association between two ideas.

In a sense, then, the use of Int;grstive connectives required
f :

/
)
\
I~ o



a more abstract~or complex type of processing than did the use of
connectives in the other two factors. The use of causality connectives
clearly indicated that the reader had 1ntegrated many pleces of infor-
mation from the. story and from his own experiential background inyorder
to make a statement like, "The canary passed out because she did not
get enough air when the airline froze." Nowhere in the story did it
actually tell why the canary passed out. The reader must have.made

the inference from what was said in association with his already
existing knowledge.

The temporal conjunction connective most frequently used was
"when". Here again the reader had to integrate several pieces of infor-
,matdon to come up with a statement like, "Ehgn'Sven finally came back
~with the bird ...". The story referent connective indicated an inte;v
gration of information between the actual characters in the:story and
the pnonouns used to represent them in the recail. No intermeH;ary
reference was made to themdat the beginning of the story.recall and,
therefore, everytime a student said "they" or '"she" uhich referred
directly back to a person in the story, the student had to be 1nte-'
gratlng all of the p1eces of 1nformat1on about that person with his -
use of a pronoun to represent the person in his recall.

Flnally, the connective formal repetition represented an
integration of 1nformatlon because before the reader could use a noun
in this manner he had to understand the relationship between the
concept 1mp11ed by “the word when he f1rst used 1t and the concept
1mp11ed by the woxrd when he used it. agaln but 1n a dlfferent context

" For exampIe, almost all of the students talked about the canary passing

out in the space station. Some readers also talked about the fact that

125
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. i 4 ‘ *
when miners take a canéry down into the mines, it acts as a warning
when the air isn't riéht. Here the same word was repeéted but it did
not represent the same canary nor the same situation. :Yet in order to
make the relatiénship between the canaries, the child had to understand
the interrelationship between the canary passing out in the space
station and the use of canaries in mines.

Once the three factors had been extracted the factor score

coefficients in Table 7 were used to construct three latent variable

composites.

-
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CHAPTER V

‘h}\

FINDINGS I: ESTIMATION AND DISCUSSION OF BASIC MODELS

N This section of the study deais with the estimation and dis-
cussion of: (1) the cueing strategy model; (2) the discourse processing
strategy model; and (3) the relationship between these two basic modelﬁ.
‘The chapter begins with a correlation matrix for allnof the variables
in the models becéuse it is on tﬁe basis of the coefficienfs in this
matrix that éll other.énalyses were conducted.‘ Table 8 presents the
corfelations, each of which was Based on the maximum number of cases
for which data were available; the case base for each correlation
appéa:s in the upper triangle of the table. A series of regression
éhalyses was then ﬁsed to identify the relative.effects of\the sets
of predictor variables within each model on. reading comprehension
as well as the effects-of cueing strategy variables on'discourse
processing variablés; |

Several variables in the cofrelation hatrix are unmeasured
varlables whose nature was determlned by factor analytlc tech..gues
GP, SS. CONTZ DESCR ASSOC, INTEG and CONNTECT (which will be dlscussed
later) -are a11 factor composites or latent varlables and have a mean
" near zero and a standard dev1at10n of~about one. The means of such _
composites have no real meanlng because they are composed of added |
;élghted scores of the varlables underlying the construct. They are, ,

.however, treated as measured variables in subsequent analyses.

To gét from the basic cbrrelation data in Table 8 to the

.

ks,
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;?’
estimation of the cueing strategy and discourse processing strategy
"models, a series of regression procedures was used for both measured
and constructed variables. The results of each step in the analyses
as well as the discussion and subsequent decisions concerning further
ahalyses are dealt with in turn,

The Cueing Strategy Model  ~ :

- The cueing strategy model was outlined in Chapter III and is
presented diagrahmatical;y‘in Figure 6. Since it was found daring the
factor ana;ysis that two factors emerged from the cueing strateéy |
variables, hypotheses 1A and 1B had to be reworded slightly te read

as follows.

Hypothesis 1A: The greater the brd’iciency on the Grapho-Phonic strategy

" the lower -the reading comprehension score, when taking into account
the effects of the Syntactic-Semantic strategy.

Hypothesis 1B: The greater the proficiency-in the Syntactic—Semantic

strategy the hlgher the reading comprehension score, when taklng
‘into account the effects of the Grapho Phon1c strategy.

These hypotheses were tﬂsted us1ng standardlzed,part1a1
regression coefflcxents (standardxzed betas) . The utility of this
."procedure-lles in the fact that the effect of the‘Crabho-Phonic’strategy
may be calculated relat1ve to the effect of the Syntact1c-Semant1c

strategy, that 1s with the effects of Syntact1cs Semant1cs part1a1ed
out. The results of the regre551on analysis for the cue1ng strategy
'model are presented in Table 9. . ,;?f/ o 'ﬁf o

Ne1ther the standardized beta kbr the Grapho-Phonlc strategy

( 098) nor the correlat1on coefficlent between Grapho Phonics, and

i 4
o
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reading compreh;nsion (-.136) were significant; whereas, thenstandardiied
beta fo? the S}ntactic-Semantic strategy was .589 and significant beyond
the .001 level. Hypothesis iA was rejected since the Grapho-Phonic
strategy seemed to have virtually no effect on reading comprehension

in the presence of the Syntactic-Semantic strategy. What little effect
it did have was, @s hypothesized, negative but the coefficient‘was SO0

low that, substantively, a child's proficienéy in the use of lefter-
sound relationships had no effect on his ability to comprehend when
taking inté consideration the effect of the use of ;he Syntactic-
Semantic strategy.

Hypothesis 1B was acéepted since the‘standardized beta coeffi-
cie;t between reading comprehension and.the use of the Synt;ctic-
Semantic cueing strategy was substantial and highly sigﬁificant even
when taiing into account the effect of the use of the Grapho-Phonic
strategy. This indicated that, for this sample at>1east, what really
made the difference betweenr readers in their ability to comprehend
was their facility at using what they‘kned.lbout the flow of language
together with their background of experiences in order to assist them
in.inferpreting print. Their facility with letter-sound relationships
had virtﬁally nq-effect on their comprehension scores. Perhaps this
was due to the fact ;haf by grade four the use of letter-sound
.relafionships had been so well established that few children in this
sample had problems using such relationships whenever necessary~to
assist thgm in decodiné ﬁbrds. Geheraliy, a heavy emphasis is placed:
on'teaching such decoding SRills in the primary school years with less
'eﬁphasis placed on assiSting qhildren fo learn to use syntactic ‘and

semanticﬂskiils to their advantage. Despite this fact, for this grade

~

~



four gfoup, those readers who had learned, somehow, to capitalize on
their language ability together Qith what they already kneﬁ, were those
children who had a decided advantage in their ability to comprehend as
they read. |

-

One other point should be made. It is conceivable that if the
study had been conducted on a grade one or grade two class, when young
children are just learning ‘to read, the results may have been quite
different. At that point in time, young readers are not usually as
proficient in decoding skills as are grade four children whb have by
then become so well steeped in. such skills that decoding has beéome
more or less automatic with the result thaf the older child hea&s
more in the directiqn of reading as a means of learning. fUndoubtedly,
the S&ntactic-Semantic}strategy would still have a piofound effect on

young readers' comprehension ability, but it is likely that the

Grapho-Phonic strategy would have exhibited a much stronger influence.

The Discourse Processing;Straiegz~yode1
The analysis for the discourse brbces;ing model was much more

‘ probiematic than for the cueing strategy model because the measured
‘variables for the Content domain (text specific; text entailed, text
- erroneous and text extérnal) did not form two distinct factors; rather

they emefged as a single composite principal cémponent_factor which
was not.particularly meaningful. If a regression'ahalyéis between

the single composite and Teading comprehension had been done the
results ﬁould, of course, ﬁave simply been a correlation coefficie;t.
\Thérefore,‘an_alternate‘strategy was adopted. A regressi&n analysis

a

between reading comprehension and the four measured variables was

133
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'Eonducted on the grounds that the researcher was particularly interested
ithhe effects of the use of text specific and teit entailed information
given by the students as indicators of the kind of information that
the readers extracted and used to reconstruct the writer's message.
When these categories of reader information were included in a single
factor composite it became impossible to ascertain how much effect each
one had on the ability to comprehend- when controlling for the use of
the other categories. |

The analysis for the second domain of the discourse processing
model was straight forward since the fifteen connective variablee
represent1ng the Structure domain factored into three dlStlnCt and
interpretable composites. A regression analysis between reading
comprehension and the;three factors was then a viable procedﬁre for
estlmatlng the effects of each of the underlylng structures (Descr1pt1on,

Assoc1at10n and Integration) on the dependent varlable

The Content Sub-Model

¢

As indicated#;nichapter III the Content Sub-Model dealt with
the effects of.the‘four kinas.pf information extracted from ﬁrint on
reading comprehensidn.. The model is.represented'ﬂiegrammeticaily in
Figure 7. It'was hypothesized on the basis of the theory that those
students. who were trying-to " memorize much-of what was in the te;é
(as represented by the text specifie recall category) would.have '
lower comprehension abiliiy than those .students who were attempting

to incorporate the new information into their old or already existing

v e

frame of background knowledge. As a result, the latter type of student

would reproduce a recall that contalned a large proportion of 1nferred

v - -
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A

and summarized, or reconstructed informatiofl aivrepreseqted by the
text entailed category of recall. vIn addition: i?;was hypothesized
that the more erroneous (text erroneous) and vague (texﬁ externalj
information given by the student during the recall, the lower the
.comprehension score. These hypotheses were.formulitédvbecause it was
believed thatrerroneous and vague information was given whgn a reader';
backgroung knowledge did not allow him to interpret the fext either
correctly gr‘adequately. . R : .

Since the principal factor for the %ontent domain was not uséd
| in the énalysis, hypotheses 2A, ZB,‘QC and 2D did not, haye'fo be re—j
woraed; rather they were teﬁted as ariginally statéd.. Each hypothesis

is dealt with in turn. ’ ‘ ‘

N Hypoéhesis éA: The greater the amount of text spécifig information
given, the léwer‘the reading comprehénsiqancore, wheh '
takiﬂg into account tﬁe effects of the other Content domain
variables. | |

N . [

The rbsuit? of the regressiéq amalysis presented in Table 10
;ndicatéd that the standardi zed beta coefficiént between reading com-
prehension and verbatim or text specific informatiom :hs .049 which
was not signifiéaﬁt. ‘Hypothesis 2A was, therefore, rejected. This
ﬁeapf that in the presence: of the other three Content variaﬁles (text -
entailed, text erroneous and text external) the am&mt of _infomation
memorized and reproducéd hgd~no ;ffect on the chilﬂ's ability to |

. - ' o .
comprehend. . . E

.

Hypothesis 2B: The greater the amount of text -entailed infor-
LSS & i J
mation given, the higher the reading comprehension score,

A

when taking into account the effects of all the renainiﬁg
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Content domain variables.

The standardized'beta coefficient between integrated or recon-
structed informntion and reading comprehension was .437 and was signif-
icant atlthe .005 level. Hypothesis 2B wes, therefore, accepted. This
meant that in the presence of the other Content wariables, the amount
of information a child was able to infer, summarize or reconstruct as he
read had a strong and positive effect on his ability to comprehend
during reading. ) )

Hypothesis 2C: QThe'greater the amount of ' text erroneous infor-

mation given, the lower the reading comprehension score,

when taking into account the effects of the other Content domain

variables. ' ’ )

&

»

The standardlzed-beta coefficient between the amount of
erroneous information given and reading comprehensrgn was ~,372 which
was significant at.the .001.level. Hypothesis 2C was, therefore, aﬁcepted
and interpreted to mean that in the presence of the other Content |

varlables, the amount of information erroneously interpreted while

4 reading had a definite negative effect on ability to comprehend.

gzpothesis 2D: The greater the amount of .text external infor-

mation given, - the lower the reading comprehen-«

sion’ score, when taklng into account the effects of the other

" Content domaln variables.

