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ABSTRACT

This study is concerned with the relevance of a specific
linguistic concept -- deep structure -- to reading comprehension. In
linguistic theory it is tlie deep structure which describes the ligical
subject and object of a sentence. The relevance of this concept (deep
structure) to reading comprehension is first studied by looking at the
relationship between children's skill at recovering the deep structure
of sentences and their reading comprehension. Then, one strategy that
children might use in vecovering deep structure and the relationship
of this strategy to reading comprehension is studied. This strategy
-- the lexical analysis strategy -- involves analysis of the main verb
of a sentence to determine the deep structures with which it is compatible.

The sample for the study consisted cf 87 fifth grade students
from a suburban community. The students were of above average
1nté1113ence with a mean I.Q. of 117.

The first hypothesis of the study is: Children's skill at
recovering the deep structure of ;entences is related to reading
comprehension skill. This hypothesis is evaluatéd through a test,
the Deep Structure Recovery Test (D.S.,R.T.), which is designed to
measure Ss' gkill at recovering the deep structure of sentences. Each
item of the D.S.R.T. contains three sentences. In taking the test san
S ie asked to choose the one sentence nsut of the thre. which is not a

paraphrase of the other two sentences. In each item two of the sentences
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have the same deep structure while a fhird sentencé, although super-
ficially similsr to at least one of the other two sentences, has a
differecat deep Sktructure and thus a different meaning,-for example,
* (a) What the boy would like is for the girl to leave.
{b) For the boy to leave is what the girl would like,
(c) What the girl would like is for the Loy to leave.
In this study reading comprehension is meastuired by a Cloze test.
It 1is &rgued that a Cloze test is superior to traditional standardized
conprehension tests. The treditional Metvepolitan Achievement: Reading
Subtest (the M.A.T. Reading test} 1s also used for comparison purposes.
I.Q., word kndwledge and word recognitionlability are also measured.
" A correlation and regression analysis produced these results: .
1. The D.S.R.T. has a substantial and significant correlation,
1.e. +732, with the Cloze tesi and a signifiéant correlation
. with the M.A.T. Reading test.
2. The D.S.R.T. is the most impc:tant factor in reading comprehension
a8 measured by the Clo;e test, when compared to 1,Q., word
.knowledge and word recognition skill, The D.S.R.T. alore
accounted for more than 208 of the unique variance in reading
comprehension. The other varilables made little £f any urique

Eontribution.

*
The asterisk indicatea the sentence with the different deep structure.

10
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3., Word knowledge is the most important factor in reading
comprehension as measured by the M.A.T. Reading test.
However neither word knowledge nor any of the other variables

contributed much unique variance.

The second hypothesis of thi. study 1s: Children's skill at
making a lexical analysis of the main verb of sentences is positively
related to reading comprehension skill, Ss' skili is meagured in two
ways, first by a sentence completion test and second by Ss' performance
on sets of {tems {included ‘in the D.S.R.T.) which contained different
types of verbs. Reading comprehension againkis neasured by a Cloze
test and the M.A.T. Reading test. While the results of the analyéis of
the Sentence Completion test support the hypcthesis, tﬂg results of
the analysié of the {tems on the D,S.R.T. do not.

In short, it appears that.SB' ability to recover the deep
structure of sentences is an important aspect of reading comprehension.
It 1is not clear, however; that the lexical analysis strategy is related

to reading comprehension.

11
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And so to completely analyze what we do when we read would
almost be the acme of a psycﬁolugist's achievements, for it
would be to describe Qery many of the most intricate workings
of the human mind, as well as to unravél the tangled story
of the most remarkable specific performance that civilization
has learned in all its history.

. Edm ' Burke Huey

THE %3YCHOLOGY AND PEDAGOGY OF READING

12
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INTRODUCTION

As Thorndike pointed out in 1917 reading comprehension is
"...a very complex procedure involving a weighinz of each of many
elementsvin a sentence, their organization in proper relation to
one another, the selection of certain elements of their connotatfons
and the rejection of others and the cooperation of many forces to
produce the final respnnse {1917, p.323]." Unfortunately, in spite
of the wvast literature‘produced on the topic of reading comprehension
over the past 50 years, thi' . *ote almost completely exhausts tﬁe
accumulated knovledge of this fundamental intellectual process.,
Despite this voluminous reseacch the workings of the mind during
reading comprehension remain a great and profouﬁd myvstery. Conse-
qﬁently. the instructional procedures and materials used when teaching
childrem to comprehend what they read are based upon the intuitions
and accamulated experience of reading specialists, not on research
evidencé.'. '

The msjor reason, beyond méthodological problems, for the inade~-
quacy of past research has been a lack of basic knowledge of the
psychological processes involved in reading comprehension. If
instructior in reading comprehension is to be based on researcﬁ

" evidence as well as the intuitions and experience of reading specialists,
it is import.at that fruitful research shed some light upon the psycho-

logical procésses {nvolved i{n reading., Knowledge of these processes

13
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can then provide the basis for instruction.
It is the purpose of this thesis to suggest a new appreach to
the study of the reading comprehension process and to report an em-
" pirical Investigation of the author's which has been motivdted by
this new apﬁtoach. Fundamental to tliis new approach is the need to
base comprehension research on theory. The linguistic theory developed
by Chomsky (1957, 1965) is the oune on which this thesis is based.
The siudy reported in this thesis is an investigation of the relation-~
ship of one aspect of this linguistic theory to the reading comprehension
process,
The paper is organized into six chapters. Chapter One offers
& critique of past research and a discussion of the direction that
research, in the author's opinion, must take if it is to illumina%e
the processes basic to reading comprehrnsion. Also in this chapter
the rationale for basing this study on linguistic theory is developed.
The hypotheses and assumptions of the study are presented in Chapter
Two. Chapter Three 18 a description of the measuremént of the variables
used in the study, The sample studied and the testing procedures are
described in Chapter Fou.. The results and the analysis o%‘the data

are contained in Chapler Five. And finally in Chapter Six the implications

of the study are discussed.

14
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CHAPTER I

Research in Reading Ccmprehension: The Need for New Perspectives

A Critique of Seven Majoir Approaches to Comprehension

In this chapéer the inadequacies of the past research will be
discussed, and the direction that research should take in ordér to
lead to an understanding of the complex process of reading compre-
hension will be described.

The Skills Approach

Meny reading specialists believe that reading comprehension can
best be described and understood through the enumeration of lists of
comprehension skills. Therefore, most of the résearch has been in-
fluenced directly or indirectly by this belief in a skills explanation.
Much of the research has endeavored to measure and virify existing

skills and discover new ones. A discussion of these skills and the

‘problems they raise will help demonstrate why the research hag been

80 unproductive;

‘A great many lists of skills have been proposed, with some
lists containing several hundred or more skilla; The following is
a sampling of skills that have been proposed:

- reading {n thought units
- grasping and assimilating relevant details
- fusing new and old ideas

= thinking about words
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- gseeing relationships between words and thoughts

renembering what is read

£7nding the topic sentence

making generalfzations

drawing inferences

‘undexlining the key words in a paragraph

R KR SV Al

predicting outcomes

~-d{stinguishing fact from opinion

recognizing literary devices

evaluating the author's competence

_combining recall with own associations

reading to follow directiomns

offering new titles for paragraphs

finding the main {dea of a paragraph

Recently some of the lists of skills have been organized into
taxonomies (Spaphe, 1962; Cleland, 1965; Wolf et al, 1968; Barrett, 1968),

Taxonomies are pz - med to be superior to simple lists because they

provide systematic organization which is intended to increase cur under- .

_ standing of the phenomenon under investigation. Taxonomies are systematic

in the sense that they organize skills into major categories and sub-
categorfies. For example in the Barrett (1968) taxonomy one major
category is inferential comprehension and the subcategories are inferring

supporting details, inferring mliﬂ idess, inferring ecquences, inferring

16 T
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comparisons, inferring cause and effect relationships, inferring
charécter traits, predicting outcomes and interpreting figurative
language.

The advantsuge of systematic organization, however, is more
imagined than real. As Clymer (1968) has pointed out "as is true with
all taxonomies, the orderly presantation of the categories may suggest
a greater precision than the classification system really possesses
{p.19)." Clymer's observation applies to taxonomies of reading skills.
The analysis that follows applies equally to taxopomies and simple lists
of skills.

The skills approach to an explanation of reading comprehension
suffers from a basic confusicn over what domains of beh#vior and cog~
nitive activity can rightfully be characterized as reading comprehension.
This confusion has led to the inclusion of readin; comprehension skills
that tend to be global and vague and that fail to distinguish between
those processes that are specific to feading and those that ar§ very
general cognitive processes.

The lists and taxonomies of comprehension skills fail to clearly
~ distinguish hetween general mental abiliﬁiea and those skills specifi

to veading, For example, the reading skill of 'making generalizations"
is a skill common to most cognitive processes and hardly specific to
réading. 'Iﬁ designating such of éhe thinking skills as reading coapre-
hension skills th? reading specialists are now obiiged to explain the

thinking process in order to include the thinking skills in reading

17
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comprehension instruction., To say that this is a formidable task
is an understatemen: since very little is presently known about
thinking processes.

Another problem with lists and taxonomies of comprehension
skills is that they fail to make the distinction between how some-

thing is comprehended and what is comprehended. As a result they

e e T A A o e T A e < i 4 <

fail to define adequately either how something is comprehended or
what is comprehended. For example, in the skill of "fusing new and
old ideas" what is learned is "the fdeas" and the process ig the fusion

of these ideas. In order for the description of this skill to be

e S —

meaningful, it is necegsary to provide an adequate theory of what
{deas are as well as & sbecific description of the fusion process,
Neither the adequate theory of ideas or a specific description of the
'fuaion process are presently available. This case is typical of the

i status of many comprehension akills. It appears that a description
of what is comprehended is necessary before attempting to describe
the process of how something is comprehended. So that in the skill
of "fuaing new and old ideas" a theory of ideas must be developed '
before research into the "fusion" proceag can begin. It lcoks like
the place to begin in comprehension research %s with theories of what
1s comprehended. The recent work in liqguiatic theory (Chomsky, 1957,
1965) offers just such an opportunity. This point which has motivated

the present study will be expanded upor. later.

Another problem with mental skills as explanations of reading

18
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comprehension {s that they have been used in the literature to describe
three distinguishably different types of activities as follows:

1. High level cognitive processes, i.e., processes that involve
very sophisticated thinking abilities vhich go beyond a literal under-
standing of the reading matter. These hish level cognitive skills
include: “distinguishing'fact from opinion", 'recognizing literary
devices", "evaluating  the author's competence", etc.

2. The psychological processes involved in reading comprehension,
“fuszing new and old ideas", 'reading in thought dnits", "combining recall
with own assocfations."

3. The procedures for teaching comprehension e.g., "finding the
topic‘sentence", Yoffering new title for paragraphs', etc.

Unfortunately, rcading specialists have often failed to distinguish
between these three categories in their discussion of reading compre-
hension skills. Consequently, there has been a great deal of confusion1
as veading specialists atltempt to evaluate the importance of the various
skills and develop ways of teaching these gkills to children. This is
the case because in attempting tu evaluate the importance of the pro-
posed gkills and in develéping techniques for teaching these skills,
there are different considerations to be taken into account depending

upon which of the above category of skills one is talking about. This

1SOme skille fall fato more than one category depending upon how they are

interpreted., For example, the skill "thinking about words' could be
either & high level cognitive skill or a process skill. The fact that
some 8kills have more than one mearing, of cocursce only adds to the
confusion. '

19
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point will become clearer as each category of skill is discussed {n turn.
_ The first category is high level cognitive processes. In eval-
uating the importance of these skills the most important consideration
is whethér enough is understoud about the mature reader's skill to
teach them ;o children. This will involve aniundetstanding as dis-
cussed above of both the objects of the skill as well as the process
émployed in using the skill., Very few high level cognitive skills
have been analyzed in light of his consideration. However, Schell
(1967) has analyzed the high level cognitive skill of "distinguishing
fact from opinion" along these lines. He shows first that the task
| qf actually distinguishing fact frem 0pinion is a very difficult task
~ much of the time, because the distinction between fact and bpinion
is 60 ill-defined that in all but the most obvious cases this dfatinction
is har& to draw.
In addition, in vhe cases where this distinction could be drawn
the relevant information for drawing this distinction is often not
;ontlined in the reading maéter. Thus, in the case of the cmmpreheniion
;kili of."distinguiphing fact from opfni~n" it sppears that we do not
) know very much about the objects of this skill, {.e., facte and opinions,
nor about the processes employed in applying this skill. Consequently
it is not.surprising that Schell (1967) finds that 'there are no handy
Tules of thumb we can give students to help them in this task {p.9)."
The rule of thumb now used for teaching children Low to decide wicn

something is an opinicn is to look for qualifiers, e.g., seems, appears,
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nmay, probably, or indicators, €.g., I think, we believe, our conclusion,
etc. This rule of thumb is of questionable validity because authors
commonly omit qualifiers and indicators in expressing opinions. Thus
the lack.of knowledze about the object and the processes of compreheusion »
reduces the teaching of this skill to superficial techniques of questicn~
able validity. Examination of other higher level cognitive skills
reveals more of the same.

The second category of skill presumes to describe the psychological
procesées employed in comprehension. Since, as will be argued in this

chapter, description and explanation of the psychological processes

. involved in reading comprehension are a crucial prerequisite to improving

instruction, the validity of these process skills is of utmast importance.
The question to be answered in assessing the validity of procass skills '
is, ﬁow good a description and explanation do these akillé provide of

the comprehension process? In examining the process skills one is forced
to conclude that the answer to this question is that the process skills
proposed in the literature do not describe and expliiﬁnthe comprehersior.
process at all, Such skills as "reading in thought units,” "fusing new
and old 1&eas," "graspiég and assimilating relevant details' hardly
quilify aé.precise descriptions of the comprehension process. They

are merely metaphors and as such do not lend themselves to scientific
gheory constructicn or empirical research. These skills, or rather

the present deacriptions of thew, only raise a lot of questions without

providing any answers. Wardhaugh (1969) in talking about the fusion

21
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metaphor gives s succinct statement of some of the problems raised by
this type of vague descriptiou. |
++sthe fusion metaphor itself is a poor and unrevealing one in that

it short circuits the process of explaining exactly what happens -

when someone understands a sentence. The concern snould be with exactly
what factors are involved in fusion and why fusion occurs on some
occasions but not .. others [p.86].

For the process skills to be meianingful as descriptions of the
comprehension process it is necessarvy first to know more about the
objects of these skills, i.e., ideas, thoughts, details, etc. In
addition, it is necessary to provide an explicit deécription of the
fusion, assimilation, and grasping process, etc., and the conditiouns
under which they are utilized. Only then can skills such as "fusing
new and old ideas" have any significunce as descriptions of the
coﬁprehension process. .

In many lists and taxonomies'onn finds comprehensi~n skills
such as "underlining the key words ia a paragraph,” "finding the
topic sentence,” "offering new titles for paragraphs" ete. This grcup
of "skills" has caused some confusion because they are quite clearly
teaching procedures to be used to improve comprehension rather than
descriptions of the comptehensién process. Sometimes, however, thcse
skills are used as testing procedurees to demonstrate that comprehension
has taken place. In any case‘they are really a separate category and
ghould not be listed as comprehension skills at all.

It appears that simply because they were listed along with
comprehensiod skills, they are often treated as ends iﬁ themselves,

ERIC
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Thus teach2rs dogmatically insist that students must learn to underline
the key words in a paragraph etc., 1f they can't learn to do this they
are considered to have poor comprehension skills. But since the "skills"
are neens rather than ends their validity and inportance depends upon
how ruccessful these means (1.a., teaching procedures) are for achieving
the desired ends (comprehension). This of course assumes that compre=-
hension ig well understood. As argued above, nct very much is known
gbout comprehension skills so that there is no real way of evaluating
these teaching proc.dures, and ticy must be considered only tentative
at the present time.

