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CHAPTER I

INTRODUCTION

Background of the Problem

Program administrators in adult education are, of
necessity, pragmatic. Administrative decisions are typ-
ically made in a context of restricted, and often tenuous,
budgets, and of time constraints dictated by a limited
staff and by adult students with limited amounts of time
available for educational endeavors. It is not surpriging,
then, that in many cases, practical adequacy must take
precedence over impractical perfection, and the "best"
administrative decision is superseded by a more expedient
alternative.

In selecting assessment materials, adult education
administrators look for tests that will provide the max-

" imum amount of information ‘'on large numbers of participants
for the minimum investment of hours and dollars. McGraw

Hill's Test of Adult Basic Education (TABE), a standardized,

silent test of reading, mathematics, and language pro-
ficiency, is a very economical test. Examiners require no

special training, the entire battery can be administered

in approximately three hou;a, hand-scoring is rapid and
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easy, and the testing materials themselves are comparatively
inexpensive. Partly for these reasons, and partly due to
an absence of serious competition ip the field, the TABE
has virtually cornered the market in basic skills testing
in adult education in New Jersey. Unfortunately, however,
many program administrators havc coume to regard this single
test as the answer to all of their assessment needs.

~ Each year, thousands‘of adults participating in basic,
secondary, and vocational education programs are required
to take the TABE. For many federally-funded vocational
training programs, rigid entrance criteria are set in the
form of grade equivalent scores in reading and mathematics,
as measured by the TABE. Alternate forms of the TABE are
used in adult basic education as pre- and post- tests to
measure academic growth resulting from instruction. 1In
adélt secondary education, TABE scores are widely used to
indicate an individual's readiness tc take the General
Educational Development (GED) Test, or to certify that an
individual has attained a prerequisite level of basic skills
proficiency for the award of a high school diploma.

Obviously, it is impossible for any one test to ade-

quately accomplish all of the functions for which the TABE
is employed. It could, perhaps, be argued that the use of
the TABE as a screening instrument for vocational training

programs is justified, since the comparison of individual

performance on a series of common tasks is the proper
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function of a norm-referenced test; such an argument, how-
ever, implies tacit acceptance of the validity of the
largely school-like test content in assessing aptitude for
vocational training, as well as the acceptance of a norming
procedure based entirely on a sample of elementary and
secondary school students -- the TABE never was normed on
an adult population. 'The TABE's other uses, however, as

a measure of individual growth and as an instrument used
to certify exit competencies, are, at best, highly suapect.

This study, however, was solely concerned with still
another ancillary use to which the TABE is put in adult
education, namely as a diagnostic instrument. Although
the tast authors carefully avoid the term “diagnosis" in
all of their published materials, the scoring instructions
for the TABE provide for an :Analysil of Learning Dif-
ficulties.” Thki+ analysis, which simply consists of
classifying observed errors according to subskill breakdown
within each of the subtests, allegedly makes it “possible
to plan instruction that will focus on the student's
particular needs" (Examiner's Manua!, 1976, p. 37).

Despite the existence of tests specifically designed
for the diagnosis of learning needs, the fact remains that
the TABE Analysis of Learning Difficulties is widely used
in the field, and often serves as the only attempt at
formal diagnosis for the purpose of pPlanning individualized

instruction.
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The practical efficacy of the Analysis of Learning
Difficulty hinges on the validity of the item classification
scheme presented by the teat publisher in the axaminer's
manual. Each of the 45 items in the reading comprehension
subtest is assigned to one of four_"content categories”
(Examiner's Manual, p. 32), namely Using Reference 3kills,
Recalling Facts, Uﬁderstanding Main Ideas, and@ Making
Inference.

Howhere, in either the Examiner's Maﬂual or in the e
Technical Report (1978) for the TABE, are these content
categories, or more appropriately, subskill categories,
defined. No evidence is offered concerning the reliability
or validity of these measures. Since test consumers are
provided with no statistical or substantive rationale for
the subskill categories, users of the TABE Analysis of
Learning Difficulties are simply submitting.to the pub-
lisher's assertion that such categqfies exi;t as viable
and integral constructs. &

Statement of the Problem

' It wis the purpose of this study to examine the va-
lidity of two item classification schemes for thé Reading
Comprehension subtest of the TABE, Level D, Form 4. The
firat of the_itemfélasgification sehémes is presented by
_-the publisher in the Examiner's Manual. The second was

developed through a subjective analysis of test items during

the early stages of this study. It was hoped that an
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examination of the validity of the two item classification
schemes would accomplish two major goals, namely:

- To operationally define reading comprehension,

as measured by the TABE.

- To determine the extent to which each of the
item classification schemes is of practical
vélue in the diagnosis of individual learning

, . needs.

The major research questions addressed by this study

are:

1. Is the reading comprehension subtest uni-

diﬁensional or multidimensional?

2. To what extent are the subskill categories)
presented in each of the item classification
schemes internally consistent?

3. To what extent are the subskill categories
presented iﬁ each of the item classification
schemes hierQrchical?

4. To.what eilent do the subskill categories

presented in each of the item classification

schemes show evidence of divergent validity?