The standard1zed beta coefficient between vague 1nforn~§f1n
and readlng comprehens1on was .050 and was not significant. Hypothesis
2D was, therefore, reJected. Th1s meant that when the. students in this
sample gave vague information or when they used story te111ng conven-

tions- it had no effect upon the1r ability to comprehend when taking

[
o -



139

{

into account the other three influences in the model.

~

The most surprising finding from this analysis was the .049
coefficient between reading comprehension-and text specific information,
especially given the cprrelatioe coefficient between text specific
‘and text entailed information (.714) and'b:tween text specific and
ireading comprehension (.271) both of which were significant. The amount
of verbetim recall information did not seem to matter very much when

text entailed information, erroneous informatiog\and external information
were simultaneously taken into account.

 The same situation seemed to be true for text e;ternaleinfor-

‘mation; the amount of,infgrmation that was vague and unclear did not seem
to matter relative to verbatim, integrated and.erroneeus information.
However, this was not particularly sqrprlslng because, although' text
external 1nformat10n did correlate 51gn1f1cant1y with text spec1f1c

(. 458), with text entailed (.387) and w1th text erroneous (. 266), it

had a very low and “non- 51gntf1cant correlation with readlng comprehen-
sion (.143). One could interpret this to mean that the positive
correlations between text exfernal-and the other'Content'variables
occurred ‘simply because the more information given in a reeall the

more 11ke1y the reader was to give vague generallzatlons and-to use
story te111ng conventions and that these were, 11ke mazes, 51mp1y .
stalling tactics to allow "think t1me" as the reader recalled the

story and, hence, were not directl} related‘te comprehensiqn.

"The'correlation between text specific and reading comprehen¥

“ -

9 ~ A "o o, IR
sion was twice as high (ahd 51gn1f1cant) as it was between text exter- ~70§.

nal and readlng comprehen51on. Therefore, the former relat;onship was

v

definitely important. What may have been happening, given the high
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coréelation between text specific and téxt entailed information (.714)
and the moderate correlation between text specific and text erroneous
information (.303) was‘that the significance of verbatim information
was subsumed in the production of integrated and erroneous information.
This probably occurred be;ause of the high degree of overlap or multi-
collinearity between the independent variables in thg model; especially
between text specific information and text entailed information. Since

the abstraction of specific or detailed information from the text was

~ .
necessary for the production of both text entailed information‘and text
erroneous information as well as for text specific information, it is
easy to understand why the variables overlapped; they all had a common
base. |

‘-The,importance, then, was ﬁotvinvthe abstracted information
itself but in what\the reader did with the .information as he. read; that
is, did he integraté, synthesizﬁ and summarize the incomiﬁg.pieces of
information or did he lack the relgvaﬁt ﬁackground and convert it into
erroneous ideas? If he simply recalled the abstracted infbfmatiOn
. verbatim, it was not a predictor of reading comprehension in the presence
of entailed and erroneous.information;'

At this point in the éhalysis it was gigcessary to<decide. -
whether or not to use text specific and text external in further analysis
.sinqé they had little effect on égmpreheﬂéioh scores ovér-and-above
the other two predictors.’ Due to the nature of the text_exterﬂal informa-
tion and because it had a very low non-significant correlation with
reading comprehension, it was decided to e1iﬁina£; this.variable from
, further anélysis. It was not, in‘faé;,‘giving any insight1intq‘the

4 .0 .
kind of information extracted and utilized during reading. .~ ¥

. i
J : _ . Lo



The ability to abstract text specific type of information,

however, was felt to be a prerequisite to giving both text entailed and

. ' I .
text erroneous information and did correlate significantly with reading
comprehension. Therefore, this variable was kept for further analysis,

especially since it was of key theoreticad interest to the study.

a

The Sfructure Sub-Model

| ‘The Structure of a student's recall was measured through the
use of stdgiﬁg variables, logical connective variables and referential
connective variables. The theo}y shggested that the better the child
" was able to organize and interrelate pieces of incoming information the
better the child wouid‘be able to comprehend. The original hypotheses
stated that: (1) the more closely the staging in a recall resembled the
original text, the higher would.be a reader'sléomprehension score;‘;nd

(2) the greater the.number of logicél and referential connectives used

—r
the higher the comprehension score.

As a result of the factor analyses described in Chapter Iv; the

—t .

staging variabples were eliminated and composités were constructed fos. -

the connective variables after eliminating some connectives and collapsing

the remaining seven logical connectives with the remaining eight refer-

ential connectiveé. Based upon the factor analysis,'hypotheées 3A, 3B

L3

and 3C had to be rewritten as follows.

Hypothesis 3A: The greater the use of Descripfive connectives the higher

the comprehension score, when taking into account the effects of

the Associative and Integrative connectives.

Hypdthesis 3B: The greater the use_of Associative conﬁectives the higher

the comprehension score, when taking into account the effects of

141
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the Descriptive and Integrative connectives.

Hypothesis 3C: The greater the use of Integrative connectives the higher

the‘comprehgnsion score, when taking into account the effects of

the Descriftivé and Associative connectives,

The resulf; of the regression analysis for this segment of the
study are presented in Table 11 and a diagrammatic represen;ation of
the model is‘presenfed in Figuie 8. The standardized regression
coefficient Betyeen Descrip;ive donnectives and reading comprehension
was .036 which was not significant; between Associative connectives
and reading comprehension was~.220, ;ignificant at tﬁe .05 level; and
between Integrative connectives and reading comprehension was .351
which was significanf at the .001 level. Hypothesis 3A was, therefore,

sTejected while hypotheses 3B and 3C were acéepted. This meant that,
relative to the effect of the use of Associative and Integrati&e con-
”ﬁectives, the use of Descriptive connectives had no effect on reading .

' "comprehension scores. It also meant. that the use of Integratlve connec-
tives had .a more powerful effect on readlng comprehen51on than did the
use of Associative connectives.

In substantlve terms this meant that it was not important how
well the readers were able to concatinate or string together bits of
informatiop as they were reading; rather what was important for com-
prehension was how-well fhey were able to associ#te one incoming idea
with another 1ncom1ng idea: and, even more 1mportant how well they
were able to 1ntegrate more than two ideas into a meanlngful whole.

]
Given the finding from the Content domain of dlscourse processing,

~

th1s was not surprising 51nce there, too, it was not important to

be able to simply recall verbatim pieces of information; rather, what

- -
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/

ng/important‘was how well the child could integrate, synthesize or
summarize the ipcoming pieces of informatién.

| . Wheﬁ consideéing the correlation matrix in Table 8, the results
of the réérgssion'ahalysis were not surprising. Description had a -.027
correlation with Association, a -.002 correlétion with Integration and
a .030 correlation with reading;comprehensibn,'all of which were non-

significant. This indicated that Description was unassociated with

N

either Association, Integration or reading comprehension. Association, -
on the other hand, had a -.117 non-significant relationship with
Integration but a .178 significant association with reading comprehension.

This meant that when Association was considered relative to Description ‘

PP

and Integration, it assumed sliéhtly more impqrtance for reading
comprehension than when just the relationship of Association with
'reading-comprehensionvﬁas considered alone, Integration had the highest
‘correlation coefficient with reading comprehension (.325) and conéequently
wou}i@have the greatest effect in the regression ana;ysis. It is

u;efﬁl to note that because the th;eé independenthariableé were o
'comﬁosite consiéuétions based\upon‘the fac§o£ scdré coefficients from

an orthogonal rotdiién factor analysis, the three variabies wérefétatistiéal-

' ly independentof each other for'thié analysis as well as for analyses

>

conducted lgter in the study.

Integration of the Content Sub-Model with the Structure Sub-Model

AN

. Because of the decision‘to eliminate text external information °
from furthér anaiyses, it became necessary to re-fhctor the three re-
maining Content vafiﬁbles'(teXt specific, text entailed, text erroneous)
in order to establish a new Content'fomposite, - The results of this

L)
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second factor analysis for the Content domain are shoﬁn in Table 12.

Note that each af the three remaining variables increased its weighting
(as comparéd to Table 5) when one of the variables was dropped. However,
the ranking of the three factor scores did not change; These new factor
scores were thgn used to construct a Content 2 composite.’ .

The two sub-models of discourse processing were then combined
by includi;g the factor composites from Conteént 2 and from the Structure
variables in a regression analysis with‘reading comprehension as the ,
dependent variable. The premise behind this technique was th#t the
Content ‘2 composite would indicate the quality of the kind of informa-
tion the student was proce§sing and the Strucfure composites would -in-
dicate how Weli the student was relating together the incoming_infoféa—
tion. Since the Integrativ composjte in the Structﬁre.StQ-quel
had been thg\most importépf p‘edictbr of comprehension ability, it was
assumed that in this model it jwould still have the s;fongest‘effect

of the three Structure compoé tes. It was also thought that the

Content Z composite would serve'as an additional predictor of compr;; ’
hension scores over-and-above the Structure #ériables, sinée it was
thought to be mea;uring a different kind.of informatibn. Thus,

hypothesis four read as follows. | | . Ny

" Hypothesis 4: The Content 2 variables‘will have a significant and

positive éffect on réading compréhehsion ngr-and-above’the
effects of the Structure domain var1ab1es

) ‘A diagrammatic representatlon of the 1ntegrat1on of the

' Content Sub-Model and_the Structure Sub-Model is presented in Figure 9.
The results of the regression analysis are presented in Table 13. As

1nd1cated the Integrative composite from the Structure varxables had
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RDGCOMP

' <:> FIGURE 9. Integration of the Content Sﬁb-Mpdei

and - the Strui:furé'Sub-Modela

a. Parameter estlmates (standard1zed betas and the residual term) are
shown in Table 13. Correlations between source varzables are shown
in Table 8. : .

aJ -



149

‘uotsuayaxdmos mcﬂvmom = dWODOQY {10308 mo>ﬂuuo=swo 9yl JO'UOTSUSWIP UOTIBRIBOIUI = DIINY .houomm
SBATIDAUUOD 3Y3 JO .UOTSUMWIP UOTIBIJOSSE = *103083 SSATIOOUUOD d{[3 JO uorsuewyp -9ATIdII0sOQ
_ = ¥DS3A {IUAIUOH UOTIBWIOFUT = ZINOD ..moﬂcoaona 9TQeTIEA 8yl 03 LY  ‘9ouBdTITUBYS JO [eAe]

S0' 3yl 3B 0197 WOIJ IUSXOIFTP xﬁu:moumﬁnwam 0U ST ucoaoammvoo noﬂuaaouaoo o1dwys peuyrIepun ayj. '®e

2

£16° ~ Tenpisey
‘ ﬂ, | - | axenbg-y
ﬁ ILb SY © aumfuop

. . , o . ) . . . . . _
§20° -$SS5°9 o 6£S° Ie6° ¢ BTA i ) DHIN]
ot vov's 9gY" © o g8T'Y B 72 & 2088V
su Court 625 lﬁo.n. %o ¥#saa
su . SR 4100 S - gop°- _ S1L°¢g- xww«. _.v N ZINOD
d : or3BI-g *s3300) 83y . mucowuwmmomu - :oﬁuwﬁmunou mmﬁawwuu>

. ~ pezipiepueis . uotrssox3ay - ordmys . 3juepuadepyuy -

dWoJ9aY “oanmwwm>.wcov:ammc; . . S

gSOTIBI-4 pue .omuﬁvmwz_.mucmmUﬁmmoou 18IN3IONIIS L

S83BuTISY [9POK BUTSS90014 9SINOISTQ peleidajul

g mav

.