To summarize, in the discussion up to this point 1t‘has been
argued thet the setting up of categories of skills approach has not
shed much light upcn reading ccmprehension because of a basic confusion
over the precise behavior and c&gnitive domain of these skills. This
contusion has led to global aud vague skills which have failed to dis-
tinguish (a) between reading and thinking, (b) betwean the objects
and the processes of comprehersion, and (¢) betwzen the high level
cognitive'prscesses, psychological processes. anl teaching procedures

of comprehension.

The Measurement Aporoach

The most popular way of measuring comprehentlon has been through
the development of standardized reading comprehension tests. Typically
these tests have been designed to measure success3ful performance on

ERIC |
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the comprehension skills diccussed in the previous section. 1In the

most common format tiie student is asked to read a pascage and then

answer a series of questions which requlre him to sslect from alternative
choices the main idea of the passage, or find some detsils, or select

the predicted ocutcome, or select a generalization, etc.

There is a fundamental problem with traditiona) reading compre~
henaion tests. Simply stited, it is not at all clear what they are
measuring. They have been criticized becauée they way be measuring
in addition to or in place of comprehension:

1. a student's meﬁory skill on tests where the student is

not allowed to look baék at the passage (Davis, 1%62),

2, a student's ability to comprehend the questions and

‘alternative choiceé in the test.

3. a student's teast takiné skill,

4. a student's familiarity with the content of the passage.
Kerfoot (1965) has shown that many of the questions on
comprchension tests can be ansvered without reading the
passage.,

5..a student's motivation and attitude.

6. & student's personality.

7. a student's ability to recognizé the words.

The lack of a theory of the reading comprehension process makes

it almost impossible to separate the above aépects of a student's

ERIC
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functioning from his reading comprehension skill. For this reason
traditional reading comprehension tests lack construct validity
(Chronkach & Meehl, 1955); that 1s, no clear relationship has been
established between the test and.the und2rlying concept -- reading
coupreheneion. Until theories of reading comprehension are developed,
tests with construct validity will be impossible.

In recent years a newer and betté* method of measuring reading
comprehension has been developed. It is the Cloze procedure (Taylor,
1953). On a Cloze test every nth word of a passage is deleted and a
studént takes the-test by filling in the blanks vhere the words were
deleted. The Cloze test is & better measure of reading comprehension
than traditional tests because it is measuring reading comprehension,
i.e. it correlates with tradit;onal compréhenéion tests and at the same
time it appears to be measuring fewer of the extraneous aspécts of
student functioning. Specifically, it does not have questions and
therefore is not measuring a student's skill in understanding questions.
It is not a memory test because the student can continually re~examine
the passage. It also does not appear to be measuring a student's
familiarity with the content of the passage, at least to the degree .
that traditional tests do., The mechanical procedure for developing
fhe test (the deletion of every nth word) renders it more objective
and less subject to the arbitrary judgments of the test constructor
than traditionsl comprehension tests. In addition, a great deal of
vesearch has gone into the Cloze test and much 1s known about {ts

ERIC
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operating chararteristics (see Tremont, 1967; Potter, 1968), Obviously
“he Cloze testc Ilacks coastruct validity for the same veason that all
tests of the vreading comprehension process do, that is, the absence
of a theory ¢f the process. |

In summary, traditfonsl and Cloze tests both suffer from a lack
of construct validity. However the Cloze test is a better'measure
of comprehension because in measuring reading coﬁprehension it appears
to be néasuring fewer extraneous aspects of cognitive functioning than

traditionsal tests do,

The Factof Analytic Appreach

Factor analysis 1is anérher technique that has been employed in
an attenpt to understand reading compreliension. This approéch has
been closely related to» skills and their measurement by standardized
tests because factor analysis has most often been applied to standardizec
tests. -
There have been a rumber of factor analytic studies of reading
comprehension (Davis, 1944, 1968; Thurstone, 1946} Vernon, 1957; Hall
& Robinsoﬁ. 1945; Anderson, 1Y49; Langsam, 1941; Gans, 1940; Holmes &
Stuger, 1966y. Sinze the rasults of a factor analysis are in part
determined by the age of the subjectﬁ. the tests used, the mathematical
solution employed and the labels applied to the factors, and since
these varied from study to study, it is not surpriging that we find
soxe ve?y disparate factore such as seeing relationships, woxd meaninz,
number factors, chsrt reading skills etc., in these studies,
Qo '
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In gereral, these studies found that reading comprehension was
conposed of the same skills that reading coriprehension tests measure -
not: an earth-shaking discovery. 1In examining the factcr analytic

studies for the factors that showed up in a number of studies, Spache

(4

C2MET ) Lound ther ?fﬁ.'Afactors in reading comprehensicn; a word meaning
Iaétor, an idea relat}unship factor, a reasoning factor., But these
factors tell us very little because they are no more than metaphorical
descriptions of the reading comprehension process -~ the same problem
that existed before :iiese studies.

Davis (1944) points out a requirement that factor analytic
studies of comprehension must meet in order to be meaningful:
The most important s:.~p in a study that employs factorial procedures
for the investigation of reading comprehension is the selection of
the tests the scores of which are to be factored. Unless these tests
provide measures of the wmost important mental skills that have to be
performed during the process of reading, the application of the most
rigorous statistical procedure cannot yield meaningful or significant
results. The importance of this point can hardly be overestimated [p.3].
Clearly.‘éomprehension tects do not meet the requirement that they
measure "the most important mental skills that have to be performed
during the process of reading,” because the exact nature of these
"~ ~*pental skills" is :nt yet known. The tssk for reading researchers

. 18 to discover and describe these '"mental skills” {n a very precise

wvay. Only then can teats be developed to measure these skills and

then factor analysis may become a useful tool in looking at the

relationships between these "mental skills,"

27
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The Correlational Approach

Apother widely used approach to understanding reading comprehension
has been through the search for correlates of the comprehension processs.
A number of studies, employing standardized tests as measures of corpre-
hension and correlational or group comparison research des’3ns, have
been conducted to determine what variables ate related to the compre-
hension process. These studies have found such correlates of compre-
hension as:

1. Social c¢lass (Chandler, 1966)

2. Race (Cooper, 1964)

3. Sex (Gates, 1961) ‘

&. Personality (Vehar, 1962; Neville, Pfost & Dobbs, 1967)
5. Attitude (Jacobson & Johnson, 1967)

6. Physical growth (Olson, 1940)

7. In%ellectual ability (Harootamian, 1966; Bleismer, 1954)
8. Perceptual skill (Olson, 1966)

9. Rate of reading (Tinker, 1939; Carlson, 1949)

10. Oral language skill (Tatham, 1967; Loban, 1966)

11. Listening (Duker, 1965)

These studies‘dnd others like them raise the same problems. Most,
if not ~ll, of these studies employed standardized reading tests as
measures of their deperdent variable, i.e., veading comprehension,
thus they 1580 fac;o'dgfine reading comprehension in terms of the skills
:hege teste purport to measure. However, as has been pointed out, the
skills and their measurement are of questionable validity, thus the
reiationships found by these studies betwe~n the above variables and

readiog ponprehension are difficult to interpret, because tne dependent

variahle of the studies is of questionable validity,

28
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It Is difficult if not impossible to determine what the factors
enumerated above correlate with, since it is not clear what compre-
hension tests are weasuring. Thus I.Q., race, sex, etc. may be
correlated not with the reading comprehension process but wiih the
ability to answer questions, test taking skill, motivation and the
like.

But more importantly, even if the relationships found in these
studies prove to be correct, how much does this add to our knowledge
of reading comprehension? It clearly is of some value to know that
intellectual ability, language ability, perceptual ability, ctc.,
are rilated to reading comprehension. But the question of how and in
what ways these variables are related to comprehension remains un-
answered. What do these relationships indicate about the comprehension
process? When more is found out about the comprehension process,
then the findings of these studiea-will be of more value.

In a sense thesé studies provide some of the facts that a theory
.of comprehension must explain. ﬁowever enough of these facts have
been gatﬁered for the present time. As Wardhaugh (1969) puts {it:
...these factors multiply faster than systeas for handling Ehem.

80 that we are very far at the meoment from an acceptable theory
of reading. This situation will continue to exist as long as
researchers allow themselves to be sidetracked from the content

of reading into its correlates [p.4].

The Readability Approach

Readability research is another area that is closcly related to
searching for correlates of the comprehension process. Looking at it
Q
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from the point of view of trying to understand conprehension, readability
research Is the search for those characteristics of written matter that
are correlates of reading comprehension. Chall (1938) presents an
exhaustive review of the work in readability. More recent developments
cau be found in Klare (1963) and Bormuth (1968)., This research has
been productive because it has had a direct influence c¢n instruction. N
Publishers and teachers have used these formuias extensively in
developing and editing reading materials for children. Thus rezdability
research has had practical consequences and this in and of itself
Justifies the reszarch.,

But from the point of view of understanding reading ccmprehension
the queation to ask is; how much light has readability research shed
upon reading comprehension? The answer is some but not much,

Since readability reéearch has tended to use éomprehension tests
that measure the same si:ills that have been discussed above, the character-
ietics of v:itten natter that have heen found in these studies to correlate
with comprehension difficulty can be questioned because the measurement
of the dependent varia%Sles of the;e studies lack construct Qalidity.z
Even 1f it 48 acsumed that thc dependent variables of these studies
are accurately neasured by conprehension tests, the question to be

annwered is; what properties of printed matier account for comprehension

2The tiore recent readability studies hLave used the Cloze test to measure
conprehension. As has been pointad out the Cloze test is superior to the
traditional meansures in ways already discussed. It does, however, still
ilack construct validity.
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difficulty and how informative are these properties? Chall (1958)

has suggested that there ére four major factors that account for
comprehension difficulty: (a) vocabulary load, (b) sentence structure,
(c) idea density and (d) human interest. Idea density and human interest
are 8o global and fuzzy that they haven't been measured very success-
fully. Vocabulary is measured most accurately by the number of vords

in a passage not on a given list of frequent words, and sentence
structure is'moat accurately measured by some measure of sentence iength.
Thése factors appear to be approximate measures of some underlying
variables tha; are fntrinsic to the comprehension process. In order

for these‘variables to help in understanding reading comprehension

the processes underlying them must be explained. An unders;anding

of the réading comprehension process will tﬁen answer questions such

as: What is it about sentence structure and vocabulary load that
influ;ncés.comprehension diffiﬁulty? In what ways do sentence structure
and vocabulary influence comprehension? What are idea density and

human futerest and how can they be described more precisely etc.?

The Introspective Approach

- Another approach to understending compretension has been the
study of readers' introspective reports immediately after reading
- (Cafone, 1966; Piekarz, 1968; Jenkinson, 1957). This type of study

is admirable in that it proposes toc take a close look at the comprehension
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process and the mental activities involved in reading.

However, introspective studies suffer an importaat methodological
limitation in the case of reading comprehension. Since reading is a
covert and complex mental process which takes place at great speed,
it does not appear to be open to Introspection. If one thinks about
reading when one is reading, then the comprehension process is turned
off, so that one can't describe the process during reading because
of an inability to pay attention to two things at once. It is not at
all clear wvhat the reports of subjecés in these studies are descriptions
of; There are so many factors such as memory, thinking, personality,

motivation, etc., other than the reading comprchension process that

_ could account for these descriptions that the relationship between

these descriptions and the comprehension process is questionable.

In order for these studies to bear fruit it must first be shown that
the descriptions that readers produce of their vwn reading bears a
close relationship to theiir actual reading process. And given the
speed, complexity and covert natﬁre of the comprehension process the
1likelihood that these descriptions bear any close relationship to the

reading comprehension process seems remote to this investigator.

The Models Approach

A recent epprocch to understanding the compr-hension process

has been the construction of theoretical models of the process (Spache, 1962;



MR LT T AN ARSI e . S - - - - e

21,

Smith, 1960; Kingston, 1961; Holmes & Singer, 1966. As Clymer (1968)
puts it:

Constructing a model forces the investigator to organize facis and

to set them usgainst a rational framework; at the same time, it
provides a technlque for testing these facts and for generating more
hypotheses for tescings [p.12).

It seens clear that models are one fruitful way of understanding
the comprehension process. A model of reading comprehcnsion can generate
testable hypotheses which can be verified through empirical research
and can ultimately lead to an adequate theory of the process.

The question that must be ssked about the proposed models of
the comprcheasion process is; how uuch light do they shed upon the
comprehension process? Unfortunately, the promise of the model's
approach to reading comprehension has not been fulfilled. The models
cifed above of readirg comprehension fall short because:

1. The components and categories of these models tend to be
vague and global, The major terms are undefined. They look very
much like the same old comprehension skills. Thus we find such model
components as '"recognition of a sentence as a complete thought,"
“comprehend main idea as extension 6( the topic sentence'" (Spache,
1962) and 'main idea as implied or as topic sentence" (Smith, 1962).
The problems with these types of statements whethgr as ¢kills or as
components of models should be obvious.

2. There 1s a confusion of psychological and neurological
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explanation and the connection between ncurological and psychological
terms is not specified. We find such statements as:
+esT2verberatory activity, the continuous firing of a nevron circuit

or network sver a period of time. This activity appears to account
for ability to comprehend sentences [Smith, 1962, p.24].

Substrata factors are thought of as neurolcgical memory systems
composed of smaller subsystems of the brain containing various kinds
of information, such as audio, visual and kinesthetic associations
which in a cultural milieu bestow a sense of reality upon symbolically
represented thought units [Holmes & Singer, 1966, p.3].

Thése statements sound more sophisticated than "finding the
main ideca of a paragraph" but the use of technical language suggests
more precise knowledge than is possessed. It must be shown exactly
how a "reverbzratory circuit" -ccounts for sentence comprechension,

"...bestow a sense of reality

and how "neurological” sensory systems
upon symbolically represented thought units,'" and what is the get
of symbols that represent thought units in the brain etc. Fodor
(1968) has argued that adequate psychological theories are prereqﬁis!tes
to neurological explanatiors of psychological phenomena.

3. None of the models is based upon an adequate description
of the ogjects of the comprehension process {.e., a theory of language.

4. Some of the models don't seem to generate any testable hypotheses,
Sparks and Mitzel (1966) have criticized the Holmes and Singer (1966)
model on this basis.

The models approach appears worth pursuing but Letter and more

sophisticated models are needed. Models based upon a more careful
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look at language and the range of phenomena to be explained, and
nodels with a better idea of the requirements a model must meet in
order to provide insight into a phenomena, are needed before this

approach can bear fruit.

Conclusion: Approaches to Comprehensiqn

Taken all together the great deal of effort expended in the

various approaches to comprehiension have produced vexry little knowledge

of reading comprehension tﬁat is comuensurate with the effort expended,

As Spache (1962} points out we still do not know '"...l) exactly what
thinking processes operate in comprehension, 2) how may the reader's
facility in each of these processes be measured, and 3) how can ability

in these processes be improved in instruction [p.63]7" The accunulated
knowledge of the comprehension process does not go much beyond Thorndike's.

_description quoted at the beginning of this chapter.

Comprchension Research and Pedagogy

The assunption underlying ﬁost educational research is that the
effectiveness and therefore validity of pedagogical techniques ig at
least im'part depenﬁent upon the extent to which techniques capitalize
upon the actual psychological pr..esses that students utilize in learning.
All other things being equal, the more effectively the pedagogical

techn!que takes advantage of the student's actual learning process
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the more effectively the student will learn.3

In the case of reading comprehension, since very little is
known ébout the comprehension process, the techniques for teaching
comprehension are of unknow: v#lidity.