5. Do the item classification schemes differ
in terms of internal consistency and dis-
criminant valiéity?

Overview of the Study

In order to accomplish the goals of the study, and in
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order to answer the research questions stated above, four
major steps were undertaken. The first step employed a
subjective analysis; the three remaining steps represent
a number of empirical analyses based upon test results
from a sample of 242 adult examinees.

The first step consisted of the development of an °
alternative item classification scheme, derived inductively
from a subjective examination of the test items and with-
out reference to the original item classification scheme
presented by the publishers. The impetus for the devel-
opment of an alternative scheme grew out of this writer's
dissatisfaction with the extremely general natdre of some
of the publisher's subskill Ccategories, most notably the
category entitled "Making Inferences."” This broad category
includes 22 of the 45 test items and appears to measure
abilities ranging from si;ple paraphrasing to what one
reviewer has termed "exercises in logical reasoning which
are quasi-mathematical" (Donlon, in Buros, 1978, p. 117).

The development of the alternate item classification
scheme represents a markedly different approach than that
presumably used by the test authors in developing the
original scheme. The latter employed a prescriptive,
deductive approach, in that, presumably, they determined
the subskill categories to be assessed, and attempted to

write items to fit those categories. The alternative item

classification scheme utilized a descriptive, inductive
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approach; the existing test items were scrutinized, and,
based on a subjective appraisal of common skill éemands of
the items, dcscriptive subskill categories were derived
and refined.

The second step of the study conéisted of a factor
analysis of the inter-item correlation matrix calculated
from the test results. The basic intent of the factor
analysis was to determine the extent to which the TABE
reading comprehension subtest is, in fact, multidimensional,
as opposed to unidimensional. According to Henrysson
(1971), "I1f only one large general factor is found, except
for some other very small loadings, the test is measuring
only one main dimension" (p. 154). Had the results in-
dicated that the subtest was unidimensional, the use of
either item classification scheme would have been, at best,
problematical, since the subtest would have appeared té
be measuring a single construct.

A secondary purpose for ccnducting & factor analysis
was to determifte whether the results would lend support to
one of the two item classification schemes. Finally, there
was the possibility that, if a very strong factor structure
emerged in the analysis, a third item classification scheme
would be indicated, different from both the original and
the proposed alternative.

In the third step of the study, the nature of each

subskill category, as defined by both the original item
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classification scheme and the proposed alter;ative, was
examined. The internal consistency of each subskill cate-
gory was determined, and an intercorrelation matrix was
computed for each of the item classification schemes. The
mean p value for items in each category was calculated,

in order to determine the extent to‘which the subskills
represent levels of ascending difficulty.

The fourth, and final, step . of the study attempted to
determine the discriminant validity of the subskill cate~
gories, as defined by both the original item classification
scheme and the proposed alternative. Using a method
adapted from Hunt (1957), it was determined which of the
items within each subskill category correlated significantly
more highly with the corrected total score of its own sub-
skill category than with the total score of each of the
other subskill categories. Stated more concretely, if an
item purports to measure skill A, it should correlate more
highly with the total score of other items measuring skill
A than with the toéal scores of items ..easuring skills B,
C, o£ D.

Importance of the Study

There is little uniformity in the labels which are
assigned to reading tests, subteste, and subskill cate-
gories within subtests. Lennon (1962) reports that an in-

spection of existing test catalogs would lead one to be-

lieve that tests can measure as many as 80 distinct reading
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skills and abilities. Such alarming overspecificity
strongly suggests that skill labels are more likely to
reflect the skills which publishers would like to see their
tests measure than the separate, identifiable skills which
the tests actually measure.

Kerfoot (1968) asserts that the assessment of reading
comprehension ability is encumbered by a "problem of
inconsistency in both theoretical base and descriptive
terminology" (p. 42). As a solution to this problem, he
calls for the development of operational definitions of
reading comprehension based on specific reading tasks.

Carefully developed item classification schemes have
the potential to clarify, in effect, to define operationally,
the type of reading comprehension measured by a given test.
The labels used in any item classification scheme, of
course, will still be subjective and somewhat arbitrary,
but if it can be empirically demonstrated that test items
cluster according to a known pattern, the item clusters
themselves can serve as the best definitions of component
subskills, names and labels not withstanding.

This study represents an attempt to determine the
validity of two such item classification schemes, and thus,
in an indirect way, to operationally define reading compre-
hension as it is measured by the TABE. If such definition

is always desirable, it is more so in the case of the TABE;

if a single test is going to continue to be used to deci&e
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the future of thousands of adults, the least that can be
done is to determine what the test is truly measuring.

Limitations of the Study

The molecular nature of this study precludes an in-
vestigation into certain broader issues which are funda-
mental to the testing of reading comprehension in adult
education. In essence, this study is restricted to the
validity of two item classification schemes as applied to
one subtest of one form of one level of one test. If the
research method employed here has some general appli-
cability, the findings are clearly not generalizable be-

yond the performance of similar populations on the

Reading Comprehension subtest of the TABE, Level D, Form
4.