. aﬁ.
N )
\mn
Y N
1



Yo .
I ) \ 150
the greatest effect on reading comprehension with a f“ignific’ant standard-
ized beta coefficien‘t of .539. The Associatﬁe cqmposice had the next
highest .coefficient (.436) 't:vhich was only significant a'tv the 10 level,
The Descriptive composite was not s1gn1f1cant which was not surpnsmg
given the prévious analysis. The substantial negative coefficient (-.408) ‘
of the Content 2 composite was also not significant. Hence, hypothesis
4 was rejected,

| Note that the correlation coefficient between Content 2 and
reading “comprehension was .238 and signivficant Yet when Content 2
was entered into the regression analysis along with the Structure
comp051tes, the standardized beta coefficient was -.408 but was not
- significant. Note also that the correlatmn coefflment between the
Description composite and readmg comprehensmn was ,030 whlch was
non-signifijcant .-bct the beta coefficient'was ’Sfb although still not
~significant. Such, dramat1c shifts without s1gn1fi:ance bemg reached
usually indicates that a high degree of mult1coll1near1ty exists between
the predlctor varzables. M

Multlcollmearlty, as pomt.ed out earher, refers to the

pregence of lughly intercorrelated 1ndependent variables in stmctural
models and is partzcularly problematic when usmg !rdmary least squares
_ regression tochmques to estmate the model. Anong the problens that
occur are. (1) large standard errors so that the estmates of the
model paraneters becwmxstable and ins:.gmficant' and (2) SOme
estimates are reduced wlule others may be excessinay large and even
, of the incorrect sign (Blalock, 1965) , v .
As a result of the inst%l}ty of the beta coefficients,

the correlation matrix in Table 8 was examined to 'deternine where i

-

~
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the greateet amount ,‘Of overlap was ocefiring. It was found that the Content 2
composite and the Description composite were highly correlated (.704)'
which meant that they were measuring much the same ‘thmg The Contentr2
correlation w1th Assoc1aﬁon was .457 and with Integration was .399. /
This, in effect, meant that there was considerable overlap between what
the Structure composi.tes and Content 2 were measuring : '

Because -there seemed to be considerable comonality bet@en
‘Content 2 and the Structure complos‘ites, it was decided to comnstruct
a principal component single factor conposite foi" all fifteen Structure

s o ' «
~variables. Once that was accomplished a correlation between the two .

single factorsMuld be calculated to determine the degree of overlapi

e

‘between all’ ¥ iihe variables in the Content domain and all of the vari-

ables in the Structure domain. . The results of the factor analysisA for
a single factor conposite on Structure variables are given in Table 14.

A Connect .‘toq;osite was t&en construc%‘d using the fytcr score
s ' —:‘

' coefficients 4'0'

The correlation coeff1c1ent between the two factors J:ontent 2

.0

and Connect, 15 shown in Table 8 and was 966. Undoubtedly then*, what

*

had happened was that the researv]pr had, in fact, used two different

~., v

: _ways of ~l|easur1ng the same thing- father than :easuring two distmct -
strategies, the what and the how, that were believed to be involved
in the. nrocessing of discourse._ 'l'his seemed to ir'ﬁlicate that the

'.-ins.tn+nts usdd to neasure discourse processﬁlt‘*\'rariables were not o

""fine enough to aeasure two theoreticallw,iatinct strat‘egies.__ _

It nay also havq, mesnt that these strat&gies were distinct

.o

theoreticalry but in practice werergo closely as;oeiated that on@ could

; only measure so-ething ‘more gloﬁhl called« “content and structure" It

.S

. . M T . cd e
. S .. . e v, R Lo
2 . T - ~ °. . ‘l_"_" s N B ‘: A
. -, . -~
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TABLE 14 o
Connectives Variables: Principal Coniponent O
Solution with Factor Score Co.efficientsa‘ _
. r
Factor Loaﬂings ' 2 Factor Score
Items I h - Coefficients
IR : : ,
3 .- A . L~
e 692 169 /
A . : .
MANN. . #%d- g"v“” .733 587 .096
e et e A w605 . .366  .074 ’
AL . : '
PR el T 711 .505 3 .083
T "
©OTPISG - - .683 .467 .087
LTCOR, 606 ... - 368 .068
B . ) ‘,' , ' “ 4 .
¢ LoE 749 .561 .097
PROF .784 614 - 118
STRF .43, .295 079 ™
COMP . © 560 o~ .313 Q89
REP . . .833 693 ©167
“ SYNM 601 - 361 051 .
CINC o .649 | .422 060 . .
CINCL . 609 . 37 .08 -
] PR &
" FREP - o - .527 ’x’fif 278 © .062
‘ " by - - Benann -

a. Key to thdé variable mnemonics:. CONJ = logiéal conjunction connective;
. MANN = lpgical agnner connective; CAUS = logical causality ‘connective;
PURP = logical g e connective; TDIS = logical temporal disjunction
. comnective; . .= logicsjstempergl conjunctipn commective; LOC =
logical. location connectivk;. PROP = referential proform pronoun conn-
ective; STRF = referential -Story pronoun.connective; COMP = refer-
ential complementizer conmective; RER = referential repetition conn- - .
ective; "SYNM = referential synonym connective; CINC = referential class: -
inclusion connective; INCL = referemtial inclusion commective; FREP =

l referential 'for-gl repetition comnective. R
o . N . B . '_ . - ST, i .

Vox e

Tgy
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/

will be recalled that this is what happened when graphics and phonics
were measured separately and when syntax and semantics were measured

separately. Whatever the case, it appeared that Content 2 and Structure

-could not be integrated into one comprehensive model. In effect this, v
meant that from there on 1in, the’ study could use either Cont 2 or
Structure as a measur of the way in which readers were i;i ting and

integrating information as they.read, but the two coul

simultaneously.
Two questions _still remained. First, was the single compo- P
site for Content 2 a viable meane of measuring th ‘co;tent of the® ‘;";1!%i
' information that a reader processed when reading’ econd, glven that ’.7."§§€ﬂ

Content 2 and Structure were d1fferent ways of measdring the same
- ’ E 4
. underlying constructs, which set of variables was the most approprlate

v
to usef@i Thes¥ problems are dealt with in Chapter VI.

Integration of the Cueiug;§trategy Model and the . .

’

D1scourse Proce551ngistrategy Model

The flnal aspect of this gg'pter deals with the f1ndlngs Te-

lated to hypotheses SA 5B, 5C and 5D. The concerh of these hypotheses
" 'tl . I R
was w1th. (1) how much a reader's profiﬁhency in graphlcs and phonlcs

.and in syntactlcs ‘and semantlcs‘gffected the Content of their recall
und (2) how much it affected the Structure of the r;call Given the
two dlmen51ons found in theﬁcue1ng strategies and the thre; dimensions
'fbugd‘in the Structure variables during the factor analyses,. it became
necessary to reword the hypotheséS'slxghtly. o

Hypothésis 5A:" The greater the dependence on the Grapho~Phon1c strategy

the lower the performance in the Content doma1n when tak1ﬁg into



s

account the effects of the Syntactic-Semantic strategy.

Hypothesis 5B: The greater the dependence of the Grapho-Phonic strategy

~

the lower the performance on each of the three dimensions of the
Structure domain,when taking into account the effects of the

Syntactic-Semantic strategy.

Hypothesis' 5C: The greater the proficiency in the Syntactic-Semantic
: s
strategy the higher the performance in the Content domain, when
taking into account the effects of the Grapho~Phonic strategy

Hypothesis 5D: The greater the prof1c1ency in the Syntactic Semant1c

'P

strategy the higher the performance on each bf she three d1mensions

154

of the Struckure domain, when taking into account the«gffedts ”'Q-
of the Grapho-Phonic strategy. ' ’ Egzaﬂ‘ -

‘ The procedure for testing these hypotheses was thrqajﬁ fhe use
4 it
of four regression analyses. First Content 2 was regresséﬁ on tﬁg ‘*

Grapho-Phonic and Syntactic-Semantic composites. Second, the Description

. composite was regressed on the twp cueing strate »compositesj third,
- -
3‘5

the Association composite was regressed; and fin i1y, Integration was
regressed. The results of these analyses are presented in Table 15.

Hypothesis 5A was rejected on the grounds that a non;signifé

.icant and very low (q}most nonex1stent) standardized beta coeff1c1ent

occurred between Grapho- Phon1cs and Content 2. This meant that the

dependency on Grapho-Phonics did not affect (either positively or

. negatively) the reader's recall content. When one considers the

correlation coefficients betﬁeen Grapho-Phonics and the recall

variables in Cqmtent 2 (see Table 8) it becomes evident that there
o

were no significant relat1onsh1ps and hence, the ability to use

Grapho-Phonics was unrelaged to the kind'of information the reader -

-

emyug,-‘“
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gave in the recall 51tuat1on
Hypothesis 5B was also rejected because, again, very low
and non-s1gn1f;cant,standardized betas occurred]betwifn Grapho-
Phonics and all three Structure composites; . - .064 for Descrzptlon,
.097 for Assoclatlon and .076 for Integrat1on A Thisjﬁi!ht that the
use of Grapho-Phonrcs had no effect on the type of connective used
nor consequently on how well the reader structured his recall through
ﬁhe use of the connectives.
| Hypothesis 5C was eccepted since the standardized beta .
coefficient between SS (antactic-Semantic);and Content 2 was .249
and significant. While it iS difficult to aésess whether.Or not
a significant coefficient consggtutes achigh quality of recall content,
especially given the nature of the Cofitent 2 comp051te, one can exam-
e
ine the correla%ﬁﬁy 6beffic1ents between SS"and the variables com-
prising the Content 2 construct.?d Table 8 indicated that SS correl-
ated with text specific 1nfbrpat1on at ‘the ,256 level, with text B
entailed at the .325 level, and with text errhneous at the -.087 .
level. vText_entailed infbrmatioh appeared to be of a more Complex
nature than text spec1f1c because it involved not Just verbatlm or
exact recall of.textual 1nfbrmat10n but rather an 1nferr1ng, syntheq
sizing -and summarlz1ng of textual'!hfbrmat1on, Since the highest
correlat1on whs with text entalled information and since the correl-
at1on with text erroneous information was nej!itve, very low and

~

non-51gnif1cant it could safely be argued that a pos1t1ve and siih:f-'

-icant beta coeff1c1ent did 1ndeed imply that the greater the profic1ency

| 1n the ‘use . of'ihe Syntactlc-Semantlc ‘tueing' strategy the higher the

qugllty of the Content of the resall. -

~



This finding was, of course, as one would expect. Those
students who were prof1c1ent at using the1r background knowledge
of language and of the world had an adequate knowledge framewdrk
to which they could relate intoming information, and with which théy
could integrate many incoming pieces of information.- This also
prevented them from misinterpreting textual information and, hence,
the non- sxgnathant relationship thh text erroneous information.
Hypotn251s 5D was partially accepted because of the standard-
ized beta coeffic1ent of SS with Integrat1on (.257 and s1gn1f1cant)

«'.
, It was p01nted out in Chapter IV that the Integnif;on compos1te ..