As a result of this lack of knowledge of the process, the
techniques for teaching comprehension tend to be global and superficial
without any real methods of focusing upon specific areas of student
difficulfy. In much of the material for teaching cqmprehension the
student is presented a paasage to reau and then asked a series of
questions on what he has read. Tiese questions are stated in terms
of the previously discussed skills, f.e., find the main idea, recall
a detail, etc. If the student énswers the question correctly, he
then repeats the procedure on a different and more difficult passage.
If he selects a wrong answer, he repeats the process on another passage
of equal or lower difffculty. 1here is no attempt when the student
makes an error to show him why he made the error or how to go about
finding the correct answer.

) In general when there is a lack of good description of psychological
é processes, the procedures for measuring performance are often used as

a model for pedagogy. Consequently teaching procedures do not go very

3If th1§ assuaption is incorrect then there is no reason to base teaching

techniques on the type of educational and psychological research that
aims to shed Jight on basic learning processes. And consequently this
research would have no practical instructional implications.
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much teyond dupl;cating testing procedures. There is nothing in

this procadure which allows for the correction of errors. For example
the workbooks used In teaching vocabulary contain exercises that are
almost identical to items ~n vocabulary tests. A further example is
the use of the Cloze procedure to teach comprehension.

In some cases there are attempts to go beyond testing proceﬁures
and to provide students with rules of thumb as principles. However these
usually prove to be superficial and weak. For example in the case
mentioned earlier of the skill of "distinguishing fact from opinion
the rule of thumb that 1s given ic the students is a very superficial
rule that doesa't hold particularly well {Schell, 1967). -

Thus the pedagogical techniques for teaching comprehension leave

a great deal to bde desired. They boil down t¢o practice in reading aund

~ testing and in sume cases to supcrficial rules of thub that don't seem

to work very well, This crude superficiality of the techniques for
teaching comprchension is all that can be expected when so little is
known ab2ut the conprehensiown proces;. In fact it is difficult to

Justify all the voiumfious recearch in reading comprehension if the
ouly practical results, beyond readability formulas, are the present
techniques for tezching comprehension. Indeed the meagre results of

this line of research are the bect argument for a new approach, one

ylelding fncreased kucvledge of the comprehension process, This type

nf research v.0uld produce improved techniques for teaching comprehension.
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In the next section some inportant reasons why the comprehension
process has been resistant to explanation will be considered. These
reasons will help in deciding upon the direction new work in comprehension

should take in order to be more productive than past research.

Why the Comprehension Process has been Resistant to Explanatjion

In searching for the reason for the lack of success of past
reseai.h éfforts in comprehensicn, it would be misguided to place
the blame upon the poor methodology tiizt this resesarch has exhibited.
It could thus be assumed that methodologically more scphisticated
research would produée meaningful results. While it is true that many
of tne past stndies, as in any field of research, have had severe
methodological difficulties (Cleland, 1964), improving methodology
alone will not produce major breakthroughs in knowledge of the reading
coupreliension process, as the methodologicaliy improved research over
the past decade or so demonstrates.

The reason for the lack of progress in comprehension research

. goes much deeper than poor research methodology. The current lack

‘of descriptions of the mental processes involved in reading conprehension
rerder it difficult if not impossible to establish adequate behavioral
criteria for successful comprehension. This im turn is due to the

fact that conbrehension is a complex and covert meﬂtal process which

along with other cognitive processes takes place without auny overt
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behavior being produced.“ Thus the behavinr that is measured in research,
i.e. answers to questions on comprehensicn tests, nay be only 1ﬁd1rect1y
if at all related to the comprehension process. Furthermore, it _is
difficult to distinguish, in anything but zn arbitrary way, between
behavier that reflects the comprehension process frcm behavior Chat
reflects other psychological processes -- such as motivation, memory,
attitude, attention, personality, etc. To put the problem simply,
it is almost impossible to conduct fruitful empirical research When
there is a lack of knowledge of which behaviors provide relevant measures
of the process under investigation. ' N
Comprehension test developers have not really faced up to this
problem. As a consequence ther; has been a great proliferation’of
comprebension tests measuring many different behaviors with no agree-
m2nt among tests as to what the relevant behaviors axe or the best

ways to measure them.5 Fodor (1968) points out this situation as

4It is true that eye movements and pupil activity can be observed during
comprehension. But these phenomena are difficult to interpret. Also,
there are no doubt neurological changes that take place during compre-
hension, but these are not easily monitored. Even when they can be
monitored they also have resisted interpretation. The reason, as Fodor
(1968) points out is that neurologf{cal explanations of oehavior are
dependent upon adequate psychological 2xplanations which of course
are lacking in the case of comprehension.

w

The difficulty in defining the appropriate behavior as a criterion for
coaprehensfon can be contrasted to the word recognition process-in which
there is a clear cut and easily definable behavioral criterion for
successful perforrance f.e., correct oral pronunciation. For this reason
word recognition appears to be more amenable to empirical research.
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typical of disciplines weak in theory. Spache (1962) describes the
situation accuratlely:

Test makers are prone to define comprehension in terms of the types

of questions included in their instiuments. If six types of questions
follow each reading selection, it is assumed that six aspects of compre-
hension or six types of thinking are being mcasured [p.61].

This problem 1s not unique to psychology, Kuhn (1962) points out,
it is characteristic of the early stages of scientific deveclopment:

In the absence of a paradigm (theory), all of the facts chat could
possibly pertain to the development of a given science are likely tc
seem equally relevant. As a result, early fact gathering is far more
a nearly random activity than the one that subsequent sciuntific
development makes faailiar [p.15). (Parentheses mine)

That comprehension research is at this "early fact gathering'
stage with the concomitant inability to separate relevant from irrelevant
facts is cvidenced by the proliferation of comprehension. skills and

- tests to measure them and the inability to distinguish corprehension
from other psycnological processes. The problem is not that more

facts are needed but that it i{s impossible at present to give a coherent

explanrticn of the facts that already exist.6

The Need to Base Comprehension Research on Theory

Clearly an important step that must be taken to help remedy the

state of affairs that exists in comprehension research is to base

6The point of scientific inquiry i1s to provide through theories an
explanation of phenomena. Facts or data are important only as they
bear upon the truth of falsity of theory. They only make sense in
light of theory. In the absence of theory facts are of minor importance
to scientific inquiry.
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futute.research on theory. Theory based research has the advantage
of helping to provide a principled way of separating relevant from
irrelevant facts, of determining approuriate behavioral criteria,
and suggesting important hypotheses that can be subjected to empirical
research, Theory allows eampirical research to be conducted on a
rational and systematic basis.

Unfortunately the term 'theory" has been used rather loosely by

reading researchers and some models and taxonomies have bezn mistakenly

“called thzorfes. An examination of the criteria for scientific theories

(Schutz, 1962) will quickly convince the reader that the cerm theory

does not apply to most models and taxonromies..

Two Types of Theories: Competence and Performance

There are two types of theories that are relevant to the study of
psychological processes such as reading comprehension. These are
theories of competence and theories of performance, (Fodor and Garrett,
1966). A competénce theory is a th:uory of what someone knows while
a performance theory is a theosy of how someone uses this knowledge.

In the case of reading comprehension a competence theory describes
vhat is couprehended, i.e. the language arnd thoughts and ideas, while
a performance theoiy describes how thé compfehension process works.
In other words a competence theory is a deséription of the object of
the process vhile a periormance theory describes the actual process,

i.e. mental manipulations.
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An example will help clarify the competence/performance distinction.
In the reading skill of learning to recognize words, the object of the
process, i,e., what it is that is learned, f{s the rclationship between
printed words and the pronunciation of these words, A competence
theory would in effect be a description of the relationship between
the English spelling and sound system. The actual psychological
processes that readers employ in decoding English spellings into

correct pronunciations i{s described by performance theory.,

The Need to Limit the Scope of Comprehension Research

It appears to be necessary to limit the scope of comprehension
research to those aspects of comprehension for which there exist
adequate competence,theories, i{.e. descriptions of the tool employed
in the process, namely language. This restriction is necessary because
the developmént of competence theories is prerequisite to the r:velopment
ot performance thcories. It is necessary to have a description of what
it i{s that is learned before {t 1is possible to conduct fruitful research
into the learning processes. An-example will clarify this point., 1In
the putative comprehension skill of "fusing new and old ldeas" it seems
pretty clear that before empirical study of this skill can be suécesafully
undertaken, it will be necessary to define ideas, to develop a perfectly
explicit method of counting ideas, to develop an unequivocal procedure
for analyzirg text into its component ideas etc. An adequate competence

theory of ideas would, if it existed, provide this information. This

42



O

ERIC

Aruitoxt provided by Eic:

31'

theory would then provide a principled way of counting ideas as

well as help to distinguish between relevant and irrelevant Sehavior
in the development of behavioral criteria for measuring the fusion of
ideas in comprehension, A competence theory ol ideas would aiso
sugges: testabl: hypotheses about the fusion process which would
e#entually result through empirical research in a performance theory
of the process by which readers "fuse new and old ideas.," Without

a competence theory of ideas it is almost impossible to know where

to begin. '

The lack of a theory of idecas has result:l in research in which
either ideas are so narrowly defined as to lose their resemblgnce to
the original concept of an idea or in research in which such global and
vague definitions ;f ideas are emp}oyed that the results are virtually
uninterpretable. In both cases not much light has been shed on the
nature of ideas or upon the ways in which rcaders learn to '"fuse
new and old ideas" in comprehending written matter.

Many of the attempts to understand the comprehension process
have been less than successful precisely because of the lack of this
competence theory of the object of the process upon which‘to base
research. Without this competence theory the research has been
reduced to almost 'random fact gathering."

Furthermore, it should be noted that basing comprehension

research on avallable linguistic competence theory means that this
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research at present muct be limited to attempts at understanding the
processes involved in comprehending the literal meaning cf sentences.
This limitation is necéssary because linguistic ccmpetence theory

has only advanced to the stage of dealing with the literal meaning

of sentences, and there is little, if any, theory that deals with
anything beyond the sentence level. Moreover, the literal interpretation
of sentences is a good starting point for comprehension research because
most of the more global comprehension skills discussed earlier assume

a literal interpretation as a prerequisite. As Huey (1308) points

out, 'Language begins with the sentence'and this is the unit of

language everywhere. {p.123),"

Deep Structure as a Description of the Object of the Comprehension Process .

Given that reading comprehension research should be limited to
those aspects of comprehension for whach a theory of language currently
exists, the question to ask is: for what aspects of comprehension do
there exist competence theories? It seems clear that one aspect of
what is upderstood in comprehension is the underlying structural relation-
ships of sentences. For example in the sentences:
(a) John is eager to please
(b) John is easy to please
- The reader must understand that in (a) John is the one who is doing the

pleasing and the person that is pleased is unspecified, while in (b) the
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reader must understand that it is .John who is pleased and the persoﬁ
* doing the pleasing is unspecified. This information is neceséary

to understand a sentence. To comprehend a sentence the reader must
understand the underlying structural relationships f.e., the logical
ghbject and logical object of the sentence. Thus one aspect of the
object of the comprehension process is the underlying structural
relations of sentences. Fortupately there dogss exist a competence
theory that describes these relationships. This theory is generative
or transformational grammar (henceforth T.G.), as developed by Noam
Chomsky (1957, 1965), In T.G., it is the deep structure that captures
these underlying structural relgtionships.7 (See Jacobs & Rosenbaum,
1968; and Langacker, 1967 for readable descriptions of transformational
grammar). T.G. thus provides the competence theory of the object of
the comprehension process upon which the research reported here is
based.

But before describing this study it is necessary to ask whether
or not the deep structure of sentences as described by T.G. is
psychologically real? In other words is the deep structure sctually
employed in language comprehension? The studies bearing on this

question will be discussed in the next section.

7Theae relationships are deep or underlying in the sense that they

are not usually given in the surface structure of sentences, This
can be seen in the exanple above in which (a) and (b) both have the
game sirface structure -but different deep structuress,

o A A -



34.

The Psychological Reality of Deep Structure

A number of studies have attempted and have been without
exception successful {n demonstrating the psychological reality of
deep structure. They have done this by showing that deep structure
differences with surface structure held constant are consistently
reflccted in recall, recégnition, comprehensioﬁ and learning of
sentences, (Bever, Mehler & Carey, 1%67; Blumenthal, 1967; Blumenthal
& Boakes, 1967; Claik, 1969; Davidson & Dollinger, 1969; Levin & Wanat,
1967; Levelt, in press; Mehler & Carey, 1968; Wanner, 19G8). A
representative sample of these studies is described below,

Blunenthal (1967) compared subjects' recall of two types of
sen;ences.' Recall was alded by a prompt word taken from the sentence.
Both types of sentences had the same surface structure but they differed
in their deep séructures. The firs: type was a standard passive, e.g.,
"Gloves were made by tailors." 1In the second type of sentence the
by-phrase was replaced Qith a non-agent adverbial by-pihrasc, e.g.
"Gloves were made-by hand." 1In the first type "tailors" is the deep
strucfure logical subjec; of the whole sentence, e.g.,, tailors made
gloves. In the second'sentence "hand" is a verb modifier and does
not relate to the whole sentence in the deep structute.

The teaﬁlts of the expetiﬁent support the psychological reality
of deep structure. Blumenthal found that the firsé type of sentence

wvas recalled more easily than the second type. He also found an
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interaction between prompt words and sentcnce types. When the initial
noun was the prompt worsd, there were no differences in the ability
of subjects to recall the tvo types of sentences. But when the final
noun was the prompt word, the standard passive, e.g., ''Gloves were
made by tailors," was nore easily recalled than the sccond type, e.g.,
"Gloves were made by haad." These results could be predicted by the
differcnces in the deep structure relations in the sentences, In the

. first sentence, ''tailors' is the deep structure subject of the whole
sentence, while in the second sentence, "hand" is related only to
a part of the sentence as an adverbial.

in a sudsequent study In which different types of sentences were

used and a more difficult recall task employed, Blumenthal and Boakes
(1967) provided further confirmation of the psychological reality

~of deep structure, As ip the prévious experimént, they used sentences
with the same surface structure but with different deep structures,
e.g., "John is easy to please," and 'John is eager to please." 1In
the first sentence "John" is the object of the sentence and the adjective
Yeagy" is related to the whole sentence as a modifier, i,e. a paraphrase
of the sentence could read "For someon® to please John is easy." 1In
the second sentence "John" is the subject of the sentence and the
adjective 'eager" is related to only part of the sentence as a noun
modifier. The results were the same as in the earlier study. The

sentence modifier, e.g.’, "easy", when given as a prompt word, produced
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better recall of its sentence than the noun modifier, e.g., 'eager'!
did for its sentence.

Further evidence is provided by Levin and Wanat (1967). They
measured Eye~Voice-Span {the amount that a Ss' éyea are ahead of
his voice when he is reading aloud) of subjects reading passive
‘sentences that had the same surface stfucture but different deep
structures. Two types of passive sentences werc used. One type
was the standard passive, e.g., "His brother was beaten up by the
gang.'" 1In the other type the underlying subject cf the sentence was
deleted, e.g.} 'liis brother wa§ beaten up by the park." They found
a larger EVS for the first sentence type than for the second sentence
type. Thus deep structure différences rroduce differences in Eye-
Volce-Span. '

Finally, a study by Bever, Mehler and Carey (1967) demonstrated
that eye fixation patterns during reading were also influenced by
differences in surface and deép sfructures of sentences. They used
ambiguous sentences, i.e., senténccs that can be interpreted in more
than one way. Two types of ambiguities were used in this study --
surface structure and deep strucfure ambiguity. Surface structure
ambixuities are those in which ambiguity is contained in the grouping
of the words of the sentence. An exauple of surface structure ambiguity
is "They gave her dog candies.' This sentence has two interpretations:

They (gave (her dog) candles), i.e., candies were given to her dog,

48



O

ERIC

Aruitoxt provided by Eic:

37.

and They (gave her (dog candieé)), i.e. dog candiec were given to her.
A deep structure ambiguity is in the underlying logical relations of
the sentence. ''The shooting of the hunters..." is ambiguous at the
deep structure levei. It has two interpretations: (The shooting {of
(the hunters))) i.e., the hunters were shooting, and (The shooting (of
(the hunters))) i.e., somebody was shooting the hanters, Notice that
wvhile the deep structures differ, the surface structures as denoted by
the parentheses remain the same.