consisted of gonnectives that were of a more complex nature than the.
connectlves const1tut1ng the Description and the Association compo-
sites, The use of Integratlve connectives necess1tated that |

the reader be able to interrelate more than two pieces of incoming A
1nformat10n*whereas the use of Descr1pt10n connectives did not
necessxtate the 1nterre1at10n of any 1nformat10n.. To use Assoc1at10n
connectives, a reader had only.to relate one p1ece nfbrmat1on to
another.- It could be argued, then, ‘that an effective structuring

of a recall would. 1nvolve the use of Integratlve connect1ves, the

- greater the use of such connect1ves the more effective the structur1ng

&

-,

- Thi standardized beta between SS’ and Descr1pt10n was .100,
-wh1ch was not 51gn1f1cant and between SS and Assoc1at10n was .117,
aga1n not s1gn1f1cant. What these f1nd1ngs 1ndacated, then, was
that those readers who were effectivelusers of the S&ntaetic-sem-;
antic cueing strateéy nere also those readers who were able to int-
egrate several pieces of 1ncom1ng 1nfbrmat10n as they were read1ng

Th1s Has hardly surpris1ng given “the 51m11ar f1nd1ngs in the relation-
,_w&:'. .
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ship between SS and text entailed information mentioned above. If

is also interesiing at this point to remember that, earlier in the

chapte;, it was found in the Content Sub-Model that the standardized

beta between reading comprehénsion and text entailed information was .
.437, the .highest'for all Content variables and reading. | Fu\rther, 'w
it was found in the Structure Sub-Model that the standardizeg beta
coefficient‘between reading’comprehension and the Integrated compos-
site was .351, aéain the highest of all three Sfiucture composites.
This observation will be dealt with in more detail in Chapter VI
when the cueing strategy model is integrated with the diécourse

processing model to evaluate the effects of each model on reading

v

comprehension. -



' CHAPTER VI

FINDINGS II: ESTIMATION AND DISCUSSION OF AN INTEGRATED

MODEL OF READING COMPREHENSION -

Chapter VI is a logical exten51on of Chapter V in that it inte-
\grates the two basic models d1scussed in the previous chapter The
purpose of integrating the.models is to test the major hypothesis of
the stud}; that the discourse processing sttategies will have positive
and independent effects\on reading comprehension over-and-above the
efﬁlcts of the CUeing.strategies. If this hypothesis is'accepted on |
stetistical grounds, it means that the two theories discussed in Chapters
I and II are both contributing toward exp1a1n1ng how readers comprehend
and are, therefbre complementary rather than competing. To be competing, N
one or the other would have to domlnate49nd only one theory would have
a,significan; effect on comprehension ability; : Y &
Hypothe51s 6B, which is related”to the main hypothe51s 6A, is
also tested in this chapter. Hypothe51s 6B stated that some of the
effects of the cuelhiggtrateg1es on read1ng comprehension would be
mediateéd by the discourse processing strategles Th1s means that if
hypothe51s 6B is . accepted the cueing strategles will have both a dlrect
and’ an indirect effect on comprehens1on~eb111ty, that is, .cueing
strategies will affect reading comprehension ability and cueing.stretegidQ
w111 also affect dlscourse‘processing strategies which, in turn; will

'-affect read1ng comprehension ab1lity.

The cﬁapter begins with the presentatlon of a correlat1on ,

matf!x; all variables d1scussed@{see Table 16).» Most variables- in-
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| ' 162
the.tab;t are unmeasured cpmposite‘variables and, theréfore, do not
have interpretable means, bThere are only four exceptions; reading
;»comprehension, text'spe;ific information, textfentailed“;nformation

and text'erroneéus information. As in Chapter V, standardized
partial beta coefficients were estimated using ordinary least squafes
regression analysis and were used to test hypotheses 6A and 6B. '
4 The cueing strategy dnd‘discqurse processing models were
“integrated in three wqyé, with procedures two and three dependent
upon the decisions made as a result of the findings from the immed-

”

iately prec;ding”integrated wodel.,

Integrated Model #1

Although 1t was pointed out in Chapter V that thezc were u
problems with collinearity when ‘the Content composite was included with -
~the Descriptive, Associative, and Integrative composites as discourse
processing strétegies, it was decided to include thé;e overlapping
dimensions in tﬁé first integrated modél incbrder'to confirm that the

. v ;
findings reported earlier held up when the Grapho-Phonic and the
Syntactic-Semantic variables wére also part of the model.. Table 17
presentsjthe-;esults‘of Integrated Model #1. By looking at the
standar&ized coefficients between the dependent variable, reading
comprehension, and the six independent variables, _one can see
that even in the presence of Grapho-Phonics and Syntactics-Semantics N
the Content cbmposite assuned an umstable coefficient (-. 358 which
-was not ;ignificant), Again it seemed that collinearity between the *
'ildi§coutse ﬁroceséing'coibpsites was probably causing the insta- |

‘bility. Consequently, a_-ddifitation'to the model Kad to be made.

W
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Reconstructing Discourse Processing Composites

. 3 .
In re@;rsive models such as the present one, the commonest
method of coping with collinearity is through model simplification
This may be achieved in two ways. First because multico],linearity

[ ‘ ~

inﬂicat“ tﬁit some indegendent va'riables convey 11ttle information

" " }
N “over tqhﬂther variables, one way of scaling down a model is
) , X i ) - L

o td!drdp var’rbles. In this instance, it would seem logical to drop
I'd

o~

,,_.

-

o

either Content or the three Structure variables and then re- estiﬁte
4y : . v :

‘y R . ! [¥Y i
the 1. . "y . . e

Y

A second method is‘}}o aggres e the variib.les through tﬁe )

yse of conﬂ'imamry factor analysis.

R ~.§v‘s-

first "lSin"ce the C‘%ntent aspect of the ‘_;'dm-se ;mrce sing consisted

‘of only one composite which was no part1cu1tﬂ¢ieaningfu1 it was
dec.ided to factor the componentsﬁg the Cd‘ntanf‘@ composite (textc\

#r .

specific, text entailed text erroneous) with the' %e Structure

»

compontes (ﬁscription, Assocxatibn;md Integration) ‘I'he~ results

* of this,factor aﬁalysis are pre§ g

results had n@t been obtained '.

T VARIMAX solution, a procrustean

3

solution could have beert attempted. ; .~ - L

'l'hree' factors were extracted because thre "factors had

-

emerged 1n the Structure variables. As well, there were only three a

: variables renaig in _the Content composite that were neanin.gful

The coeffi the factor natrix of Table 18- clearly indicat‘ed

f‘jthat there were,'three factors. Factor I was a Concatmation factor T

_:reﬁresenting a stringi’ng together of te);t infomtion that was

: 'mterpreted either correctly gr 1ncorrect1y. . 'l‘he key variables

'.included in. this factor as. indi ed by t"he 18

- mr loadings

e O =
";! Nvin Table 18 If safi.}ﬁctbry ,

TJ:&$ lagt‘ﬁ.‘q;olutign ‘val‘ attempted

“
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.' is that they did not understand ﬁ:e A:g;elatmnsha.p of partz:ular L

#
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1
4

K e

.. were text erroneous information and Descriptive conneq;‘es It

seemed that the readers abstractedideas that they could string together
through the use of Descr1pt1ve connectlyes ~ When they erroneously

1nterpreted the abstracted 1n pgalon, it was still included in

JEE* V'

v S .o St .
“tha string of 1nformat10n p're % in the recall but not always in

an accurate manner. . . .
A .. o

. It is d1ff1cu1t to say why the readers, on many occas1ons
dumng the recall were concatinating 1nformation rather than inter-

weang the 1deas into a complex network. One p0551b111ty is
‘ . G
thlt the1r perceptwn of, understand:.ng and/or\retelhng a story was

LY

smply to str1ng the 1nfonht10n toggther. In other words, the1r . ‘.;
<, 3

batjtground knowledge of story scﬁ,-a y have been one that conceived? &

. S + R

i »

of & story as a series of piece§ DF‘ in mation ‘ Another po’@ulty ‘

v

° “ - ~

1ueces of 1nformat10n to. tl* .overall story schema but dincluded ‘it
ity '

by‘ add:.ng &t on as they remembered it. . The erroneous 1nformation

nay have’ alsdl been given because of the read;r's ba::kground knowledge.
&v.is possible that sthe reader way have used either er:eoneous Back- -
ground knowledge or ,the wrong background- knowledge to interpret : :

* some of the 1nformatien. Or he may simply 'have lacked the beck-

Y

‘ ground knowledge to interpret th information ;nd therefore, sa1d

- 'whateVer he thougﬁ‘t night concei bly fit m w1th the story.

Pactor II was some kind of Synthesuing factor cons:lsting )
. o

of TSPEC, TENT, and nmsc sw:utieauy this factor was the mst

A L ea

' fleasuy inte::p‘ptqd beelmse the factor loedings were high on the tnree @a« $

- va;hb;tes eomaﬁat{ng the- factor ('rsmac - .669, 'mm' = 729

.

and INTBG 90"0) and very low on the variebles not included in. the

L ¥
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. factor. Substantively, this factor was also easily interpretable.

T o 169

Readers abstracted and recalied specific ‘infomation from the text.
They also synthesized, summarized; or'integrated other pieces of
‘ abstracted dinformation. Pinally, they related both s_pecific and, ’ w

integrated information to their background knowledge to asslstg;.hem

in making the inferences necessary for comprehending the text.

-, : ! . ) ‘
Pactor III wds a singleton and was simply the Associatidn
“" ‘ N i 7 -
factor of the Structure comgosftes To reiterate, it consisted -

_of the ab11ity -of readers to relate two pieces ‘of mfomation together
. e :

It was an ability thd't’ was more complex than simply stringin"’ ideas
together: but l'ess complex-than interweaving severil ideas together. -
s d .

Once the three factors had been. extracted. the factor score

coefficients in Ta‘hm were ned..to construct three hew latent

vanable c i’tesﬁthat were then used in the’ fntegrat*

4 A\ L ia

. : \
*for the diséourse pro.cessms stfategies..

; , _ , c e
o . v B ' ‘, ’ LT
. .-- N ) 4 >

. >
. .

Integgated Mode‘l 2

\.,V

'i.

4.,«(4.

as the cueing sfh-ategy vanab%‘es. 'l'he discourse proee&s“iﬂg‘vanablesﬁ b

‘;’

. 1?#" ; L”*am.m
* The res‘;tlts ot the regpe;sionﬁ mlyses used.’to

o
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was regressed on all five composite veriables, SS and SYNTH were

v

the only two that were siglni,ficant. The standardized beta coeff-

icient -between reading comprehension and the use of the Syntactic-

. ~Semantic cueing .strategy was .481, clearly the most important préd-

ictor of coinprehension ability. The ‘standardized beta ,between '

..

-

reading comprehension ant'\e ability to. synthesize, integrate and
a

infer~information during Feading (SYNTH) was .290. These two sig-

TN

) the reeder s ability to comprehend mhile taking into aﬁunt the

-

students. ‘ Clearly, the e’sihty to use sy,ntactics and semantics

influence of the cher independent variables in the model Hypoth-

esis 6A was, therefox‘e, partiall.y accepted It could not be fully

- accepted becaus:}fither all of the cueing strategy variables

nor all of the scourse processing variables had. sigmficant effects,

‘rather only one variable from each set #f strete%ies was 1mportant
~
over-and-above the others. . ,,'.‘ '

In substantive tems this meant that only part of the cuemg’

N

strategy theory e.nd part of the discourse processing theory were

1

_ the nodel contributing toward

: -
' contriubutmg tpwa.rd the reading comprehens:.on of the: grade four

T

was the most imporgant fq‘e?gr in this model for lnfluencing the , -
ability to comprehend during reading The only otﬂer factor in

s

RS SoM '?r

L3

-

. nificant coefficients indicated that SS and SYN’I‘H wer‘e Jeach affecting |

Asion ability whs the ability -

173
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»

" theories were Wmentary the thdagies are compat1b1e and can

be mtm into a comprehensive

The fact that three fact .

el of reading comprehensmn

| n the medel did not contribute
51gn1f1cant1y ooward comprehens1on ab111ty is somewhat problematlc

To 1nfer from the non-significant relationships that‘Grapho~Phonics .
‘is not important in re.ading comprehensionband, th;r,efo"re, need not

be considered of importance in teaching children to read is, of course,

absurd, What it does indicate, however, is that, given the grade

(XY

* and readmg level of the sample, grapho phonics was assumng,a less
a %

and. less important role in reading ab111ty wh11e syntactics and sem-

antics was assuming a more. .and more 1mportant role. By grade four, ,
. O
most readers and espec1a11y the more proflclent readers have inter-
“ oo
nahzed grapho-phomc relatlonshlps to»the extent that they have

3

of paramount .import : S onpY pnnr,» written at “,.ever

1nereasmg1y complex 1 el‘ ' Those students who are st111¢read1ng

at a level where grapho-phonic abili*s have notbecome automated

k]

and hence, uhose reading demands COnsiderable atte‘ntmn to grapho- .
' phon1¢s at the expense of attent‘ion bemg d1rected toward syntacucs *
ggsemantics, will not be. capable&f,compﬂgending at the same ' “",

conplex level es the more proficze'nt reader. Hence, for this sample

E_[there ‘was. a negauve, although mizniﬂﬁ.c 't., mlatioash;p*be;ween read-

\

j‘inx comprehension and Grapho Phonics. mt __.being suggested here is-

v
- ".' T 'w "’ ’ ‘;\'"" . / e . L ‘r.ﬂ‘i'f f B el



: L .
_only de'%de the print and the stoz’ becomes meaningful As‘the child

S 178

»

: ihe story itseif the th’ene .(s familiar, that the reader often need .

‘progresses 1n school” and becomes more at ease in deciphering print, [
the stories become mord cbmplex and as a result the child has

?!

to 1nterrelate more and more'pieces of informat.,ion, infer more often

‘v S

d <

' and 1ntegrat;e iﬁfomanon on a more ;;{:omplex scale became mo:te and mote
" mportant Again it could be argued that the ab11ity to eonéatinate'

or strmg ,,together pleces of infomanon '

what is not clearly stated; and relate whatever part of the story

.he is fmniliar with to his backgroun’d lknowledge in ‘order to make

some kind of sense out of the,&hcrle thing. If' the reader is still
wostly concerned vﬁth the grapho-phoaics of the situa‘tfgﬂ little .
attentlon can be pa1d to the ﬂl.n:ahmgl‘y complex tasks demanded |

of h1m 1f he is expected to conpréheny at a higher anﬂ hlgher 1eve1.

The fact that CONCAT andt A ' IAT had low, non- signif1cant

relationships withRDGEO*AP 1n th, gsence of SS and SYNTH also

k)

4 | R
relate two pieces of 1nformat1on tﬁethéf served as d basﬁ v

more complex; egrauon of several p1eces of 1nformat10n.




paid ?o integrating'al‘ll of the pieces of information into a meaning-
ful whole. . ° o , .

+ In models such as the present integrated model, it is poss-
- ible to figure out what the direct effect and indirect effect of

the first set of variables are (see F1gure 10) In this instance;‘w

176

the f1rst set of va:’i’ables to be cons1dered were the Grapho-Phonic - *,\'

and Syntacnc Semantie variables. These were observed temporally

*

prior to the. observatlon of the d1scourse proc.eskmg vanahles .
" (see Chapter II) For this reason they can be regarded as source
(or first): variables wlule the.  dfscourse variables can be consid-

ered as mtervem.ng vanables since they :.hte;vene or medxate the

‘e . o

’e£fects of the source varial:les on gle outcome, reading comprehension.

o

To estabhsh the dixfect egects qf GP and S§ on RDGCOMP
‘; one smply look5‘ at the standarchzed beta coefﬁcients between each

variable and the outcom, variable. 'I'o esﬁbhsh thp indlrect effect%

-

signlficent standard;.zed betas between ‘the source verhl:res and
_ the intervemng vanablqskare multiplied by the s1gnif1c.ant standard-

1zed coefflcients between the inter\}enmg Varlables -and the oqtcome .

. vaneble (Fpnney 1972) The direct and ndirect effects are then added
“to g1ye the totalzeffects. ,of each,-source; varieble. 'iﬁ-fﬁ- L

) Since SS ives the only source variable with sxgmficaht

-;.; -

f.reiationships tb the intervening and, outcoue vanables, 1t was the ,

’ . 4,“’

,'.’ _g' B A N N ) - - tla ‘4' )

‘0‘.

2
<

. _'?’.'y n

PR



R affetted cemprebension ability. _ This. mdirect use of SS, plus the T ‘

' factor ini‘luencing their conprehending ability R _ N

Vo

. - 177

of S5 on RDGCOMP was ,102 + 418 = 538, Hence, hybothesis 6B

was only pmi(‘lly a::cepted on the _grounds that only one discourse

processing veiiable mediated the effect of one cueing strategy %

varia‘_ble '} } a_’ I . o ) ;}
In substantive terms this meant that the ability to utilize ‘; ’ 4

the Syntactic-Semantic cueing strategy had a fairly strong effect

on the reader's ability to comprehend . However, SS ability also -

affected the ebility 't0 use Synthesis strategies which in turn

direct use, had ‘aw very s‘rong effect on the ebility 0f the students ‘-

in‘thi*s'fsam,le to comprehend The use of the Syntectic Semantic L e
4 T

‘ . ot . . .
. cueing stragegy by . thue zrade four readqm qu the uost 1mportant v m

* . N .. ., R | IS :
L I I Y
. . . . : .

' e Integrated Model #3 . _?.

o, faj‘: ‘ ‘The altunate method of scaling down 2 model with werlapping

variables is ;o*lrop some of the pmblwtic variables.- In this : ,;" 'g.~ i

: instance‘ the Content ‘and the Stﬁacture cc-posites averlapped

»e

_ st.gm' ’.
‘(ﬂtﬂpterﬁs, Table 119, 1t was- deczded to elininate the Smtwe

henswn. ﬁe source variables rmined Grapho-Phonics and Syntacti:c

_ strategy ~variab‘3.es 1# a simplified mtegi‘ated nodel of reading compre

. Semantics and the mtervening vanablgs‘ becane text entaxled nfor- |

't‘f

: Since thé two significam: predlctors TBNT and TERR fm the Oontent |

Model (Chapter v, Table 10)° had strongle effe&ts than the’ two
. t predictors ASSOC and INTEG Me Structure Sub-uodel L

variabl,es and to use the significant Conteht predictors &s process:.ng»-"'-";.-.',_ _' :

‘ .

nation and text emneous inforuation._ The sinplified nodel 1s o



R | . 178
represented in Figure 11.
» The results of the regression analysis for ghis nodel are
presented in Table 20 and are basically the same as those results
for .the fullyb integrated model; - that is, for Integrated Model
#2. A conceptual diagran is presented in Pigure 11, SS still had

the highest coefficient with RDGCOMP ( 465). when taking into account L |

all other variables in the nodel Text entailed had the next highest

coefficient (‘314) which was not luch different fron the coefficirent
between the, conposite varieble SYNTH (Table 20) and RDGCOMP ( 290)
of ghich‘ TENT was the contributing nriable& The effect of the text
entai ed variable, then, ‘was independent of the effect of the Syn-
b't;’CtiléIeuntic couposite v : A ' ,","“
_ ‘l’he effect of?text erroneous infomtion on reading ° cougre-
: hension An this. nodel was negatj,ve and significent (a beta coeff- o 3‘
‘@:ient of - .259] as one would .expéct It seemed that when text. - a.;?‘ @ ™
eTToneous infomtim was’ cousidered by itself rather,* t%’an part : u.. ’ Q/ ‘
of the compgsits CONCAT (Table 19) it had a significant offect. over- |
‘end-abeve tlle effects of GP ﬁs u;d TENT These results neent that - ’ N
two discourse proces‘ﬁing st«tetegy vhriables had ef'fects over-and- L,

above the effects of the cueing strntegy variebles., Agun it ey

" seened thatm the two theories enhiﬁited the properties of conplenent-. o
s . .)_ ‘ -
lement

explanations

anty, , m\d therefore, constituted '
As a resnl‘é they can be legitiutelyiintegrate nto a_‘nlore. €

. ..ﬁ

hensive nqﬂei of reading

. N
] * . > . . ,X
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RDGCOMP

-

FIGURE 11. A Simplified Model of Reading Comprehension® °

a. The model Ba%ameters are shown in Table 20.

-
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3
This meant that the total -effect for the Syntactic-Semantic cueing

strategy on reading coRprehension was .465 + .104 = ,569 which was
very close to the total effect in the fully integrafed model (.583).
It would seem, then, that t;e‘simplified model was just as effective
in estimating the parameters of an integrated model as the more
complex integrated model. In future re;earch, then, it would seem

that the most parsimonious procedure would be to use just the Content

variables for measuring the discourse processing strategies.

«»

"



CHAPTER VII

/\

SUMMARY AND CONCLUSTONS

The final chapter is divided into four sections: (1) the
theoretical imp]icatiogs; (2) the practical implications; (3) the
.implicgfiogs for further research; and (4) a coﬁbluding statement.

The first sectionlof the chapter is, perhaps, the most imﬁortaﬁt given

the two major purposes of the study as stated in Chapter I: (1)‘to clarify
the tﬂeory underlying recall analysis; and (2) to integrate the two
theories of reading comprehension. The study, then, has been predomi -
nantly concerned with theory clarification and confirmation. There are,
of course, practical implications for both teaching and research but

this has not been the main thrust of the study at this point in time.

Theoretical Implications of the Findings - .
This section is divided into three sub-sections: (1) confirma-
: )
tion of the cueing strategy theory; (2) clarification of discourse pro-

cessing theory; and (3) the confirmation of a comprehensive integrated

.theory of reading comprehension. Each will be dealt with in turﬂ. N

Confirmation of the Cueing Strategy Theory

The ideas presented in Chépter IT indicated that readers not
]

only use the graphics and the phonics, or the letter-sound relationships,
as they read; rather théy also use their knowledge of language (syntax)
and their knowledge of the world (semantics)- as they interact with print

« in a "hypothesis testing" situation. Such an interaction between the in-

i

.
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coming linguistic information, as represented by the graphﬁfs and
aésociated phonics, and the reader's world knowledge, as represented
by the syntaétic and semantic cues in the print interacting with the
reader's experiences, is refefred to by Royer and Cunningham (1978) as
the "minimal principle" of reading. ‘

The weak aspect of the principle can be likened to the Graphpm
Phonic»cuéing strategy abstracted in this study from the four elements
comprising the cue selection theory. Here ;he reader predominantly
utilizes the perceptual processe§ of reading which include identifying
features in letters, letter-sound relationships, spelling patterns,
words and word meanings. For the most part:\then, the Grapho-Phonic
stratégy is used t;'relate visual perception;j>p word meanings. The
strong form of the "minimal principleﬁ‘maintains that the use of such
letter and word identification strategies merely '"sets the stage'" for
comprehending. As unitsllarger than words become the basis for integrat-
ing'the linguistic input with prior knowledge, the Syntactic-Semantic
cueing strategy becomes predominant and provides the '"click of compre-
hension'" so familiaf to readers as they grasp an author's intended
meaning ‘and, thereby, move from the use of the weak to the strong fofm
.of the minimal principle.