The eye fixations of the subjects were recorded as they read
stories five senteunces long in which the ambiguous sentence was the
fourth one. The story context made one interpretation of the ambiguous
sentence highly probable, The eye fixation patterns were compaxed
for the two interpretations of the ambiguous sentence. They found that
deep structure as well as surface ttructure differences were reflected
in fixation patterns.

"These studies taken all together provide ample evidence for the
psychologfcal reality of deecp structure. Thus T.G. provides a psycho-
logicaily real description of the object of the comprehension process,
i.e., the deep structure. This theory provides the basis for the study

of reading comprehen:zfon reported in this dissertation.
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CHAPTER II

An Investigation of Deep Structure and Reading Comprehension

The Purpose of the Study

The study described in this paper is concerned with the reclevance
of a specific linguistic concept -~ deep structure -~ to reading compre-
hensfon. Ths study has two cci.cernsi ‘first to investigate the relation-
ship between childrenﬂs skill at recovering the deep structure of
sentences and their reading comprehension skill, and second to investigate
one strategy that students might use in recovering the deep structure
of sentences and to determine the relatiouship of this strategy to

reading comprehension.

Rypotheses and Assumptiont of the Study
Hypothesis 1: Children's skill at recovering the deep structure of
sentences is positively related to rrading comprehension skill.
This hypothesis rests upon the following assumptions:
1. Comprehending a sentence minimally involves recovering the
deep structure of that sentence.
2. ﬁnderstanding sentences is positively related to understanding
connected discourse,
An objection could be raised here. It might be argued that since

recovery of deep structure is almost by definition an aspect of sentence
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comprenension, then reading comprehension of connected discourse must
involve recovery of deep structure because reading comprehension
involves understanding sentences. According to this line of reasoning
hypothesis 1 is a tautology and bound to be confirmed by the data., It
is, on-the contrary, not at all clear that this hypothesis will produce
positive results, for the following two reasons:

1. Recovery of deep structure might be such a fundamental
skill that children all employ it equally well. Thus
there would be no individual differences in this skill.

2. There may be differences in children's skill at recovering
deep structure, but tﬁié skill is totally submerged oy
other factors such as word knowledge, past experieﬁce,
motivation, attention etc. iq accounting for reading
conprehernsion,

For either of these two reasons correct recovery of deep structure
could play lfittle if any role in reading comprehension and consequently

hypothesis 1 would not be confirmed,

Hypothesis 2: Children's skill in making a lexical analysis of the main
verd of sentences is positively related to their reading comprehension
ckill.

This {is a strategy that children may usa in recovering the deep
structure of sentences i.e. a lexical analysis of.main verbs, has been

suggested by Fodor, Garrett, and Bever (1968). They sugpest that
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"The exploitation of the lexical analysis of the main verb of a
sentence is a central heuristic in the strategy Ss use to r«cover
its deep structure [p.459]." This strategy involves analysis of the
main verb of the sentence to determine the pocsible deep structures
with which it is compacible. This information is formalized in the
grémmat by the strict subcategorization rules which classify verbs
according to the deep structure configurations with which they are
compatible (Chomsky, 1965). For example, some classes of verbs can
take nore deep structures than others., Thus, the verb "hit" is a
pure transitive and can only take one deep structure as in (a),

(a) The boy hit the girl.

‘The verb "know", however, can take two deep structures, a transitive,
as in the sentence (b),

(b) The boy kncws the girl,
and a complement as in the sentence (c¢),

{c¢) The boy knows that John is smart;

If the strategy for recovery of the deep stricture involves the
infornation contained in the strict subcategorization ruies, then al).
other things being equal, verbs such as "know" should require more compiex
processing than verbs such as "hit" because the former entertains more
pussible deep structures than the latterx.

Fodor, Garrett, and Bever (1968) have providad evidence in support

of this strategy by demonstrating that sentences containing verbs that
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can take either a complement or transitive deep structure, e.g. The
box the man the child knew carried was empty, are more difficult
and take longer to paraphrase than the same sentence with knew
replaced by a main verb that can take only a transitive deep structure
e,g. The box the man the child met carried was enpty.

Hypothesis 2 rests on assumption 1 and 2 previously~stated plus
the following assumption:

3. A lexical analycis of the main verb is a part of the strategy
that is used in the recovery of deep structure.
In the next chapter the measurement of the variables of these two

hypotheses will be described.
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CHAPTER 111

The Measurement of Variables Described

Measurement of the Variables for Hypothesis 1

Hypothesis 1l: Children's skill at recovering the deep structure

‘of sentences is positively related to reading comprehension skill,

Independent Variable: Skill at recovering the deep structure of sentences,

‘this variable is measured by a 25 {item test developed by the author
for this study, The items on this test require Ss to choose the one
sentence out of three that is not a paraphrase of the other two. Some
examples follow: 1
1. a. fhe boy gave the book to the girl.
b. The book was given the girl by the boy.
*c, The book was given to the boy by the girl,

2. *a, What the boy would like {s for the girl to leave.
"b. For the boy to leave is what the girl would like.
¢, What the girl would like is for the boy to leave,

3. a. He ﬁainted the red housec.,

*b. He painted the house red.

¢. He painted the house that was red.

1'Ihe asterisk indicates the sentence with a deep structure different

from'the other two sentences,
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4. a. The girl asked the boy when to leave.
b. The girl asked the boy when she should leave.
*c, The girl asked the boy when he should leave.
5. *a, The girl who the boy hit fell down,
b. The boy the girl hit fell down.
c. The boy who the girl hit fell down.
The complete test is reproduced in Appendix A. This test will
henceforth be called the Deep Structure Recovery Test {D.S.R.T.).
A close look at the test reveals the characteristics of the iteuws.
In each iten qhere are two sentences that have the same deep structure
and the same meaning. These rwo sentences have different surface
structures due to the application of one or more extra transformations
to one of them. The third sentence has a surface structure that is
the same or similar to one of the other two sentences, but it has a
different deep structure and consequently a different nucaning from
the other two sentences. An example will clarify this descriptioa.
In the sample item,
a. The boy hit the girl.
b. The girl was hit by the boy.
*c, The boy was hit by the girl,

a and b both have the same deap etructuré but have different surface
structures in that b has had the paséive transformation applied to it.

C has the same surface structure aa b but has a different deep structure
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than b because in ¢ "girl" is the logical subject whilc in b and a
Yeirl" 1s the logical object. The same reversal of deep structure
relationships hold for 'boy." In addition the same content words,
i.2, nouns ¢ 1 verbs, are used Iin all three sentences of each item.
Overail in e;ch item the sentence with the different deep structure
from the other two sentences is the same in al~ost ail characteristics
a8 at least one of the other sentences except that it has a different
deep structure.

Validity of the D.S.R.T. The validity of the D.S.R.T., as a

wmeasure of the.ability to recover deep structure, rests on the follow-
ing assumptions:

1. Sentences that are paraphrases bf each other have the same
deep structure.

2, It is necessary to recover the deep structure in order to
deternine whether or not sentences are paraphrases of one
another,

3. Choosing the_correct answer on items of the D.S.R.T. indicates
that the deep structures of at least two of the three sentences
in each item have been recovered.

4, The D.S.R.T. 1 measuring the recovery of deep structure.

It 1s-not measuring certain other variables such as word
recognition and word knowledge that are associated with

reading comprehension.

514}
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5. Tha statistical properties of the test are adequate,

Each of these assumptions will be discussed below.

Assumption 1: Sentences that are paraphrases of each other have the

same deep structure.
This is simply a facF of language as it is described by T.G.
If T.G. is wrong about this fact, tien the assumption is false. If
T.G. is’correct, then the assumption is correct. Until T.G. is proven
to be wrong as a theory of language competence or the thenry changes

so that this assumption no longer is a fact of language, it suvems

reasohable to accept the correctness of assumption 1.

A%

Assumption 2: It is necessary to recover the deep structure in order

to determine whether or not sentences are paraphrases of one another.
The evidence presented in Chapter I that recovery of deep structure
is necessary for undersfanding A sentence plus assumption 1 offer strong

support for this assumption. The line of ressoning supporting this

assumption is that understanding a sentence involves recovery of the

deep structure of that sentence. If two sentences have the same deep
structure i;e.. have the same meaning, an S must recover the dcep structure

of both sentences in order to determine if they are paraphrases of cach

other.

Assumption 3: Choosing the correct answers on items of the D.S.R.T.

indicates that the deep structures of at least two of the three sentences
in each item have been recovered.
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In order to show the validity of this assumption it is necessary

to rule out other alternative ways of getting the correct answer or .
ways that do not renuize recovering deep structure of the sentences.
The first alternative is that Ss get the correct answers by random
guessing. This alternative can be ruled out by looking at the mean
total scores on the test for the sample studied and comparing this
score to the score that is possible by random guessing. Since there
are three choices per item, 5s have 1/3 chance of getting the right
answer on each item by guessing. There are 25 items on the test.
Thic makes 8.33 a chance score on the total test assuming that all
choices are equally probable. The mean score of thé sample studied
was found to be 18.575. This is sufficiently different from 8.33 to
rule out random guessing as an alternative.

A second related alternétive is that Ss choose some set position
i.e. first, second, or third sentence in doing the test. This alternative
was controlled for by attemﬁring to balance the positifon of the correct
answer over all 25 items. An error in this procedurc prbduced the
following partially unbalanced distridution of correct answers over
.positlons:

(a) First position -- 8 items

(b) Second poaition -~ 7 items

(¢) Third position -~ 10 items

However, even if Ss adopted an optimal position strategy and
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chose the third position their scores would be 10 correct. This

score is sufficiently different from the Ss' mean score of 18.575

to rule out the alternative that Ss choose the answer by 1its position.
A third alternative is that the length of the sentence influences

the Ss' choice. There are a few different possibilities here. Ss

could adopt a strategy of choosing the shortest sentence in each item

or the longest sentence without reading the sentences at all. Or

they could actually read the sentences and choose the longest sentrence

because it is the most complex. Thus the complexity of tﬁe sentence

someﬁow deternines performance on these items rather than skill in

recovering deep structure. ‘

A look at the items and their sentence length appears- to rule
out this alternative. In one item (no.2) all the sentences are the
same length. In two items (nos. 19, 24) the shortest sentence is
the correct answer. In two items (nos. 7, 14) the intermediate
length sentence is the correct answer. In three items (nos. 1, 13,
17) the longest sentence is the correct answer. In five items (nos.
3, 6, 8, 16, 20) the correct answer is one of two sentences both of
which are the same length but shorter than the third sentence. And
finally in twelve items (nos. 4, 5, 9, 10, 11, 12, 15, 18, 21, 22, 23,
25) the correct answer is one of two sentences of the same length both
of which are longer than the third sentence. There is no plausible

strategy that Ss could adopt that would result in a score close to
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tha 18,575 average found, For example an optimal strategy of choosing
. the longest sentence and in the cases where there are two longest
sentences chose one randomly would only resulf in 9 or 10 correct.

It appears that the sentence length alternative can be safely ruled
out,

A fourth alternative strategy that Ss might adopt for choosing
the correct answer without recovering the deep structure of sentences
in the items is to use some superficial ~haracteristic of sentences,
For example in item #13:

13. a. The boy begged the girl to tell the truth.

—

b. What the boy begged the girl to do was tell the truth.

—

kc. To tell the truth was what the girl begged the bay to do. ;

—

S8 might adopt a strategy of comparing the phrases underlined here and
determine that ¢ is the correct answer bécause the phrase is reversed,
Or Ss might look at the first occurrence of the nouns "boy" and "girl"
and choose a sentence in which the first occurrence of "boy" or "girl"
is different from the other two sentences. Or Ss could use the same
strategy with the second occurrence of "boy" or “girl.," All these
strategies and other similar strategies do not involve recovery of

the deep structure of the sentences, in fact they hardly even require

S8 to read the sentence at all.

€0
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There are 8 items out of the 25 in whirh the use of superficial
clues will yield the correct answer. These items, with their super-
ficial cluey uvnderlined, are presented in jable 1 along with their
item difficulty.

In the remaining 17 items of the D.S.R.T. (nos. 1, 3, 4, 6, 7, 8,
9, 10, 11, 12, 14, 16, 19, 20, 21, 23 & 25), there ere no superficial
clues that Ss couid use in choosing thé.correct answer rather than
recovering the deep structure of the sentences. Thus the superficial
clue strategy alternative can be ruled out for these 17 ftems. These
{tens will be reférred to as the No Sup. Clues items.

| In order to examine Ss' use of the supérficinl clue strategy in
the 8 items in Table 1 this strategy is actually possitle, it is
necessary to compare Ss' performance on the 8 items which contain
supetficial clues (Sup. Clues) with Ss' performance on the i7 items
that do not contain superficial clues (No Sup. Clues). A lcok at
the item difficulties in Table 1 reveals that 6 out of the 8 ftems
are quite easy. Most Ss chose the correct answer on these items.
At test betweeﬁ the average gcores on the Sup. Clues Items and the
average gcores on the No Sup. Clues items reveals that the Sup., Clues
items were significantly (p {.001) easier than the No Sup. Clues
items. This {inding would tend to suppoft the conclusion tha% Ss

were using superficial clues on the Sup. Clues items. S3 go: more
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ITEMS WITH SUPERFICIAL CLUES
(Superficial Clues Underlined)

50,

Item
_Item { N=103 Difficulty
2, *a, What the b:gy would like i{s for the pirl to leave.
b. Por the boy Lo leave is what the girl would lrie. <709
¢, What the girl would 1ike is for the boy to leave,
5. *a, The girl who the boy hit fell down.
b. The boy the gixl hit fell down. 495
c. The boy who tue girl bit fell down.
13. a. The boy begged the girl to tell the truth.
b. What the boy begged the girl to do was tell the truth, .322
*¢, To tell the truth wes what the girl begped the boy
to do.
15. a. The girl taught the boy to use a pencil,
*b, What the boy taught the girl was to use a pencil. .903
. ¢, To use a pencil was what the girl tayght the hay.
17, a. The girl _ordered the boy to sit down.
b. What the girl ordered the  to do was sit down. 961
*c, To sit down was what the boy ovrdered the girl to do.
18, *a, The gixl who the boy knew went home.
b. The boy the girl knew went home. 631
c. The boy who the girl knew went home.
22, a: The boy sces that the girl {s tall.
b, That_the ¢ivl {s tall 1s seen by the bdboy. 825
k¢, What the girl sees is that the boy is tall,
24, a, What the girl wantg 1s for the hoy to find the ball,
*b. The hoy wants the girl to find the ball. 874
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right answers on these items than on the No éup. Clues items where
they had to depend upon the recovery of deep structure exclusively.

Further evidence bearing on this conclusion can be found In the
correlations between the Sup. Clues ftems and the No Sup. Clues {items
and the dependent variable of this study, reading éomprehensibn as
measured by a Cloze test and the Reading Subtest of the Metropolitan
Achievement Test. (See discussion of the dependent variable-on pp.57-61
for the rationale for these measures). This data is presented ia
Table 2.