This study found that, in faét, the use of the Grapho-Phonic
cueing strategy did not contribute significantly to a reader's ability
to comprehend. This could be interpreted, in ‘the light og_the minimal
principle, to meanethat the use of the GraphoTPhonic strat;gy si;ply
prepared the child for compreﬁgnding in that it allowedvhim_to identify
the words in print that were then utilized in clusters or chunks to

relate to his language and world knowledge. It seemed, then, that what

4
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was important in comprehending was the ability of the reader to go beyond
the use of the Grapho-Phbnic strategy and to use the Syntéctic-Semantic
strétegy as much as possible in order to-achieve a high degree of compre-
hension, The better the reader was at utilizing his language knowledge
in conjunction with his knowledge of the (orld in order to interpret
incoming piéces of lingﬁistic information, the higher was his comprehen-
sion score. It is as though, by the begining of grade four, the use
of the Grapho-Phonic strategy had become a given for ﬁogp pupils in the
sample. What did vary considerably was the reader's ability to step
beyond such é res;rﬂcted understanding of reading and to uge;,as well,
xhe‘Syntactié~Semantic strategy as a meahs of elaborating on textual
information, drawing c&nclusions, evaluating and checking the validity
of their initial inierpretations of the‘print.
Clérk and Haviland (1977) talked of the Jcontract" situatién
in reading whereby a reader expects to find both known information witﬁin
the print as well as unknown information. What the reader then must
attempt to do is tovseek out the old or known information contained in
lthe message and fit in or someﬁow‘accommodaye the new or unknown infor-
mation. The efficient: use of prior knowledge, both linguistic and
experiential, becomes critical in this ''given-new contract" situation.
As was shown by the importance in this .study of the Syntactic-Semantic
étrafegy, when the given information was not within the reader's cognitive
framework, it became impossible for the reader to generalige from past
experience to the new situation aﬁd, ofcahrsg, difficult to assimilate
new;}nformaligg‘because of non-existent old information. It is possible

and highly likely that many readers in this sample did, in factl have

both the linguistic ability and the world knowledge that was necessary
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to be an efficient comprehender. However, they may not have known how
to use such information and instead tended to rely almost solely on the
Grapho-Pﬁonic strategy, simply saying the words or saying something as
cldse as possible graphp-phonically to the text word. While their
miscues often lacked grammaticalvacceptability and meaning, the miscues
usually sounded quite similar to the expected response. This situation
did not enhance comprehension; ratfler it had a slight negative effect, |
although the effect was not significant.

The theéry put forth by the proponents of cueing strategies,
namely the Goodmans, has been well substantiated in this study. Perhaps
most important is the fact that, for this sample at least, the efficient
use of the.Syntactic-Semantic strategy far outweighed the efficient use
of the Grapho-Phonic strategy ;s a predictor of comprehending ability. )

This, of course, has been a basic postulate of cueing strategy theorists

and the results of the present study add credence to their claim.

Clarification of the Discourse Processing Strategy Theory

\

As was pointed out in Chapter I, the advocates of recall analysis
have not based their analytic procedure on 2 strong cohesive theory.
Rather, they have worked from the assumption tHat ;eaders abstract infor-
mation from print, relate it to their own experiences and then construct
an interpretation of the text. Exaétly how readers penform.these opers-
tions has been vague and iﬁadeqﬁately specified. Through the use ef two
statistical procedures, factor analysis and regression analysis, some
insight has been gained ih this study as to how the readers in this

sample were utilizing abstracted information in order to construct

meaning. Unfortunately, the procedures of the study did not permit the"
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oRservation of how the reader intuitively decided on which information . '

to abstract.

An attempt was made to obsecrve what kind of information the
reade;s were extracting and how they were relating the abstracted pieces
of information together.‘ Due to the instrumenfs used to measure dis-
ceurse processing variables, it was not possible to separate the '"what"
from the “how” of the child's abstracting and constructing procedures.
In effect what happened was that the instrument thought to be measuring
what was abstracted was also measuring how the abstracted bits were re-
lated together. ’Similarly, the instrument thought to be measuring the
interrelationships of the abstracted information was at the same time

taking into consideration what kind of information had been abstracted.
Hence, the two instrument§ both measu£ed the same thing. Further
refinement of the existing ihstruments or the use of alternate instru-
ments may overcome this problem. For the present study, ?owever, it

was. sufficient that some progress was made toward empirically validating
what it was that the readers in this sample were doing as they abstracted
and constructed meaning durihg reading.

Four findings of major importance for discourse processing
theory wererbtained.._The fipst arose from the regression analysis of
reading comprehension yith the recall information categories; the second
arose from the factor analysis of the connective variables; the third
from the regression of reading comprehension on the connective Structure
composite variables; and the fourth from the second order fagtor analysis
whéreby the Content variables were‘collapsed with the Structure compos-

ites to form comprehensive discourse processing variables.

The first important finding arose when it was discovered that
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the effect of abstraction of verbatim information had no effect upon
reading comprehension when taking into consideration the degree to which
the reader summarized, synthesized or otherwise integrated other abstracted

informﬂtion with his background. Such integrateé information did have
*V

considerable effect upon comprehendxng gﬁilxty as did information that

i

was misconstrued, presumabf} g;,a re}yi,jﬁ the lack of cognitive.

formation could be related

A

fﬂ
structures or schemata to whlch,absﬁtacted
~( N‘ } \;\ { .
or because of the erronﬁous abstruﬁxiqg of information from the text.
Y

Such erroneous 1nformat10n was probabTy -also attributable to the fact
. '

that because subjects were encouraged to give as long a recall as they
could, they often seemed to be incorrectly "makiné up" what they had
not hnderstpod or giying additional misinformation about ag event simply
to give a longer recall.

The important finding, then, from this segment of the.analysis
was that the verbatim recall of literal informatioﬂ in the story.was
not an important factor in comprehending»abiiity. What was importaét
was the reader's ability to use such information to generate a more
complex kind of information containing new propositional knowledge which
resulted from the interaction of the selected information and the reader's
store of knowledge. The results of this study then clearly supported
the claim put forward by Fredericksen (1977) that two levels of processing
occur during the reading of connected discourse. First, propositional
Lnits of information are selected from the text at an interpretive level.
Then the units are combined with frames, concepts or events of already
existing knowledge at an inferential level. This in effect says that in

order to do the latter one must be able to do the former. A correlation

coefficient of .714 between the verbatim information and the integrated
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information in this study, together with the regression analysis already
referred to, secmed to substantiate these claims. In effect, the use
of specific information became somewhat of an underlying and necessary
ability for comprehending. Wherc‘the variability occurred was in how
,

readers were able to utilize such information by combjning it with what
they already knew in order to understand the text beyond a superficial
recall of detail level,

The second important finding disclosed g&e fact‘that there were
three basic types of connectives that the rqadérs\in this sample used
to piece together the bits of information which they had abstracted from
text. First, children used words €0 concatinate or string together wﬁﬁf—*_——_—;
often appeared to be random bits of information. Rather than being a
procedure for organizing information in some interrelated and over-all
meaningful way, it was predominantly a joining together. of facts from
the story. The secénd\type of connective used was one that indicated
a definite relationship between two pieces E} information. Here there
seemed to be an attempt to integrate and to show the relationship of
one event to 3 second event. The third set of connective words used
in organizing information during reading was referred to as Integrating
connectives. These conmectives were used to perceive and convey the
interrelationship of many ideas and events. This meant that éeaders
using these commectives were interweaving the incoming bits of infor-
mation in a complex and highly structured manner.

The importance of this finding for the discourse strategy
theory is that there were three distinct strategies that readers were

. .

using to try to piece together the meaning of the text. Up until this

point, the only claim that had been made was that readers related the

-

p—
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incoming information to their background knowledge through the use of their
linm:}stic knowledge and were, therefore, able to interrelate the pieces
of abstracted information. Now it seems that the methods they use to do
this are at least somewhat delineated. .Which of these procedures was
most important for enabling the reader to comprehend text was disclosed
by the third important finding for the discourse processing variables.
.

When the three composite varisbles discussed above were used in
a regression equation with reading comprehension, it was found that the
ability to string toggther\pieces of information had no effect upon the
ability to comprehend when considered in addition to the ability to
as;ociataﬁaadﬁlntegrate information. The ability to relate one piece ,:5
of information to another piece of information had some effect but the
ability to integrate several pieces of information had the most powerful
effect of all three. This meant that if a reader was not able to

organize the incoming information in such & way that events and ideas

were related to one another, cmprepeffsion ability was not as proficient

as it would have otherwise been;/that is, the more the informational

units were clustered, whether through Association or Integration, the

-
better the comprehending ability.

What this probably meant for the grade four readers in the
sample was that the ability to string together ideas was not a sufficient
ability to ensure comprehension at an ever increasingly complex level.
Whild it is more or less true that stories for beginning regders are
sequenced in a very simplistic and chronological way and, hence, the
ability to string ideas together one after another may well enhance
comprehension ability, this was not the case for the story used in this

study. In order to follow the sequerﬁe of events in the story "Space Pet",
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the reader had to be.able to note interre}ationships of time and space
since the text cons¥sted of a series of fliShbacks, projec‘!bns into the
future, and preseny occurrences.in a continually ;ixed order. This
meant that these grade foﬁr-readers‘had to have developed an ability

v ;
beyond the concajenating level so frequently stressed in beginning read-
ing instruction. Perhaps, then, this descriptive element in organiziﬁg
incoming text is, like the grapho-phonic ability, more or less a given
for readers at this level and what really matters is theif.ébility tq 
associate two ideas together and, even more important, the ab111ty to

perce1ve the relationships between many events and concepts This

finding coincides with the first finding discussed under this section

and so it should since the two measurements pertainingoto the two
findings were, in fact, meaSﬁriné tﬁe same thingi

The fourth finding of cdgsideréble_importénce £6r discourse
processing occurred as a result of integrating or collapsing the
variables from the Content and the Structure_measure_ﬁ:ents. It wai
found that the text erronedus and;the Descripti?e‘vaflables eonstituted
a dimension which was labeled Concatination and referred to the stu@ents'
stringing together of either accurate or inaccurate iﬁfprmation. The
text specific, text e;tailed and Integration variabLes formed‘dysécond
construct and represented the reader's ability to use abstractéd infor-
mation as the basis for estahlLsh1ng cqmplex relationshlps suggested
within the story. The thxrd construct was a s1qele var1ab1e,bthe

'

ability to associate two pieces of information as a means” of organizing

‘information.

These findings were important because they indicated that con-

siderable erroneous and Descriptive information was given when children”
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were overly-dependent on simply striﬁging ideas together ét the expense
of using their conceptual frameworks to assist them in;organizing and
integrating incoming information. Further, they indicated that the use
of verbatim and synthesized, summarized and inferred information was
closely associated with the use of Integrating connecEives. These

three types'of information worked together to form what might be thought
of as a global synthesizing of information ability. Finally, the ability
to associate two pieces of information seemed to fall somgwhere in
between the use of the other two strategies. Perhaps it is a step in

' Qs
the progression from heavy reliance on the concatinating of ideas to

relating together two pieces of information as a result-;f background
experiences, to finally being able to interrelate many pieces of in-
formation by incorporating and synthesizing them into one's existing
schematic framework. * v

The importance of this fourth finding stemming f;om the results
of the second order factor analysis lies in the fact that it acted‘aé'
a confirmation of the clustering of variables that made up the three
strategies used to organize continuous discourse. it seems that the
ﬁgsic assumptions underlying the use of recall analysis could be formu-
lated into 2z broad theoretical framework which, with measurement refine-
ments, could most likely be specified more precisely. What has been
found from the present study is that children in grade four, first of
all abstracted during reading what they considered to be the necessafy
information from the text. Théy then performed three operations on such
information. First, they strung some of the information fogether.

Second, the readers began to interrelate the abstracted information

by making the association between two pieces of information. This

o
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may have been a step toward the desired goal of interrelating

many pieces of information. Hence, it did have some effect on

the ability to comprehend beyond the mere interpret:tion of literal

facts, Third, ;he readers reached the final step,’'at times, and

indicated in their recalls that they were able to interrelate many

pieces of information. It is necessary to point out that many

readers used all tﬁree strategies. As was shown in Table 19, the
¢

use of the first strategy had a slight negative effect on comprehend-

ing ability which was not significgnt, while the use of the second

strategy had a slight positive effect but was also not significant.

The key to successful comprehension at this level was the use of

the third strategy, the integratién oﬁ‘information strategy.

A

Confirmation of a Compleméntary Integrated Theory of'Reading

Comprehension

As was pointed out earlief, one of the major purposes of
the study was to assess whether the similarities and differences
underlying the cueing strategy theory and the discourse processing
theory ;ould permit the integration of the two theories in é comple-
mentary manner. The findings in Chapter VI indicated that at least
soﬁé of the components of each theory were impértant predictors of
comprehension when the theories were combined.

When the two theories were tested in the Integrated Model

‘#2 (Table 19), the Syntactic—Semantic variable and the Synthesizing

e
variable were both significantly related to reading comprehension.

The Syntactic-Semantic cueing strategy was the most powerful predict-

l or of comprehension but the Synthesizing ability in organizing
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information still had an effect over-and-above the effect. of Syntact-
ic-Semantic skill. This basically meant that, although the readers
used background knowledge and linguistic ability to predict meaning
and then to confirm the predictions, they were also using background
knowledge in the form of iﬁterrelated schemata which allowed them
to organize incoming information by relating together and slotting
the new information into an already existing framework.

Whilé‘it is true that both of these uses of background
knowledge must have been related, they were not the same thing.
This was evidenced by a correlation coefficient of .350 (Table 17)
betwden the Syntactic-Semantic variable and the Synthesizing variable
as well as by the fact that the Synthesizing variable still had a

|
predictiﬁe value over-and-above the predictive value.of the Syntactic-
Semantic variable.

To expand this éiaim it could be said that both strategies
utilized anticipation during reading. Anticipation when using
the Syntactic-Semantic strategy occurred predominantly at a word,
phrase, sentence, or paragraph level and probably from one paragraph
to the next paragraph. This seemed to be a crucial strategy for
comprehension given the beta coefficient of .481. However, in
addition to such anticipation, was the anticipation at a broader or
more general level; that is, at a schema level. Given that the
readgr had a schema for what constituted a story and what constituted
episodes within a story, he was able to use these schema to inter-
relate incoming information. Hence, schemﬁta had an effect {.290)
on comprehending by acting as organizers over-and-above the effgct

of Syntéctic-Semantics which were used at a less global level,.
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In Chapter VI the indirect effect‘of the Syﬁtactic-Semantic
variable on redding comprehension via the Synthesizing variable
was also discussed and found to be .102. The direct effect as
noted above was .481, Hence, the total effect of the Syntactic-
Semantic cueing strategy on reading comprehension was .583. This
was, indeed, a powerful total effect coefficient and indicated
that when the Syntactic-Semantic strategy was used effectively
it affected the use of the Synthesizing strategy which in turn
affected reading comprehension. The use éf the Syntactic-Semantic
strategy in this manner,.then, enhanced its effect so that it
became an even more powerfﬁl predictor of reading comprehénsion.

On the basis of the relationships stated above,>it was
claimed that the two theories could be integrated. It was also
claimed that the theo;}es wereléomplementary rather than competing
because at least some aspects of each theory contributed to an
understanding of comprehension ability when th; components of the
theories were considered simultaneously.  Because of the clear
cut evidence for the importanée of the Syntactic-Semantic and
Synthesizing strategies for reading comprehension in the Intggrated
Model #2, it was decided to conduct a factor analysis of all six
variables in the model -- RDGCOMP, CONCAT,'SYNTH;‘ASSOCIAT, SS
and GP. The idea was that those variables which clustered with
reading comprehension would be the variables representing the strat-
egiés that were a part of comprehending ability.  The clﬁstering
of the remaining variables would indicate how theé other strategies

were related to one another but not directly related to reading

comprehension. Table 21 p:eﬁents the results of the analysis.
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As can be seen from thé factor matri; coefficients, three
factors emerged. The first was clearly a comprehension factor
and included reading comprehension, thé Synthesizing strétegy and
the Syntactic-Semantic strategy. The abilities underlying these
three variables had much in common and were basically concerned
with the same thing. The second facto: waé one that appeared to
involve the ability_to associate two things. The variables that
loaded on this factor were those representing the Associating
strategy and the Grapho-Phonic strat;éy. As was mentioned prev-
iously, the-Association variable represented th; ability to assoc-
iateatwq pieces of incoming information. . The Grapho-Phonic var-
iable also represented the ability to make the association between
two things, this time-between the graphics or the.letters and the
phonics or the sounds the letters represent. Hence, there was
a stiong relationship between these two abilities but neither ﬂf
them seemed to have a lot to do wigh comprehension. They may,

however, be forerunners to comprehension and in that sense have

- been crucially important to comprehension while not directly rel-

-
[y

ated to it.
The final factor consisted of a single vgriable, the

Concatination variable and represented the simplistic use of in-

formation ab;tracted from the text. = Students who were often

just stringing ideas together may not have been usiﬁg their cognit-

ive structures to assist them.in interweaving the ideas. The
readers also gave erroneous information perhaps because they did
not have adequate cognitive structures to which they could relate

the abstracted information, or they were using the wrong background
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knowledge in interpreting the print. In either case, this strategy had
little to do with comprehending ability. It seemed that what was impor-
tant for reading comprehension was the abilityvto use one's language
facility and one's background knowledge in order to predict or anticipate,
to confirm the prediction or anticipation and té integrate information

on a word, phrﬁse, sentence, and paragraph level as well as across whole
sections of.iext. The other strategies may have been- important fore-
runnerssto comprehension but they wefé’;ot'paré of comprehension.

4

Practical Implications of the Findings

In a recent publication by the International Reading Association

which is edited by Santa and Hayes (1981) and entitled Children's Prose

Comprehension: Research and Practice, reference is made in the intro-

ductofy chapter to an account written by David Pearﬁon on the resurgence
\ :

of interest in comprehension. His claim is that comprehension at this
peint in time has become a domihang concern of both psychologists and _
éduéators. During .the seventies there was a marked shift in psychological
studies away from the behavioristic tradition where stimulus/respohse
observables were of consuming interest’ tomentalistic and unobservable
Acognitife processes. Since reading comprehension is both mentalistic
and unobservable direétly, it has become a.prime concern in the field
of cognitive psycholog&. |

Reading educators have, during the sixties, reached a fairly
cleaF consensus on the issues of teaching word fdéntifiéatién. In over-
simpl:fving the issue, what seems to‘ﬁave happened is that an eclecticism

has emexged among teachers, researchers, and clinicians as to how best

to teachMpord identification skills. As a result of such agreement

¥
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energy, time and interest have shifted to issues on what is, and how
best to teach reading comprehension. -

This shift coincides with the growing uneasiness among teachers
and administrators that something problematic is occurring in reading
along about the grade four level. Pearson claims that several adminis-
trators hav; complained to him that test scéres begin declining at the
fourth year level. Teachers are.concerneq‘tgat while they do a credit-
able job of teaching word identification skills, their ability to teach
comprehension skills is far from adequate.. Consequently, teachers are
Tequesting workshops to assist them in understanding how children
comprehend, why they fail to comprehend, and what to do with and for
thep when they fail. The understanding of comprehending ability, then,
has become a key concern not only for teachers of reading but for )

i

researchers as well.

«C

The importance of the present research for this resurgence of
interest in comprehension is twofold. First, it confirms teachers' hunches
that decoding skills at .the grade four ieveI are, generally, fairly well}
developed and that the emphasis clearly needs to be elsewhere. The

. '
results of the basic cueing strategy model indicate that teachers would

be well advised to place their emphasis on Qgsisting readers in learn-
ing how to use what they already know about language and the world to
asgist them in‘understanding print, If the reader's baékground is not
adequate for the particular task at hand, then’time needs to be spent
dé;eloping sufficient schemata to enable the reader to cope with what
he is expected to read. In otﬁef words, a shift in emphasis in dgvelopf

ing strategies is clearly suggested from this research; a shift away from

the development of Grapho-Phonic skills and toward the development
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of Syntactic-Semantic skills.

second, the present research clearly indicated that the most
proficient readers were those who could abstract information from print
and then interrelate the information at a fairly complex level. Of the
three strategies (stringing ideas together, associating two ideas, and
interrelating many ideas) the one that seems to need to be developed
carefully is the integrative strategy. This, of course, is a most dif-
ficult teaching task, much more difficult than assisting children in
picking out details from a story and recalling them in a run-on fashion.
.However, to date it seems that much of the emphésis in teaching reading
comprehension has been just that. Attention has also been paid to trying
to get children to concatinate ideas into a story sequence and .o see
how one piece of the story fits in with the next, thereby, making some
associations. The area of interrelating many ideas from within passages
has either been dealt with haphaz;rdly or on a-very limited basis.

Perhaps :he emphasis at the grade four level needs to shfft so
that students begin relating ideas together through learning to para-
phrase and to use connectives that encourage the perception of inter-
relationships within the text. Teachers acting a§ models can show
chil&ren how ideas are woven together by giving a summary or synopsis
of a story. Ideas frbm the story read could be jotted down, then a
succinct paraphrase using suggested integrative connectives could be
undertaken by the teacher and students together and later by the
students themselves. Suggestions along these lines are given in
bearson and Johnson (1978).
' Stemming from these two suggestions is the follow-up suggestion

that basal readers include more exercises that emphasize. the Syntactic-
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Sematttic and the Integrating strategies. Rather than including so many
worksheets on noting details or story sequence, a more profitable
direction may well be in devising more exercises that necessitated making
inferences, summarizing and synthesizing information or that asked the
student to pick out five important id;as from a short passage. The
reader could then write or verbalize these ideas into three sentences
that show how the five ideas relate to one another. Again teacher

modeling would be essential to begin with but before long many children

may become proficient at such activities on their own.

Implications for Further Research

This section will focus on two suggestions for further research;
namely, modifications in the research design and re-specification of

the model.

Research Desigﬂ

When the current study was conceived, explicit information on the
nature of discourse glbcessing was not available. Hence, the study had
to be conducted at an exploratory level in order to identify the dimen-
sions or features underlying the processing of continuous discourse.
Since this-studykhas been at least somewhat successful in that it identi-
fied three dimensions of such processing, future researchers may wisﬁ to
build on these fipding5~by using confirmatory factor designs or, alter-
nately, b}-attempting to more cérefully'specify‘and measure each of the
three constructs discussed in the study; namely, Descriptive ability,
Associative ability and integrative ability,

Since the recall categories were as effective as the connective
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dimensions in predicting reading comprehension, and since e¢ach of the
categories may be furthet disaggregated, a profitable procedure may
be to modify the categories in order to more precisely measure a
reader's abstractive andiconstructive processing ability. Further,
it may be profitable to use smaller units of information ($uch as

the syntactic structures devised by Fagan, 1978b) for analy:zing
recalls. In this way a compari#on between the most appropridte

sizes of units for recall analysis could be made.