TAﬁLE 2

Corrclations between Sup. Clues and No Sup. Clues Iteus
and Readirg Comprehension (N=87)

Iu

¢
i

Reading Comprekension
Variable Cloze MAT Reading
Sup. Clues W536%0 C e 333%k
No.Sup. Clues ' W719%% ASLL
**p . < .01

This data shcws that the Sup. Clues items correlate significantly
with both measures of the dependent variable. These correlations are
higher for the No Sup. Clues items than for the Sup. Clues items and
thiv Jdifference 1s significant at the .05 level fqr the Cloze criterion

but nonsignificant for the H.A.T. Reading test.
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The similar correlations betwcen the Sup. Clues and the No
Sup. Clues items and the criterion measures supgest that the superficial
clue strategy is used very little,” The lower:d correlation for the
Sup. Clues items can be explaingd by a ceiling cffect in which nearly
50% of the Ss got a perfect score of 8 on the test. This cefiing
effect would of course tend to lower the correlation. 7The evidence
presented thus far is not sufficient to rule out the use of superficial

clues for the Sup. Clues items. lowever the effect on the results

. of the study is not important because a complete analysis with the

No Sup. Clues items omitted produced escentially the same results

as the analyqis which included these items. Thus the inclusion

of the 8 Sup.'Clues items has no effect on the results cr conclusions
of this study. In this study, then, only the results from the total

D.S.,R.T. will be reported here.

Assumption 4: The D.S.R.T. is not ﬁeasuring certain other variables
associated Qith reading compgehension in addition to skill at recovering
deep structure.

In order‘to make the D.S.R.T..a clean nmeasure of the ability to
recover deep structure, it is necessary to make sure that the D.S.R.T.
is not measuring other variables that are associated with reading
comprehension. If this is not done and the D.S5.R.T. turns out to
correlate with reading comprehension, then it will be hard to tell

wnether this correlation is due to skill at recovering deep structure
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or to some other va;iable that is beirg measured by the D.5.R.T.
which correlates with comprehension,

One variable which the D.S.R.T. could be measuring and which
18 also related to reading comprchension is word recognition skill.
It {s possible that the Ss are making errors on the D.S.R.T. not
because they can't recover deep structure but because they cannot
recognize the words in the D.5.R.T. This possibility was ruled out
in two ways: (a) The test was composed pf a snall set of 78 different
words from A vocabulary for the primary grades developed for vremedial
work by Durrell (1956)., Since the sample for the study yas fifth
grade students, it seems reasonable to assume that che words on the
D.S.R.T. were easy to recognize. (b) In order to be absolutely certain
that the Ss for this study are able to rccognize the words on the D.S.R.T.
the following procedure was employed. Ss were rank ordered on the basis
of word recognition ability as measured by the Word Discrimination
Subtest of the Metropolitan Achievement Test. Then beginning with
the Ss with the lowest scores on Word Diécrimination Test, Ss were
tested individually on their ability to reccognize the 78 individual
wotrds on the D.S.R.T, The S8 were required to pronounce all 78 words.
Every S with a Word Discrimination score below 5.0 was tested as it was
assumed that the rest of the Ss who had écores higher than 5.0 on the
Word Discrimination test would be able to recognize the werds., Only

9 Ss made errors on the 78 words. Seven made only \ error, 1 made
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2 errors and 1 made 4 errors. Ss were eliminated if they made mistakes
on any item of the D.S.R.T. which contained words which they had failed
to recognize on the oral pronunciation test, Using this criterior,
7 of the 9 Ss were eliminated from the sample. Therefore the alternative
that the D.S.R.T. measures the ability to recognize words can be ruled
out because words were easy to recognize and those §s with trouble
were eliminated,

Another variable which the D.S.R.T. could be measuring is Ss'
knowledge of word meanings, Ss' errors on the D,S.R.T. uay be due
to their lack of knowledge of the meanings of the words on the test
rather than their ability to recover deep structure. Since word knowledge
is generally correlated with reading comprehension, a positive corrclation *
between the D.5.R.T. and reading comprehension nay be due to 8s' knowledge
of the vérd meanings on the teaf rather thén their ability to recover
deep structure. l

There is reason .o believe that the knowledge of the meanings
of the words on the D.S.,R.T. is not a major factor in performance on
this test for the sample studied. The words uced are at primary grade

level (Durrell, 1956) and are on the list of easy words used in the

. Dale-Chall readability formula. In addition, from a simple examination

of the words on the test, it appears that they are quite easy and common.

Finally, the sanple studied vere fifth grade students who were on the

average above grade level on the Word Knowledge subtest of the M.A.T.
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and who had an average 1.Q. of 117. Given this information ;bout
the difficulty of the words on the test and the ability of the Ss,
it seens highly unlikely that.these Ss do not know the meanings of
the words on the D.S.R.T.

Assumption 4 is tenable in that the D.S.R,T. does not appear

to be messuring word recognition skill or knowledge of word meanings.

Assurption 5: The statistical properties of the test are adequate.
On the basis of data collected on 103 fifth grade students
the following statistical properties of the test were found:2
1, The item difficulties ranpged from_.282 to .96.
2. The internal validity as mcasured by a biserial correlation
between the test items and the total score showed items with
internal valldities ranging from .358 to .842,
3. The Kuder-Richardson 20 reljability of the total D.S.R.T.
is .7964.
See Appendix B for the Complete ltem statistics of the test.

Table 3 presents the basic statistics for the total D.S.R.T.

2This same population was used to test the hypotheses of the study.
Thus there was no independent statistical validation of the D.S.R.T.
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TABLE 3

Basic Statistice of the Total D.S.R.T.
(Sum of ftems corrvect) N=103

Variable X + Median Range S.D. Skewness

D.S.R.T. (total.
25 {tems) 18.575¢ 20,00 3.25 4.258 -0,767

The followiny concluoions ﬁan be drawn from this data concernirg
the statiscical pruperties of the test:

1, The reliability of .the test is acceptable but slightly low.

2, The test is relatively easy with an average tota) score o§
18,575 out of 25 items. A number of {tems were quite essy, with item
difficulties over .7.

3. The ftems for the most patt are good discriminators with most
of the items exhibiting biserfal correlations well over .5.

Taken together this data makes assumption 5 tenable. The statis-
tical propertie3 of the test are adequate, (Guilford, 1951).

In summary, all the assunptio.s upon which the validity of the
D.S.R.T. rests appear to be sound. The ﬁ.s.R.T. by meeting these five
assunptions 1s a valid test of akill in recovering the deen structure

of sentences. Consequently it has construct validity; A relationship

oy
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between the measurement and the underlying skill, {.e. ability io

recover deep structure, has been established.

The Dependeni Variable: Reading Comprehension Skill

As discusced in Cl .pter 1 the measurement of readiprz comprehension
skill presents a difficuit problem because not much is known about the
reading comprehension process. As a result, in measuving compreheasion
skills it is Jdifficult to identify the relevant behiaviors that nust be
measured as well as to distinguish the measurement of comprehension
skills from other student skills. Until a theory of the comprehension
process is developed there will be no completely satisfactory solution
to this problem. It is possible, however, to distinguish better
measures of conprehension from poorer measures of it even though they
a1l lack construct validity,

. The best measure currently available for the measurement of
reading comprehension is the Cloze test as discussed {n Chapter 1., The
reasons that the Cloze provides a better measure of comprehension than
the traditional standardized test are discussed below:

1. As discussed in Chapter 1 the Cloze test measures fewer
extrsneous aspects of student functioning than traditional
tests do, '

2, Cloze tests provide a measure of cémprehension as this process

is in progress, not after the process {s coupleted as 1is the
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case with traditional tests, In thls way the Cloze tcst is
& more direct measure of the comprehension process than
traditional tests.

3. Reliabilities of Cloze tests (Weaver & Kingston, 1963) <ompare
favorably with reliabilities of traditional tests and meet the
standards for good test construction, For example Weaver &
Kingston (1963) found reliabilities in the high .80's and
low ,90's.

The concurrent validity of Cloze tests ss a measrure of comprehension
has been demnustrated by a number of studies vhich have shown correlations
between the Cloze and traditional measures of comprehension ranging from
.50 to .80, (See Potter, 1968 for a summary of these studies), In
additinn Cloze tests have been used in téadability studies and have
been shown to be a3 good our better measures of ccmprehension than
traditional tests (Bormuth, 1966; Potter, 1968),

The evidence on the concurrent validity of Cloze tests incicates
that they are equally good measvres of reading comprehension as trad;tion—
al tests, while the three points presented above indicete that Zloze
tests are more direct measures of the comprehenslon process. Since
this study is concerned with the comprehension precess, the Cloze

test is the major measure of reading comprehension in it,

The Cloze Tests of Comprehension Used in this Study. Three 150

- word passages were selected from a set of passages calibrated on 475
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college students by Miller and Coleman (1967). Th. passages come

frou The McCall Crabbs Standard Test Lessons in Reading (1961). ¥he

parezraphs are reproduced in Appendix C. The difficulties of the
passages as determined iu the Miller and Coleman study are presented
in Table 4.

TABLE 4

Cloze Passege Calibration

- —

Cloze Test Cloze Test ' Cl;ze Test

Scoring Criterion Passage 1. Passage 2. Passage 3,
A. %X Correct Responses : ‘ ,

{Every 5th word deletion) 78.9 €8.5 55,7
BR. X Corrcct Responses

(One word per passage .

deletion) 88.2 75.3 66.7
C. X Correct Respouses

(S guesses every word after

seelng preceding word) 42,1 34.4 35.0
D. X New Correct Responses

(Ss repeated C above) 38.8 42,1 43.0
E. Total number of Correct

Responses on AL.B.C,

{2400 possible corrert

responses) 1389 1235 3107
F. McCall Crebbs grade level

score for 90X comprehension 7.0 9.0 6.6
G, McCall Crabbs grade level

score for 70X comprehension 6.7 © 6.0 6.0
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All three passages were prepared with every fifth word deleted
i.c., 30 deletions per passage. Pascager 1 and 2 werc administered
in the standard way, Ss werc simply instructed to f1il in the blanks.
For Passage 3 a ulightly different procedure was used., Ss firét
read the intact passage. Then without the intact pascage to refer
to they were given the same passage as a Cloze test with every 5th
word deleted. There were no time limits on the test. Yor each test
the number of cxacf correct replacements was totaled. Table 5 presents
the results of the test on 87 Sth grade students plus the Rulon split

half relizbiiity (Guilford, 1951). All three tssts have high relia-

bilities.
TABLE 5
Basic Statistics on Three Cloze Tests (N=87)

No., - Rulg;
Variable Items X Median | S.D. |Range | Skewness | Reliability
Cloze Tes* *1| 30 |17.724| 18.00 }3.646 |5-25 ~0.701 . 884
Cloze Test #2 30 16,1381 16.00 [4.243 |5-27 -0.024 . 924
Cloze Test #3{ 30 |16.023|16.00 {3.782 [4-24 |-0.347 .893

The three Cloze tects were converted to T scores and summed to
form a composite Cloze measurs of reading compreheusion. This measure
was used as the denendent variable of the study. Table 6 presents the

intercorrelations of the three Cloze tests plus the composite test.
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TABLE 6

Intercorrelations: Cloze Tests* (N=87)

Veriable 1 2 3 4 X 8.D.

1, Cloze #1 1,000 | .497 | .491 [.805 | 17,724 } 3.646

2, Cloze #2 1,000 | .565 |.834 | 16,138 | 4.243
3. Cloze #3 1.00n0 |[,832 | 16,023 | 3,782
4, Composite
Cloze
- (T score) 150.000 24,712

®"All correlatfons are significant at the .01 level or less.

In addiéian to the Cloze test dgs;rlbed above a traditional
ﬁeauure of reading comprehension was used. Thia test 1s th. Reading
subtest of the Metropolitan Achievement Test_(M.A.T.). This test
ﬁas all the inaﬂeqﬁacies of traditfonal co@prehension tests as desc*ibed
in Chapter 1. This test is oniy included to provide a bdasis of compari-
son with a traditional comprehension measure. The data on the M.A.T.

Reading is presented in Table 7,

TABLE 7

Basic Statistics on M.A.T. Keading®

Variable - X Median s.D, Range Skewuess
’ HlACTI Reading 4-98‘. 5.2 1-112 2-2‘6-5 '0-605
(5.4) (5.7) L (2.8-8.4)

81 0cal norms {National norms in parentheses)
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Control Variables

In testing a hypothesis in which a relationship between an
independent variable and a dependent variable is hypothesized, it
i1s necessary to rule out aiternative explanations of the findings
by controlling other variables that may be related to both the inde-
pendent and dependent variable and thus account for any rc¢lationship
found between the independent and dependent vartable. For the hypo-
thesis 1 of this study a finding of a positive relationship between
the D.S.R.T. and thc Cloze test may be due to some other third variab;e
rather than the hypothesized variables. These third variables must
be controlled and the relationship of D.S.R.T. with the Cloze test
must be looked at with the eifect of these variables removed, The
three control variables for thi. study are:

1. Knowledge of word meanings as measured by the Word Knowledge
subtest of the M.A.T. Elementary Bettery Form B, In this
test the word to be defined is presented in & brief senterce
with one word uhder]ined. The stucdent is required to select
from four choices the word which best combletes the sentence.
The word 18 usually a synonym for the underlined word.

2. Word recognition skill as measured by the Word Discrimination
subtest of the M.A.T. Elementnry Battery Form B, This test
consists of sentences with a word missing. The student selects
the proper word to complete the sentence from among several

words differing in configurstion and meaning.
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3. Intelligence (I.Q.) as measured by the Lorge-Thorndike
Intelligence Tests, Form A, Level 3, Verbal Battery., Part
1 requires a student to read a sentence with a word deleted
and chouse from among.five alternatives the word that best
completes the sentence. Part 2 requires the student to choose
a word that is of the same category rs a set of stinmulus words.
Part 3 requires the student to solve avithmetic word problems
and select the correct answer. Part 4 requires the student
to choose a synonym for a stimulus word from among five
alternatives.

These three tests are typical of iraditional ways of measuring
word recognition, vocabulary and intelligence. In order to be useful
variables, they should provide clean measures of what they purport
to measure and nothing else. Unfortunately they appear to suffer
as do comptehens;an'tests from a lack of construct validity. Because
of this lack there is an 1hability to choose the relevant behaviors
to measure and these tests end up measuring more than their putative
variibles. lhey seem .. be reasuring some cormon skills. In the
first place they all reqdire the student to recognize the words on
the test as u'prerequisite to succeésful performance on the ftems. Thus
‘to some unknown degree they all are measuring students' abjlity to recopgnize
vords, In the second place the Word Kno;ledge, Word Discrimination
and the 1.Q. tests are all measuring word meanings. Thirdly all three
tests contain items that are quite similar to a Cloze test in the
sense that deleted words from sentences must be fdentified. Thus

ERIC | | .
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they are measures of comprehension as well. Thus on the face of it
they have much in common with each other as well as with the dependent
variable of this study, the Cloze test. This interdependence can
be seen in the intercorrelations of these variables as preseated |
in Table 8.

TABLE 8

Intercorrelations: Dependent and Control Variables* (N=87)

Variable 1 2 3 4 5 X S.D,

1. Word Discrimination | 1.000 | .761) .585} .663] .542| 4.714) 0.886

2, Word Knowledge 1,000} .674) ,7401 .621] 4.560] 1.005
3. I.Q: 1.000} ,587( .484|117,011}12.974
4, M\A.T. Reading 1.000| .528] 4.984] 1.112
5. Cloze Test 1.000 {150.000 [24.712

*All correlations significant at the .0l level or less.

The global naturc of the control variubles plus their similarity
to the Cloze comprchension test should tend to make it more difficult
to show Q relaticnship between the D.S.R.T. and the Clcze test when
these variab.es are controlled. Recause they measure so much, these
'variables mipght be expected to account for much of the relationship
between D.S.R.T. and Cloze tomprehension if fndeed a posfitive relation-
ship is found.

The same type of argument can be raised in terms of the control
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variables as they relate to the traditional measure of comprehension
i.e., the Reading subtest of the M.A.T. First the M.A.T. Reading sub-
test is measuring ability to recognize words since an S must be able
to recognize the words before he can do the test. Second, 6 of the
44 ftems on the M.A.T. Reading test ask for the meanings of spec;fic
words, Control variables which measure word neanings f.e., Word Know-
ledge and I.¢. will have inflated correlations with the M.A.T. Reading
because they are measuring some of the same things, Furthermore,
since they require Ss to read sentences to do the test, all three
tests are measuring ihe comprehension of sentences. Thus the thrée
control variables have'a lot in commcn with the M.A.T. Reading as
well as with each othér.