In addition to confirming or aitering the design through
variable measurement, shorter passages may prove to reduce measurement
error. A longer passage was deliberafely selected for the current
study but, as a result, it often seemed that many readers gave a
very sketchy overview of the story during recall. It was believed by
the researcher that in many instances the readers remembered far
more, than what they retold. It was as though these readers were
purposely trying to make a long story short and, as a result, skipped
or glossed oyef many important episodes that would have enhanced the
interrelatedness  of what they‘did retell. Possibly by using a series
of shorter passages, the depth of recall for each passage would be
more complete and enough information on each child's processing
ability could be gleaned so that more valid discourse processing

"~ variables could be constructed.

Model Specification

A model can be respecified either through the addition of
important variables that should have been included or through dropping

variables that were erroneously included. In the present research,

02
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though some variables proved to. be statistically insignificant, the
sample size and the measurement error in the discourse processing
component of the model may have accounted for this. Thus, if the sample
size were increased and the measurement error reduced some of the
apparently nonsignificant variables could turn out to be theoretically
important; Therefore, there is little justification at this stage

for dropping variables.

Several variables may have been omitted from the integrated
model of reading comprehension. For example, reading comprehension
is probably more than just a function of competency in the use of
cueing strategies and discourse processing strategies. In addition,
the child's level of hypothetico-deductive thinking may be a factor.
There is also the possibility that instructional conditions within
school classrooms may operate to either enhance or constrain reading
comprehension. ‘For examﬂle, the reinforcement/reward structure of
the classroom may be a factor, as may be the opportunity to learn to
read during class time. Research needs to be done in order to ascertain
the extent to which the thinking stage of the child and thé instructional
conditions of the classroom affect reading comprehension.

Models may be extended both backwards and forwards. A
researcher may wish to consider the backwards extension to the current
integra;ed model through the inclusion of dimensions of the child's
home environment. Good readers seem to have richer background exper-
iences to draw on than poor readers.‘ By an examination of the child's
opportunities to enhance higvgeneral knqwledgg through family interaction

and experiences, the predictive power of the model might be improved.

Other dimensions of the home environment which may be of interest

~



include the reinforcement structure and the expectation structure.

It is often forgotten that reading is the single most power-
ful predictor of competency in the content fields of scﬁooling. In
this sense, reading is an intervening variable. Thus, an obvious
forward extension to the study would be to examine the model of
reading as a predictor of performance in the major school subjects.

In future research, consideration should also be given to
the formulation of dynamic models of reading comprehension; that is,
through the specification of a longitudinal research design. In
this wa; the researcher can incorporate variables which change over
time into the design and can attempt to identify the change processes
in reading.

It cannot be claimed on the basis of a single study that
the integrated model of reading comprehension has been confirmed.
Rather the research will have to be replicated, hopefully using
improved instrumentation, & longitudinal research design, and improved

q
model specification.

Concluding_Statement

The goal of the present study was to formulate and estimate
a model of the relationships between the reading strategies of grade
four pupils and their reading comprehension. The views of researchers

from two sci3b13\25>reading research were drawn upon; the cueing

strategy school which uses a psycholinguistic approach, and the
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discourse processing strategy school which uses an ahstractive-construc-
tive approach. Thirty-three independent variables were generated by

the two theories which is far too many for model building purposes éincé

the goal of model building is not to mirror the enormous complexity‘gi;'d

of reality but rather to reduce the features of that reality to a more
¥

manageable form. . i Ty

The task, then, was to try to simplify each of the theories

in order to evaluate the extent Ee which they were competing or

complementary explanations of reading comprehension. First, inadequately

measured variables or variables which conveyed little information over-
and-above those of other variables were dropped. The remaining
variables Qére clustered’into groups, and those in each group were
aggregated through the use of either confirmatory or exploratory factor
Wb

analysis,

The result was the identification and measurement of two
cueing strategy variables, the Grapho-Phonic strategy and the Syntactic-
Semantic strategy, and four discourse processing strategy variables.

The latter variables were referred to as a Content of recall strategy

and three dimensions of the Structure of recall strategies; namely,

Descriptive, Associative and Integrative.
Incremental model buildigg,beﬁq::};ith the formulation and

estimation of simple or basic models. Work on more complicated
systems proceeds by extension, elaboration and integration; that .
is,>from what igAknown to what is unknown. Initially, four basic
models were estimated using ordinary least squares regression: (1

a cueing strategy model; (2) a content sub-model; (3) a structure

sub-model; and (4) an integration of the cueing strategy model with
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the two sub-models of discourse processing. The results showed

that both theories separately 5Qnstituted explanations of reading

coﬁprehension. The stage was set, then, for a test of an inte-
grated model of reading comprehension. The estimates of the first
integrated model were difficult to interpret. A second-order

factor analysis of the combined Content and Structure variables
was called for in or@er to further simplify the discourse process-
ing strategies. These were finally identified as strategies
related to Concatenation of informatﬁon, the Association of infor-

. : °
mation, and the Synthesis of information.

The estimates of the final integrated model of reading

comprehensioh demonsfrated convincingly that the two theories were
complementary. This, in effect, means that it is minimally

necessary to include both cueing strategies and discourse processing

strategies in an explanation of reading comprehension.
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READING COMPREHENSION

* Skills Tested

(Details) — To Recognize and Understand Stated or
Implied Factual Details and Relationships
D-1 To recognize and understand mporlam facts
and details i
D-2 To recognize and understand implied facts and
relationships
D-3 To deduce the meaning of words or phrases
from context

(Purpose) ~ To Develop Skill in Discerning the Pur-
pose or Main Idea of a Paragraph or
Selection
P-1 To detect the main purpose of a paragraph or
selection
P-2  To recognize the main idea or topic of a para-
graph or selection

(Organization) — To Develop Ability to Organize Ideas

O-1 To recognize common elements or parallel
topics in incidents or paragraphs

0-2 To recognize proper time sequence

(Evaluation) — To Develop Skill in Evaluating What
-is'Read

E-1 To develop generalizations from a selection

E-2 To recognize the writer's vieWpomt attitude,
or intention

E-3 To recognize the mood or tone of a selection

E4 To recognize outstanding qualities of style or
structure
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Reading Passage: ''Space Pet”
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Instructions to Students Before Readinxﬁthe Pgssage

"I'would like you to read this story out loud for me.
While you are feading I1'11 have the tape recorder on. If you come
to a ‘prd you don't know just say what you think it is and carry
on. If you“réally can't get a word, skip it and keep on reading.
After you have finished reading I'll ask you to tell me the story

in your own words."

Instructions to Students After Readiqgfthe Passage

"Can you tell me the story in your own words? What was the

story about? Tell me everything you can remember."



Space Pet

‘ . As far as I know there has
never begn a rule against pets in
a spéce' station. We had just
never had any pets until Sven
Olsen decided he wanted one.
None of us ever figured out why
he chose the pet he did.

I first saw Claribel when T was
“working in my office. I heard a
musical whistle near my ear and
thought it had come over the
radio. I waited for the news to
follow. Instead, there was a
lovely song. I looked up and had
my first view of Claribel. |

She was a small yellow canary,

banging very still in the air. Her
wings were folded quietly at her -
sides. She could stay that way
because nothing has any weight

in space. Before I recovered
from the surprise of seeing a ca-
nary in our space station, she did .
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a kind of backward loop. No
' earthbound canary could have
done it. |
In no time at all, Sven’s pet
was everybody’s pet. We had a
little trouble hiding her when im-
portant guests came to visit the
space station. We couldn’t be
sure if we were breaking any rule
having her there. But we liked
her too much to take a chance on
losing her.
Claribel always got noisy when
we hid her. Sometimes we had
to think fast to explain the peeps
and whistles that came from the
oddest places. There were a few
narrow escapes, but then who
would ever dream of looking for
a canary in a space'station? , ,
All of us at the station were on
duty for twelve hours at a time.
This was not as hard as it
- sounds, since you need little sleep
_in space. Of course there is no
““day” and ‘“night” when you are
always floating in sunlight. But
we found it easier to think of
time as being divided into day
and night. "
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One “morning” when I woke
up, I could scarcely drag myself + -
" out of bed. I was still only half
awake when I joined the other
men at breakfast. I noticed they.
seemed unusually sleepy; too.
Then I saw that one seat at the .
table was empty.’ '
“Where’s Sven?” I asked.
“He’s looking for Claribel,”
someone answeie_d. “He can’t .
-find her. She usually wakes
him up.”
- Just then Sven appeared at the
door. In his hand lay a tiny
bunch of yellow feathe;s, with
claws sticking up in the air.
© “What happened?” we asked.
-~ “I don’t know,” said Sven sad-
ly. “I just found her like this.” -
“Let’s have a look at her,”
said Jock Duncan, our cook and
doctor. We waited in silence
_ 'while he held Claribel against his
_ear, trying to hear a heartbeat.-
Presently he shook his head.
“I can’t hear her heart. But
that does not prove she’s : -
dead. Let’s try giving Claribel
some oxygen.”
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Claribel was put into a face
mask. It was as large as an oxy-
gen tent for her. To our de-
lighted surprise, she came back
to life at once. Beaming broad-
ly, Sven removed the mask and
she hopped onto his finger. She
sang her song, then fell over
again in his hand.

“I don’t understand what’s
wrong with her,” said Sven.

“She’s never done this before.”

‘For the last few minutes I had
been trying to remember some-
th‘ing. My mind seemed to be
working very slowly, as if I were
still sleepy.

Suddenly I understood. ““There’s
| something \ivrong with the air!”

I yelled. “That’s why Claribel
passed out. I just remembered
that coal miners often take ca-
naries down into mines to warn
the men when the air is bad.”

“Oh no!” said Jim, our engi-
neer. “The alarm would have
gone off. We have two good
warning systems.”’
| “The second alarm isn’t con-
nected yet,” another man re-
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minded him. That really upset
" Jim. He left without a word.
The rest of us passed around the
-oxygen bottle like an Indian
peace pipe. We gave Claribel
more oxygen, and she came back
to life.

~ Ten minutes later Jim came
~ back and explained what had |
happened. During the night, part
of an air line had frozen and the
alarm had failed to go off. Half
. a million dollars worth of engi-
neering instruments had let us
~ down. Without Claribel, all of
us might have died.

Today, if you should visit a

space station, don’t be surprised
if you hear a canary singing. It

means you have a double safeguard °

~ at the cost of some birdseed.
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It was up in a space'station/and(uh)they had a canary for a pet./

é 4
One day the cdnary got lost/(And uh, looked ,.., and uh ..) he looked

'
for her/and that./ And he came bacé?;ith her on his hand/and he thought/
'

that it was dead.] And then he gave her some oxygen/énd she Came bac&
to life again./ And then she ﬁgised out again./ And, then ...(um)...

B by s L oy A
he realized that(pm)1t wasn't just/that shé was 51ck./ It was something
wrong with the air./ And then he just gave her more oxygen/and she came
back to life agah1/ And)... and then they Jgit to see/@hat was wrong

{
with it./ And then they fixed it.//Then it was all right agah17/

(text sﬁecific information)

{1
=

(text entailed information)

M 9 > 3
NS

-2 ~ (text erroneous information) -
- / + (text external information)
/ / = clausal boundary
/ / = incomplete clausal unit *
(/ /). = clausal unjt within the boundaries of a second clause
( ) ' = hesitation or pause -- um, ah, repetition of words
. ( ) = correction/edit

' = compound subject or verb which counted as two units

v
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