To summarize, the control variahles d» not appear to be very
clean measures of the variables they purport to measure. Thev have
much in common with each other as well as witn the Cloze and the M.A.T.

Reading comprehension tests.

Mecasurement of the Variables for Hypothesis 2

Hypothesis 2: Children's skill in making a lexicallahalytis of
the main verdb of sentences is positively related to their reading

conprehension skill.

Independent Variable: Skill at naliing a lexical analysis of the main

verb of sentences.

This variable will be meastred in two ways: first by a sentence
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completion test, second by looking at Ss’' performance on two Subsets
of paired items on the D.S.R.T.

The Sentence Completion Test consists c¢f the beginning of
six sentences up to and including the verb. Ss are asked to complete
these sentences with as many words as possible.

The Sentence Completion Test

1. The boy 1liked

2. The girl expected

3. The boy loved

4, The girl remembered

S. The boy helped

6. The girl believed

The verbs in these sentences can take either a transitive construétion
e.8., The boy liked the girl or a complement construction e.p., The
boy liked to go swimming. If it is assumed that comp;ement structures
are more cgmplex (See Fodor, Garratt & Bever, 1968) and that Ss with
more skill at making a lexical analysis of the verh will produce more
somplement sentences than Ss with less skill, then the number of
complemenc sentences produced will constitute a measure of skill at
making a lexical analysis of the verbs oif sentences, The measure
enployed for this variable is then the number of complement sentences
preiuced in the sentence completion test.

The second measure of Ss' .kill at making a lexical analysis of
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verbs consisted of ten items from the D.S.R.T. Two typess of items
were used. One type consisted of thrce paired items with the
same sentence structure., One item of each pair had a transitive
verb which can take only one deep structure and the other item had
a complement verb which can take either a tramsitive or complement

deep structure. Tzble 9 presents these items.

TABLE 9

Subset of D.5.,R.T. JTtems: Transitive Verbs - Complement Verbs

Transitive 14, a. The fat girl bit the thin boy.
(bit) b. The girl who is thin bit the boy who is fat.
¢. The boy who is thin was bitten by the girl
who 1is fat.
Complement
(loved) 7. a. The fat girl loved the thin boy.
b. The girl who is thin loved the boy who is fat.
¢. The boy who iz thin was loved by the girl who
is fat.
Transitive '
(hit) 5. a. The girl who the boy hit fell down.
b. The bcy the girl hit fell down.
c. The boy who the girl hit fell down.
Complement _
(knew) 18. a. The girl who the boy knew went home.
b. The boy the girl knew went home.
¢. The boy who the girl knew went home.
Transitive ,
(kicked) 11. a. The tall boy kicked the short girl,
b. The boy whé is tall kicked the girl who is short.
c. The tall boy was kicked by the girl who is short.
Complement
(liked) 23, a, The tall boy wa: liked by the girl who was short.
: b. The tall boy liked the short girl.
¢. The boy who is tall liked the girl who 1is short.
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The second type of item consisted of 2 sets of paired items
containing the complement verbs "tell" and "“ask," in the same sentence
structures. The verb "ask" is more complex than "tell" because it can
take more deep structures. (Carol Chomsky, 1968), Table 10 contains
these items.

TABLE 10

Subset of D.S.R.T. Items: Tell vs. Ask

Tell #1 21, a. The boy told the girl when to leave.
b. The boy told the girl when he should leave.
c. The boy told the girl when she should leave.

Ask i1 4. a. The girl asked the boy when to leave.
b. The girl asked the boy when she should leave.
c. The girl asked the boy when he should leave.

Tell #2 10, a. The boy told the girl what to do.
b, The boy told the girl what he shculd do.
c. The boy told the girl what she should do.

Ask #2 25. a., The boy asked the girl what she should do.
b. The boy asked the girl what to do.
c. The boy asked the girl what he should do.

If it is assumed that Ss with less skill at making a lexical
analysis of verbs will tend to maike more errors on items with complex
verbs than on items with simpler verbs, then differences in performance
.on the palred items will constitute a measure of skill at making a
lexical analysis of main verbs c¢f sen.ences.

Dependent Variable: Reading Comprehension Skill.

This variable was measured in the same way as for hypothesis i.
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CHAPTER IV

Description of the Sample and Testing Procedures

Description of the Sample.

The original sample for the study consisted of 110 Sth grade
students in five classfooms in two schools in a suburban community
near Boston. When those-Ss were eliminated who had missing data and
vho had word recognition problems, the sample size was reduced t; 87.

Tablé 11 presents the basic statistics on this sample.

TABLE 11

Basic Statistics of the Sample (N=87)

Variable X Median S.D. Range Skewness

Age (mos.) 128,034 128,00 4,392 112-140 -0.23%

1.Q. 117.011 114,00 12.974 101-150 0,988

Cloze Test 150.000 150,85 24.712 87-205 -0,250

(T score) '

M.A.T.2

Word Knowledge 4.566 4.3 1.005 2.4-6.5 0.240
(6.4) (6.1) -

Word Discrim. 4,714 4.7 0.886 2,3-5,7 -0.722
(5.5) (5.5)

Reading 4,984 5.2 1,112 2,2-6.5 ~0,605
(5.4) (5.8) (207"'853)

8The M.A.T. scores are reported in local norms. National norms are
presented in parentheses, The expected grade level on national norms
is 5-2 since the Ss were tested in the 2nd month of the fifth grade.
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The sample 1s abové average in I.Q.,_above grade level in Word
" Knowledge, Word Discrimination and Reading according .to the ﬂational
norms.
The sample consisted of 42 males and 45 females. The basic

statistics by sex on the relevant variables plus "t" tests for

differenc2s between sexes are fresented in Table 12,

TABLE 12

Basic Statistics of Sample by Sex

Males {N=42) Females - (N=45)
Variable X S.D. X S.D. t Probd.
Age (mos.) 128.333 4.%12 127.756 3,995 611 0.543
1.Q. 117.881 | 14.407 116.200 ]111.585 «602 {1 0.549
Cloze Test 48.571 } 10,331 51.111 8.585) ~-1.233 | 0,221
M.A.T.
Word Knowledge 4.588 1.061 4.544 0.961 .201 |1.C00
(6,4)a (6,3)8
Word Discrimination 4.683 | 0.877 4,742 | 0.903 .308 [1.000
(5.5)a (5.5)8
Reading ‘.993 1.199 4.97& 1.037 .072 ]1.000
(5.4)8 (5.4)

aNational norms

As can be seen from Table 12 there were no significant gex differences

on ;hese variahle.
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Testing Procedures

Ss were tested in classroom grouns whose size ranged from 15 to
32. There were two testing sessfons which lasted approximately 45
minutes each. The tests were given in the following order: Sentence
Complction, Cloze fi, Cloze #2, Cloze #3 and D.S.R.T. A bficf version
of the diractions for these gests is included here.

1. Sentence Completion Test

Ss were told to finish ti.e sentence with as many words
as they could. There was no time limit on this test,

2. Cloze Tests f1 and {2

Ss were told to f111 in the missing word after going
over some samples. There was no time limit set on these éests.
3. Cloze Test #3
Ss were given the intact p.ragrepoh and told to tea& it
gilently. They were also told that they would be doing a
Cloze test on the paragraph., After 2 minutes they were tcud
to stop and the paragraphs were collected. Then Clo;e Test
#3 was given out and the students followed the same procedure
for Cloze Tests Fl and #2,
&, The D.S.R.T.
The sample items were completed by the whole class and

then discussed to make sure the Ss understood the dire;tions.
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Ss were told to do the rest of the items as fast as they could

while still being accurate. In addition they were told not to

go back and change answers in order to get their first response,
After five minutes Ss were told to stop and citcle‘the item that they
had just completed., Then they were allowed to finish the test with

no time limit,
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CHAPTER V

Results and Analysis

Hypothesig 1

lHypothesis 1: Children's skill at recovering the deep structure of
sentences is positiveiy related to reading'comprehension skill.

This hypothesié was tested by a correlational and regression
analysis. First the simple zero order correlations between the D.S,.R.T.
and the dependent variable, Reading Comprehension, were calculated.
Second the relationship between the D.S.R.T. and Reading Comprehension
was examined with other variables that could explain the relationship
controlled through the use of partial correlations, Third, a
regression analysis was performed to determine the relative contribution
of the independent variable and control variabies in accounting for
the. dependent variable. Finally the cdmplete'analysis was repeated-

for the male and female subgroups to examine sex differences.

Zero Order Correlations
Hypothesis 1 predicts significant and positive correlations
between the D.S.R.T. and Reading Comprehension. Table 13‘presents

these correlations. ‘ :
TABLE 13

Correlations between D.S.R.T. and Reading ComﬁrehensiOn (N=87)

Variable ‘ . Cloze : M.A.T. Reading
- DuS.R.T. ’ JT32k% L476%%

_ g-
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Clearly the results conform to the prediction.

The correlations between the D.S.R.T. and the Cloze Test are
significant and quite large, with more than 50X of the variance accounted
for by the D.S.R.T. The relationship between the D.S.R.T. and the
M.A.T. Rzading is significant but not as great as for the Clo:ze
Test. For the M.A.T. Reading approximately 23% of the variance is
accounted for by the D.S.R.T. This lower correlation is to be
expected because as has been argued in Chapter IV this traditional
type of comprehension te#t measures much more than reading comprehension.
Thus a variable like the D.S.R.T. would not be expected to exhibit
as high a degree of relationship to s traditional test.as to a more
direct measure of comprehension such ag the Cloze test, Furtiermore,
it must be reiterated here that the Cloze test is the measure of the
dependent variable for this study for the reasnms discussed in Chapter
IV. The M.A.T. Reading is only fincluded to show thé results on &
traditional comprehension test but not as a test of the hypothesis.

Wher. these correlations are attenuated to correct for the unreli-
ability of tﬁe tests, the correlations increase to .864 for the Cloze
test and to .566 for the M.A.T: Reiding. Thus, if the tests were
petfectly reliable the D.S.R.T. would account fof 74% of the variance
fn the Cloze test and 32% in the M.A.T. Reading.

In general, reliasbilities tend to be so hiph to begin with that

it 1s difficult to raise them very much. Conseguently attenuated
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correlatfons aren t usually possible to attain in reality. However,
the relatively low reliability of the D.S.RX.T., .796, indicates that
its reoliability can probably be improved through adding more items.
Thus it is realistic to assume that corrzlations approaching the
attenuated correlations are attainable. The analysis presented
here will employ the unattenuated correlations. Thus the findings
will tend to be conservative and may underestimate the true relation-
ship between the D.S.R.T. and reading comprehension.

In summary, the zero order correlations offer strong support

for hypotheais 1.

Partial Correlations

The zero order correlations do not tell the whole story. A
positive zero order correlation between two variables may be complete-
ly expiainable by a third variable with which both variaﬁles are
correlated. Thus the original correlation may be completelf spurivus
and the third variable may be the important one. To examine this
possibility, partial correlationr were run between the D.S.R.T. and
the Cloze test and the M.A.T. Reading with earh of the three control
variables partiallzd out. Table 14 presents the intercorrelations
of all the variables used in testing ﬁypotheaia 1. Table 15 presents

the partisl correlations.
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Intercorrelations of all Variables Used in Testing Hypothesis 1% (N-87)

Variable 1 2 3 4 5 6
1., D.S.R.T. 1.000] .541 | .455 | .433 | .476 | .732
2, Word Knowledge i.000 | .674 .761 740 | L621
3. 1.Q. 1.000 | .585 | .587 | .484
4, Word Discrimination 1.600 | .663 | ,542
5. M.A.T. Reading 1.000 | .528
1.000

6. Cloze Test

kA1l correlationc are sipnificant at the .01 level.

Partial Correlations:

TABLE 15

D.S.R.T. and Reading Comprehension with I.Q.,

Word Discrimination (W.D.), Word Knowledge (W.K.) Controlled

Variable 0 order r Partial Correlations

1.Q. W.D. W.X.
DlislT. vs.
Cloze Test «732%% .658%% 6574k «S97RA
M.A.T. Reading JAH76%% « 280%% «290%% 133

*4p (.01

88



77,

The pértial corfelations show that the control varisbles do not
explain much of the relationship between the D.S.R.T. and the Cloze
test of comprehension. Very little of the relationship between the
D.S.R.T. and the Cloze test can bé accountéd for by 1.Q., Hord
Discriminats -, and Word Knowledge. This data provides further strong
confirmation for hypothesis 1,

The partial correlations for the M.A.T. Reading show that the
control variables explain much of the relationship between the D.S.R.T.
and the M.A.T. Reading. This 18 to be expected since these vafiable;

heve nuch in common with the M.A.T. Reading test.

Repression Analysis

It i{s important to inquire into the relative importance of the
D.S.R.T. and the contr§1 variables in explaining reading.comprehension.
A regression analysis can be empioyed to condﬁct this ingquiry. A -
short discussion of this type of aralyéia follows. ’

A regression analyais'attempts to find the optimal weighted
;ombination of a ndmber of independent variables in predicting a dependent
variable. The degree of predictability that the independent variables
provide can be looked at in terms of the amount of varisnce in the
dependent variable'that is accoﬁnfed for by the independent variables. -
Thus the total variance in regression analys;s can ﬁe‘conceIVed of as
consisting of twe parts -- the explained variance'and thg unexplained

varisnce. The explained variance can be further broken down into two

ERIC
RIC | ”
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parts -- the unique variance and the common variance. These four
components are described below.

Explained Varisnce This is the amount of variance that

is accounted for by all the independent variables. It is
the sum of the unique and common variance.

The Unique Variamce This is the amount of variance

that a given variable does not share with the other
variables, 1t is specific to a particular variable,

The Common 7ariance This is the variance that is

sharei by all the independent variables. It is what
i8 common to all of them.

Unexpiained Veriance This 1s the amount of variance

that cannot be predicted by the variables. It includes
error variance plus variance that is due to other variables

not measured in the regression analysis.

These components of variance add up to 100¥ which is the
total variance. The variance explainad is slimply the multizle Rz with all
predictor variables entered into the regression equation; The unexplained
variance is the multiple Rz subtracted from 100. |

_The relative iaportance of a variable can be looked at in
two ways., First the unique variance attributable_to that variable can
be lcoked at. This figure provides an estimate of the unique importance of
a variable i.e,, how much variance it can explain that cannot be explained
ERIC
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by the other variables. The unique variance is found by entering all
the variables except a specified variable into the regression first.
Then the increase in R2 found when the specified variable {s entered
into the regression gives the unique variance of that variable., A
second estimate of the relative importance of a variable can be obtained
by adding ¢o the unique variance of that variable a share of the common
variance that is in proportion to its zero order correlation with
the dependent variable. This estimate is obtained by multiplying
the beta weight of cach varfable by its zero oxder correlation with
the dependent variable.

Table 16 presents the results of the regression analysis with

the Cloze test as the dependent variable.

TABLE 16

Regression Analysis: D.S.R.T., Word Knowledge, Word
Discrimination, I.Q. with Cloze Test (N=87)

X Unique + '
(1) (2) proportion| - ¥ 4
‘ O-order | Beta Common Unique Mult |Vari nce
Variable r Weight (1) x (2) Variance | R Explained
D.S.R.T. 132 55417 40,6 21.3 «785 61.6
Word Knowledge 621 «2118 13.2 01.4
Word Disarimination 542 .1351 07.3 00.8
1.Q. 484 .0097 00.5 00,0
Total 23.5 X Uiexplained
Unique Varifance 38.4
Common
___Veriance 38.1
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Table 16 shows that the D.S.R.T. is the only variable in the
regression that has any unique variance worth discussihg. And the
amount of unique variance (21,3%) is very substantial. The analysis
or the unique plus common variancé shows that the D.S.R,T. accounts
for 40.6%Z of the explained variance which is quite substantial. This
percentage is three times as great as the next highest variable which
cgntributes 13.2% and over 5 times as great as the next highest variable
Word Discrimination (7.3%). I.Q. makes almost no contribuficn at all.

The results of the regression analysis demonstrate that tie
D.S;R.T. is, by a substantial amourt, the most important factor in
reading comprehension as measured by the Cloze test when compared to
the other variables in the analysis.

As expected when the M.A.T. Reading is the dependent variable

the situation changes as Table 17 3hows.

TABLE 17

Regression Analysis: D.S.R.T., Word ﬁiscrimination,
Word Knowledge, 1.Q. with M.A.T. Reading (N=87)

(1) .(2) { % Unique +
G~order Beta proportion % %
T | e | omen | Untaue | wae | aciance
D.S.R.T. 476 .0851 04.1 0.5 765 | 58.6
Word Knowledge - .740 4525 | 338 6.4
Word Discrimination { .663 .2121 4.1 | 1.9
1.Q. ] .se7 | L1137 06.7 | 0.7
' | Total ‘ % Unexplained
Unique 9.5 Variance 4l.4

Common
Variance 49.1
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With the M.A.T. Reading as the dapendent variable, Word Knowledge °
accounts for the highest amount of unique variance (6.4%). However
this amouné is quite small. The other variables account for hardly
any unique variance. In fact all the variasles taken together only
account for 9.5% of the unique variance, leaving a common variance
of 49.1%. This means that almost 5/6ths of the variance explained is
coﬁmon variance i.e., variance common to all the tests. This adds
support to the suggestion in Chapter Iv that the Word Knowledge,

Word Meaning and I1.Q. tests are measuring the same thing. The dependent
variable is so global as are three of the independent variables that

it is not surprising to find a lot of common variance. The unique

plus common variance distribution shows that Word Knowledge is (33.5%),
slightly more than twice as important as Word Discrimination (14%),'which
in turn is nearly 3 times as important as either 1.Q. or the D.S.K.T.
Thus Word Knowledge seems to be the most important factor in the M.A.T.
Reading.

To summarize, the evidence from the zero order and partial
correlations overvhelmingly confirms hypothesis 1. In addition the
regression analysis suzrests that the D.S.R.T. is a very important factor
in comprehension, a facto:r not accounted for by other variables such
as Word Knowledge skill, Word Recognition skill, and 1.Q. The regression
analysis for the total group provides str;ng evidence that the recovery
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of deep structure is an important aspect of reading comprehension.

Sex Subgroup Analysis

In order to see if hypothesis 1 had differential effects, the
total sz le was broken into a male and a female subgroup and the
analysis was repeated for each subgroup. As can be ceen from Table
18'the only sex differences in mean scores on the veariables was on

the D.S.R.T. On all other varisbles there are no differences.

TABLE 18

Comparison of Means for Males and Fenmales

Males (N=62i Females {N=45) Prob.
Variable X s.w.| X S.D. t (two-tailed)

. ﬁjé.k.r. - 17.452) 4.278 | 19,622 4.000-— 2.44 .01
YWord Knowledge 4,588| 1.061 4,544 .961 0.201 N.S.
1.Q. . 117.881| 14,407 (116,200 | 11,585 0,600 N.S.
Word Discrimination 4.683) 0.877 4.742 .903 0.300 N.S.
M.A.T. Reading §.922]| 1.199 4,976 1.037 0.070 N.S.
Cloze Test 48,5711 10,331 | 51.111 8.858 1.233 N.S.

Note. - N.S. = nonsignificant

Zero Order Correlations:

Table 19 presents the zero order correlatious between the D.S.R.T.

and Reading Comprehension by eex:
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TABLE 19

Correlations between D.S.R.1 and Comprenension by Sex

Cloze M.,A.T. Reading
Variable "Male Female Male Female
D.S.R.T. L 76BH* 6824k | 682% .279

L1 p ( .01,

These correlations support hypothesis 1 for both males . 1d
females because of the significant and substantial correlation betwean
the D.S,R.T. and the Cloze Test. 58.Qi of the variance is accounted
for by the D.S.R.T. for miles and 46.5% for females, The difference
betveen the corrclations for males and females is not statistically
significant,

- The attenuated correlations are ,864 for males and .805 for
femaleé. These correlaticns indicate that if the tests were perfectly
reliable 74X of the varience in the Cloze test could be explained for
rales aﬂd 64% for females. On the M,A,T. Resding the D.S.R.T. is

significantly correlated for males but not for females.

Partial Correlations The partial correlations by sex are

presented in Table 20,

do
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TABLE 20

Partial Correlations: D.S.R.T. and Reading Ccmprehension with I.Q.,
Word Discrimination (W.D.), Word Knowledge (W.X.) controlled.
‘Analysis by sex,

Variable 0-0rd§t r Partial Correlations -

BfS‘RfT' Vs d : : I1.Q. W.D. W.K.

- M . ¥ M F M F M ¥ -
Cloze LT68kkT (682%K | 6GO%K| 5634k | ,569k% L6624k | ,S510k%1  573%%
M.A.T. Rdg. [.682#%] ,279 L438%%} ,020 .385% .186 .213 |-.108

*p {05 wxp < 01

The partial correlations between D.S.R.T. and the Cloze test
of reading comprehension with I.Q., Word Discrimination, and Word
Knowledge separately controlled show significant correlations for
both males and females. Taken individually the control variables do
not explain the relationship between the D.S.R.T. and the Cloze test
of comprehension. Thus for both male and female subgroups hypothesis
1 is confirmed.

On the M.A.T. Reading the partial correlations are not significant
for females but are significant for rales with I.Q. and Word Discrimin-
ation controlled. With Word Knowledge controlled the partial cerrelation

becomes uon significant for males also.
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Regression Analysis The intercorrelations of all the variables used

in testing hypothesis 1 are presented by sex in Table 21 (p.86). These
correlations show thg same general pattern as for the total group.
The correlations for the males appear to be generally higher than for
the females.

The results of the regression snalysis with the Cloze comprehension
test as the dependent variable are presented in Table 22 (p.87).

Only the D.S.R.T. contributés any substantial degree of unique
variance. The unique variance contributed by the females is nearly 10%

more than for the males. As for the common plus unique variance the

D.S.R.T. accounts for ncarly 2/3rds of the total variance accounted

for in both male and female subgroups. This is nearly twice as much
as the next highest variable., Next to the D.S.R.T., Word Knowledge
geems to be more important for frmales snd Word Discrimination for
males., The results of this analy:is by‘sex is more or less the same
as for the total group. For both males and females the D.S.R.T. apprars
to be a ve;y important unique aspect of reading comprehension as
measured by the Cloze test.

The results of the regression analysis for sex subgroups with

the M.A.T. Reading as the dependent variable are presented in Table 23.
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For males very little unique variance is accounted for by any
of the variables. When unique and common variance are combined, the
D.S.R.T. and Word Discrimination are the two most important variables.
For females Word Knowledge is the most important variable accounting
for 20,3% of the unique and 55.8% of the unique plus common variance.
The other variables doh't contribute very much if at all. For males

the D.S.R.T. and Word Diécrimination are important and for females

Word Xnowledge is the only important variable. The D.S5.R.T., as a

factov in reading comprehension, as measured by the M.A.T. Reading,

is important for males and of little importance for femeles.

Hypothesis 1: Conclusions )

The results of the analysis of hypothesis 1 yield the following
conclusions.

1. Rypothesis 1 is supported by the results. The results of the
analysis show that Ss' ability to recover deep structure is related to
reading comprehension.

2. Recovering the deep structure is an important aspect of
reading comprehension. In fact Ss' skill at recovering the deep structure
of sentences is a8 much more impoftané aspect of reading comprehensicn skill
as measured bty a Cloze test, than I.Q., woid knowledge and word recoznition

skill. Furthermore only Ss' ability to recover deep structure nakee any

* substantial unique contribution to reading comptehunsion skill.
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3. Word knowledge is & more Important aspect of reading
conprehcension, as weasured by a traditional cowmprehensien rest, than
word recognition, I.Q. and skill at recovering deep structure. However,
none of these factors makes very much unique contribution to reading
comprechension as measured by a traditional comprehcnsion test,

4. Females are superior to males in skill at recovering the
deep strucfure of sentences,

5, There are no sex differences fin tie fnportance of skill at
recovering deep structure as an aspect of reading comprehension vhen
reading comprehension is measured by the Cloze test.

6. For both male and female subgrecups, Ss' skill at recovering
the deep structure of sentences is a much more important aspect of
reading comprehension, as measured by the Cloze test, than I.Q., word
knowledge and word recognition skill.

7. For nales, word recognition skill and skill at reccvering the
deep structure are both more important aspects of reading comprehension,
ag measured by the M.A.T. Reading tect, than word knowledge and I.Q.
However nonv of these varisbles makes very much unigue contribution to
rending compreheasion skill. |

8. Y¥Yor females word knowledge is a much more important aspect of
reading comprehension, as measured by the M.A.T. Resding test, than 1.Q.,
word recognition skill and skfll at recovering the deep structure. Further-

more for females word knowledge makes the only substantial unigue contribution

O
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to reading comprehension.

9. The findings for the Cloze criterion appear to hold up
under replication. ‘The testing took place in two different schools,
and the testing in the second school consttutes a replication of the
testing in the first.school. The analysis was repeated for each school
separately. tThe results as reported in Appendix D for both schools

support hypothesis 1,

Hypothesis 1: EEBCuséion

_The differences in the results for hypothesis 1 between the
Cloze test criterion and the M.A.T. Reading test criterion desefves
further ccmment. For the total group Ss' skill in recovering deep
structure appears to be an important aspect of reading comprehention
when reading comprehension 18 measured by the Cloze test., When reading
conprehension is measured by the M.A.T. Readinr test, Ss' ability to
recover deep structure, although related L¢ reading comprehension, does
" not appear to be an important aspect of it as compared to 1.Q., word
discximination and word knowledge skill. The two ways of measuring
comprehension then produce differcnt results.

The difference in results can be explained by problems in the

neasurement of variables. As discussed in Chapter IIl, the I.Q. test,

the Word Discriminatfon test and the M.A.T. Readinp test all scem to be

measuring the same thirg, thus they seem to have a great deal of common
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variance. . This 1s exactly what Table 17 shows -~ a great deal of
common variance and very little unidque variance, This shared variance
appears to be due in part to the measurement procedure, i.e. standardized
.multiple choice tests, rather than to the intrinsic relationship of the
variables. a

Furthermore the fact that the M.A.T. Reading test, Word Knowledge
test and Word Discrimination test are subtests of the same standardized
test guaréntees that they will be correlated with each other. All this
plus the gloﬁal nature of the variables insures a great deal of common
variance. It 1s:thus difficult for a relatively clean cut measure like '
the D.5.R.T. to account for any unique variance in the M,A,T. Reading
test. The results gathered from the M,A.T. Reading test criterion are
difficult to interpret because of these measurement problems. Therefore,
the use of the Cloze test criterion constitutes the only valid test of
hypothesisll.

The'anaLysis of the sex subgroups also deserves comment. The
only differences between fhe mean scores for males and females is on
the D;S.R.T. where femgles are superior to the maies. On all other
variables there is no statistical significance between males and females.,
The superiority of the females over the malgs in ability to recover the
deep structure of sentences may be dua to the females' greater skill or

to some exiraneous aspect of the test or testing situation. This difference,

if it were upheld under replication, would deserve further study.
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Another sex difference is in the relztionship between the D.S.R.T.
and the M.A.T. Readirg test. For males the D.S.R.T. is related to the
M.A.T. Reading test, but for females there is no relationship. This
difference is not casy to explain.

At first glance then it appears that the ability to recover deep
structurce is an impoftant aspect of reading comprehension for males but
not for females. This might be explained through the following speculation.
The ability to recover deep structure is a lovwer level skill than some
of the higher level shills that tradjitional reading tects claim they are
measuring. Since males are usually lower than females in reading ability
at the beginning stages of reading, it is possible that the males are
at a lover stage of reading development than the females. And at this
lower stage, where the males are, the ability to recover the deep structure
is important, but at the higher stages, where the girls are, it is not
impoftant. This would explain the significant correlation for males and
the lack of significant correlation for females between the D.S.R.T. and
the 4.A.T. Reading test.

This speculation, however, is not borne out by the data. The
notion that the females are on a higher level and that the males are on
a lower level does not seem to hold for the sample studied here. First,
there are no mean differences between the males and females on all the
variables except the D.S.R.T. Thus the data does not indicate that
females generally are at a higher level than males. Second, there are
no sex differences in the strength of the relationship between the D.S.R.T.

ERIC
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and the Cloze test., Third, there is no theoretical reason to expect
sex differences.

It appears that the sex differences with the M.A.T. Reading
criterion is due to a pecularity of this test or of the sample studied.
What pecularity of the sample or the M.,A.T. Reading test is at work
here remains an open question. It is very possible that the difference
will disappear under replication. If this difference is maintained

under replication, however, it should be investigated further.

Bypothesis 2

Hypothesis 2: Children's skill in making a lexical analysis of the
main verb of a sentence is positively related to thelr reading comprehension
skill.

This hypothesis can bé tested in two ways. The first way 1s
through correlations between thc sentence completion test and reading
comprehensisn. The second way is by examining through t tests the relative
performante of good and poor readers on the subset of items on the D.S,.R.T.

“as discussed in Chapter III.

v

Sentence Completion Test

The first test of hypothesis 2 can be made by correlating the

number of complement sentences produced by Se on the Sentence Completion

O
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test with reading comprehension skill. Hypothesis 2 predicts a poeitive
and significant correlation.

These correlations are presented in Table 24,

TABLE 24

Correlations: Sentence Completion Test vs. Reading Compréehension (N=87)

Cloze M.A.T. Reading| X S.D.
Sentence Completion «270% 191 3.457 | 1.707
{Number of Complement
Sentences)
i .
* p&.05

The results show confirmation for hypothesis 2, The correlation
between the Sentence Completion test and the Cloze test 1s statistically

significant but low. On the M.A.T. Reading it is non significant,

A repeat of the analysis for male and female subgroups is presented

in Table 25.
TABLE 25

Correlations: Sentence Completion vs. Reading Comprehension by Sex

Sentence Complaotion Cloze M.A.T. Readin! X s.D. | R
Males .389% +325%  |3.048 [1.847 [ 42
Females ,069 .031 3.800 {1.5)7] 45
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The typothesis is confirmed for males but net for females. The

significant correlation for the total group is due to the male subgroup.

~

Jtem Subsets from the D.S.R.T.

_ ,-Y;he seﬂij:test of hypothesis 2 involves looking at the performance
'mi~5ud&¥;h&{poi::;éaders on the subset of the D.S.R.T. items containing
lexically simple and complex verbs. This involves dividing the group
into good readers, i.e. upper 40% on the Cloze test, and poor readers,

i.e. lower 40% on the Clozc test. Next a comparison of performance for

. each of these grcups on the items containing the simple verbs, i.e.
transitive and tell verbs versus items containing more complex verbs,
i.e. complement and ask verbs, is made through the use of t tests,

The expected performance is as follows:

Simple Verbs Complex Verbs t-test
Good Readers X > X
(Upper 40%
Cloze test)
Poor Readers X e X t-test
. .4Lowver 40%
. .Lloze test)
Total Group X > X t-test

These predictions are based on the following line of reasoning:
Total Group Simple verbs will be easier than complex verbs accord-

ing to the lexical analysis strategy for recovery of deep structure as
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proposed by Fodor, Garrett and Bever 19468 and discussed in Chapter II.
Good Readers These readers ternd to employ the lexical analysis
strategy and thus will find simple verbs easier than complex verbs.
Poor Readers The readers because of less skill at employing
t' . lexical aAz‘ysis strategy will find the complex verbs and simple
vuibs equally difficult.

Table 26 presents the results of this analysis.

TABLE 26

t-tests
Simple vs. Complex Verbs by Reading Comprehension (Upper 40%/Lower 40%)

Simple Verbs Corplex Verbs
_ (Transitive) {Complement)
= - Prob.
X |s.D. [N X S.D. | N | Diff| ¢t (one-tailed)
High Cloze 2.611).494 |36 | 2.444{.558 {36 |.167 |1.435 | £ 10p.05
(Upper 40%)
Low Cloze 1.800}.933 |35 1.771] .877 |35 {.029 |0,128 >.10
(Lower 40%)
Total Group 2,218|.&27 |87 | 2.069| .818 187 |.149 ]1.312 <‘10>.05
Simple Verbs Complex Verbs
- Tell) (Ask)
- - Prob,
X I[s.D. N X S.D. | N | Diff] t  Kone-tailed)
High Cloze 1.9).7 |.280 36 | 1.778 | .485 [36 |.139 |1.405 | {.10>.05
{Upper 40X) ‘
Low Cloze 1.371}.690 |35 | 1.443].550 [35 ].229 {1.675 =06
(Lower 40%)
Totul Group 1,644 [,590 {87 | 1.488 | .605 [87 |.195 | 2.557 (.02
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The predictions for the total group are supported in the case
of the Tell-Ask verbs where the difference is in the predicted direction
and this difference is significant. In the case of the Transitive and
Cpmplement‘verbs the difference is iﬁ the right diréctien but is not
significant. In this case the.pfediction is not upheld.

The predictions for the good readers are not supported. Although
the transitive verbs are easier than the complement verbs and the Tell
verbs are easier than the Ask verbs, the differences are not statistically
significant. These differences do however approach the ,05 level.

The predictions for the poor readers are generally supported in
that there are no statistically significant differences between simple
-and complex verbs. However for the poor readers the Tell-Ask difference;
is very close (p?ﬁ .06) to being significant. This of course is contrary
to the predictions of eaqual difficulty. -

In neither case, i.e. gocd readers or poor readers, are the
predictions completely upheld by the data.

In the case of the transitive and complement verbs the results
are in the right directilon but not significant. In the case of the
Tell and Ask verbs the data does not support the'hypotheses, so that
overall the analysis of simple and complex verbs doeg not really support

hypothesis 2.

Hypothesis 2: Conclusions

The results of the analysis offer only slim support for hypothesis

. . 110
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2. Skill at making a lexical analysis of the main verb of the sentence
as measured in thils study appears to be only slightly, 1f at all,
related to reading comprehension. The results of the analysis show:

' 1. Skill at making a lexical aﬁalysis of the main verb of a
sentence, as measured by the Sentence Completion test, shows a small
but statistically significant relationship tc reading comprehension, as
measured by the Cloze test, and no relationship when comprehension is
measured by the M.A.T. Reading test.

2, For males skill at making a lexical analysis of the main verb
of séntences, as ﬁeasured by the Sentence Completion test, is moderately
felated.to reading comprehension, as‘méasured‘by the Cloze test or the
M.A.T. Reading.

3. For females skill at making a iexical anaiysis of the verb,
as measured by the Sentence Coﬁpletion Test, shows no relationship to
reading comprehension, as measured by the Cloze test or the M.A.T.
Reading.

4, Skil} at making a lexical analysis of the main verb of a

sentence, as measured by the subset of paired items on the D.S.R.T.,

is not related to reading comprehension, as measured .by the Cloze test.

Hypothesis 2: Discussion

The resuits of the analysis of hypothesis 2 can only be described
as mixed. The reéults of the first test of hypothesis 2, the Sentence
Completion test, support the hypothesis but in a weak way. The second
test of the hypothesis, the analysis of simple and complex verbs, shows

Q
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essentially negative results,

The second test of hypothesis 2 deserves further discussion,
Its negative results can be explained in two ways. First, the hypothesis
could be wrong. If this is the case, then there is obvicusly no reason
to expect positive results. A second explanation could be that the
hypothesis is correct but the. instruments used to measure tﬁe predicted
effects are not sensitive enough to show the effects. The second pos-
sibility secems plausible for several reasons. First the demonstration
of the lexical analysis strotegy as reported by Fodor et al. (1968)
was a weak one. In other words the lexical analysis strategy is
difficult to demonstrate and requires sensitive instruments and carefully
controlled experimentation. Fodor used a reaction time criterion while
the present study used an error criterioa. In the study reported here
the lexical analysis strategy was demonstrated for the total group only
for the tell-ask verbs but not for the transitive-complement verts.
Thus the failure to replicate the Fodor et al. results, f.e. that complex
verbs are more difficult to comprehend than simple verbs, leads one to
belfeve that the measuring instrument used, which was different from
Fodor's, was not sersitive enough to pick up the cifferences in processing.
In short, it is possible that the lack of positive results for hypothesis
2 could be expla;ned by the lack of sensitivity of the instruments measuring

Ss' use of the lexical analysis strategy.

112



101.
CHAPTER VI

Implications

The recovery of deep structure has heen identified in this
paper as 5n important aspect of the reading comprehension process. The
unambiguous nature of this concept renders it an excellent point of
departure for further research in reading comprchension. This should

in turn lead to new instructional methods.

Research Implications

Research into Ss' ability to recover deep structure should
take the following direction.
| 1. The present study should be replicated to determime 1f the
results can be generalized beyond the sample studied.
2. Vhen this study 1s replicated, other measures of Ss' ability
to recover deep structure should be developed to make certain
that the results reported here are not due to pecularities
of the D.S.R.T. rather than to skill in rccovering deep
structure.
3. The developrental aspects of Ss' ability to recover deep structure
should be investigated to determine how this skill is acquired.
»4. Research should pe undertakep to investigate the strategies

that Ss uce in recovering the deep structure. This research

ERIC
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could follow thrce lines. First, other strategies, like
the lexical analysis strategy, need to be developed. These
stratepies will probably come from the work in psycholinguistics.
Second, research should be undertaken to distinguish which of
these strategies are specific to reading and which are part
of language comprehension in general. Finally, research
should be undertaken to investigate the pertinence of thesc
strategies to differences in reading comprehension skills.
This research should take the form of studies aimed at
determining whether or not differences iu Ss' skill {n utiliziug
various strategies differentiate good and poor readers.

5. Instructional research should be undertaken to determine if
the strategies that Ss use in recovering the deep structure
of sentences are anenable to instruction. And if improvement

in these strategies will improve reading comprchension.

Instructional Ioplications

Increased knowledge of the strategies Ss use in recovering deep
~structure should lead to the development_of diagnostic tests to identify
children who are having difficulty in recovering deep stfucture and to

pinpoint the deficient aspect of the deep stru:ture recovery précess.
Instructional procedures and materials could then be developed to remedy

the particular problems identificd by the diapnostic tests, It is
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inpossible to naﬁe these instructional procedures now since they will
be determined by the types of strategies -- at present unknown -- that
Ss use when recovering deep structure.

In this author's opinion 1t would be ill advised at present
to develop instructional procedures and materials before more is known
about these strategies. To do so would simply be to repeat the mistakes
made in the past when research was applied to instruction (see Chapter I),
It would be incorrect to assume that Ss' skill in the recovery of deep
structure could be improved simply by providing then practice in this
skill through materials like the‘D.S.R.T. Such an approach would be =z
typical example of the nonthcoretical thinking which currently sllows
testing procedures to be used as prototypes for tcaching procedures.

This approach 1s wrong for two reasons. First there is no
particular evidence that the measurement of a skill is a good model
for instruction. Second this approach provides no way of helping students
who can not do the task.

It seems to this author the development of instructional procedures
must wait until more is known about the actual strategies, not just the

general skill, used in recovering deep structure. In this way instruction

could be much more specific and directed at particular student deficiencies.

Thus increased knowlcdge of the strategies that Ss use in recovering deep
structure could provide the key to instruction in this important skill.

In summsry, the findings of this study could lcad in two directions.
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First they conld lead to more research into children's skill at recovering
deep structure. Second it could lecd to the development of tests to
identify students with deficiencies in this skill and to instructional

procedures and wmaterials to remedy these deficiencies,
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APPENDIX A

Decp Structure Recovery Test (D.S.R.T.)

Name

Directions: Circle the sentence that has a different neaning,

Sample 1. a.

Sample 2, a,

The
The

The

The
The

The

boy hit the girl.
girl was hit by the boy.

boy was hit by the girl,

fat girl looked at the short boy.
short boy looked at the fat girl.

fat girl was looked at by the short boy.

@ Copyright 1969 Herbert D. Simons
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Name

1. a. The boy gave a book to the girl.
b. The book was given the girl by the boy.

¢. The book was given to the boy by the girl.

2. a, What the boy would like is for the girl to leavé.
b. For the boy to leave is what the girl would like.

¢. What the girl would like is for the boy to leave.

3. a. He painted the red house.
b. He painted the house red.

¢. He painted the house that was red.

4, a. The girl asked the boy when to leave.
b. The girl askcd the boy when she shculd leave.

c. The girl asked the boy when he should leave.

5. a. The girl who the boy hit fell down.
b. The boy the girl hit fell down.

¢. The boy who the girl hit fell down.
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Name

6. a., The boy saw the paper that was folded.
b, The boy saw the folded paper.

c. The boy saw the paper folded.

7. a, The fat girl loved the thin boy.
b, The girl vho is thin Joved the boy who is fat.

c. The boy who is thin was loved by the girl vho is fat,

8. a, The boy saw his broken toy.
b. The boy saw his toy that was broken.

c¢. The boy saw his toy broken.

9. a. That the girl was right was believed by the boy.
b, What the girl believed was that the boy was right,

¢. The gir) believed the boy to be right.

10. a, The boy told the girl vhat to do,
b, The boy told the girl what he should do,

¢. The boy told the girl what she ghould do.
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Name

The tall boy kicked the short girl.
The boy who fs tall kicked the pirl who is short.

The tall boy was kicked by the girl vho is short.

That the girl would go into the house was expected by the boy.
What the girl expected was that the boy would go into the house.

The girl cxpected the boy to go into the house.

The boy begpged the girl to tell the truth,
What the boy begged the girl to do was tell the truth.

To tell the truth was what the girl begped the boy to do.

The fat girl bit the thin boy.
The girl who is thin bit the boy who is fat.

The boy who is thin was bitten by the girl who is fat.
The girl taught the boy to use a pencil.

What the boy taught tpe girl vas to use a pencil.

To use a pencil was what the girl taught the boy.
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19,

20,

b.

Ce.

T N M e g A N L 4 s mears = e i e e .

Name

R aial

109,

The wagon is easy for us to push.
We push the wagon easily.

The wagon pushes us easily.

The girl ordered the boy to sit down.

What the girl ordered tI* boy to do was sit down.

7o sit dovi was what the boy ordered the girl to do.

The girl who the boy knew went hore.
The boy the girl knew went home.

The boy who thie girl knew went home.

The girl secs easily.
The girl is easy to see.

It i{s easy to see the girl.
The man found his car stolen.

The man found that his car was stolen.

The man found his stolen car.
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b.
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Name

The boy told the girl wihen to Jeave.
The boy told the girl when he should leave.

The boy told the girl when she should leave,

The boy sees that the girl is tall.
That the girl is tall is seen by the boy.

What the girl sees is that the boy is tall.

The tall boy was liked by the girl who was short.

The tall boy 1liked the short girl.

The boy who is tall liked the girl who is short.

What the girl wants is for the boy to £ind the ball.
The boy wants the girl to find the ball.

For the boy to find the ball is what the girl wants,
The buy asked the girl what she ghould do.

The boy asked the girl what to do.

The boy ashed the girl what he should do,
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APPENDIX B

Item Statistics: D.S.R.T. (N=103)

Item Validity
Item Item Difficulty (Item vs. Total
Number (Proportion correct)| score ~Biserial r)
1 845 .510
2, 709 ' <654
3 .282 «256
4 «563 .387
5 +495 .358
6 485 048
7 .854 .409
8 544 .683
9 +738 711
10 .786 .549
11 874 . 767
12 .709 «573
13 .922 .571
14 .845 .568
15 .903 . 743
16 .903 .703
17 .961 .601
18 631 ' .436
19 .825 486
20 . 767 646
21 .825 .700
22 +825 .842
23 .573 575
24 . 874 491
25 «515 632
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APPENDIX C

Cloze Tests of Comprehension

Clozc Test #1.

A nobleman and a _

lunch they ordered .

man took a spoonful, _

burned his
asked
had burned his

a brother who committed -

and tears came to

he was weeping,

——

met in a tavern. their
When it was brought, noble-~
the soup was so that he

__eyes, The merchant

The vas ashamed to admit
_answered, "Sir, I once

great crime, for which

was hanged. I was __ of his death, and ___ nade me
weep." The believed this story and to eat his
soup. too burned his mouth, _ ___ that he had tears
- __his eyes. The nobleman __ it and asked the

"$ir, why do you M

nobleman had deceived

——

weeping because you were

The merchant, who now the
, answered "My lord, I

hanged together with your .
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Cloze Test #2.

Most ants ____ hard workers and often __~  from six
o'clock in ___ worning until ten o'clock night.
The work is _ amSng the worker auts that each one
has _ certain amount to do, do not know how

declde what each one __ to do, for they

—— e

not tall. Some people ~ auts follow each other

thelr sense of siell. often live to be year
old, cnd some been known to live __ Or seven years,
One ___ they get their food from plant lice, which

—

might call their cows. . ants milk these "cows"

tapping the lice gently a drop of honey

out. Then they eat honey. Ants take very _ care
of these plant and often they build covering

over then so they will be protected the rain.

ERIC
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Cloze Tesi {3,

We _all ready for the

securely.
we stopped to lunch
By sundown we _
for the .

branches to

up : our blankets near the

We were awakened by __
as howls of Jaguvar,
on the fire _
sang.

away except an inquisitive

We feil asleep toward

our stay

.El{l‘c

Aruitoxt provided by Eic:

We folluwed the

anxiously looking for a _
e gathered a huge

ready for our fire.

was burning low. We

means of much light

and we were not

the canyon.

___with our packs strapped
___ nearly all day, except
_ __thesided«fa  cliff,
___ to csmp

_ of eucalyptus

supper we rolled

and we were soon _ e
queer sounds which my recognized
We hastily hLeaped __ branches

__ our ukcleles and
noise we kept all

and several rabbits and .

again during
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APPENDIX D

Regression Analyses for each School

School #1

Regi _ssion Analysis: D.S.R.T,, Word Knowledge
Word Discrimination, I,Q. with Cloze Test (N=39)

Variable (1) (2) (1) x (2) Z Mult %
0-oxder Beta 4 Unique + Unique K |Variance
r Weight | proportion | Variance Explained
conmon
{. variance - ~ o
D.S.R.T. 754 0.6237 47.0 26.5 791 © 62,6
Word Knowledge +584 0.3308 19.3 03.3 ¢
Word i.scrimination| .463 |-0,0786 |  -3.62 00,0
1.Q. .519  ]-0,0019 -0.12 00.2
% Total % Unex-
Unique plained
Variance 30.0 Vacisnce 37.4
.—-1
% Comaon
Variance 32.6

fyord Discrimination and 1.Q. act as suppressor variables thus decreasing
the multiple R and consequently the amount of variance explained,
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School #2

Regression Analysis: D.S.R.T., Word Knowledge
Word Discriminatioa, I.Q. with Cloze Test  (N=48)

Variable (03] (2) (1) x (2) % Mult| %
0-order Beta % Unlque + Unique R IVariance
r Weight proportion | Variance Explaired
common
) o . variance .
D.S.R.T. .698 H9C7 34.3 16.3 . 797 63.5
Word Knowledge .658 1473 1 09.7 00,6
Word Discrimination 614 3106 19.1 04,4
I.Q. 473 . 00868 00,4 00,0
4Total % Unex-
Unique plained
Variance 30,0 (Variarce 37.4
XCommon
Variance 32,6
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