The fact that the research focuses on the diagnostic
Ccomponent of a norm-referenced survey test should not be
read as an endorsement of the use of norm-referenced tests
for diagnosis. For sound diagnostic testing, test con-
séruction must focus on the adequate coverage of defined
content. For a norm-referenced survey test, the goal of
test construction is basically that of sorting a group of
individuals based on their performance on a series of
common tasks. Fisher (19738) maintains that "the manner
in which norm-referenced tests are constructed virtually

precludes content validity" (p. 1). The fact remains,

however, that the TABE is being widely used for diagnostic
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purposes, and it seemed worthwhile to examine it in hopes
of defining, and perhaps improving it, rather than simply
to denounce it.

Furthermore, this study was undertaken with the known
restriction that the subtest content ' ould not be altered,
and that any suggested refinements would ge restricted to
the proposal of an alternative item classification scheme
to facilitate the interpretation of test results. Nowhere
are revisions suggested, particularly in terms of the
deletion, refinement, or addition of test items.

Factor analysis, as it is used in this study, does not
represent an attempt to construct a generalizable theory of
reading. Rather, it was used quite simply to determine
whether the subtest is unidimensional or multidimensional,
and if the latter, whether the discovered factor structure
‘was parsimonious enough to indicate meaningful subskill
components.

In summation, this study is siﬁply an attempt to
determine the validity of two interpretive frameworks, or
item classification schemes, for the results of a test

that, for good or bad, is widely used for diagnosis in

adult basic skills testing. Ultimately, the quality of
the information one gets from a test is a function of the

quality and type of test one administers. A comprzhensive

diagnostic instrument would yield better quality information,

but since the use of the TABE continues, an attempt to
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improve its diagnostic efficacy seems desirable.

Definition of Terms

Convergent valitity: the property of empirical measurement

possessed by an item Or test when it correlates at a high
level with other items or tests purporting to measure the
same trait, construct or skill (Farr, 1968).

Discriminant validity: the property of empirical measurement

possessed by an item or test when it correlates at a lower
level with items or testQ purporting to measure different
traits, constructs, or skills than with items or tests
purporting to ﬁéasure the same trait, construct, or skill
(Farr, 1967). Also called divergent or differential
validity.

Item classification scheme: a system for the grouping of

test items according 'to the common skills they purport to
measure,

Subskill: normally, a component of a very general trait,
constrﬁct or gkill, such as intelligence or reading abil-
ity. 1In this paper, the term is used in reference to
alleged components of reading comprehension, which, in less

molecular studies, is itself regarded as a subskill of

reading.




CHAPTER 1II

REVIEW OF THE LITERATURE 4

This chapter congiets of two major sections. The
first section focuses on some of the issues involved in
the definition, isolation, and measurement of subskills
in reading comprehension. .The second reviews ;ertain
statistical and psychometric attempts to isolate and
measure those subskills, namely those studies émploying
factor analysis and those employing two types of cor-
relational analyses in an attempt to establish the dis-
criminant validity of subskill measures.

Section One: Issues in the Measurement of
Reading Comprehension Subskills

Reading tests traditionally, and almost univbrsally,

have been directed at the measurement of three broad
aspects of reading: vocabulary, comprehension, and speed
(Traxler, 1958). These three logically derived com-
ponents of the reading process, while broad enough to
foster general, if tenuous, agreement among test con-
structors working in a field remarkable for a lack of
agreement, are simply too broad to produce the kind of

explicit information on individual examinees which :i=

immediately applicable to instructional settings.
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The demand for more specific information orn reading
ability has led test constructors to devise subtests and
part scores within subtests which purport to measure a
myriad of alleged reading skills, Trgxler (1951) reviewed
28 published reading tests which purported to measure 49
distinct aspects uf reading; Lennon (1962) surveyed
existing test catalogs and found that this "lést may be
extended, if not ad ipfinitum, at least ad some seventy or
eighty alleged reading skills and abilities" (p. 327).
Unfortunately, this variety is more a function of idio-
syncratic labelling on the part of test constructors than
it is a credit to the precision of measurement in the
reading field, and scholars have warned against the un-
critical acceptance of the subskill categories proposed
by test constructors (Farr, 1968, 1969; Lennon, 1962),
since "In every instance, this division is arbitrary,
since there is almost no rgsearch evidence supporting it"
(Farr, 1969, p. 33).

The simple assertions of test constructors and pub-
lishers can hardly‘be regarded as evidence that subskills
exist as valid, measurable constructs. Lennon (1962)
sums up the ma2jor issues in the testing of subskills as

follows:

It is one thing -- and a necessary thing --
to make a careful analysis of reading ability,
to spell out its various supposed components
in detail, and to prepare extensive lists or
charts of the specific skills or abilities to




15

serve as statements of desired goals or out-

comes of the reading program. It is quite

another thing to demonstrate that these mani-

fold skills or abilities do, in fact, exist as

differentiable characteristics of students; and

still a third thing to build tests which are

in truth measures of one or another of these

skills, and not of some more general, per-

vasive reading ability. (pp. 327-328)

The definition, validation, and measurement of reading
comprehansion subskills has generated a good deal of
'scholarly debate. On the one hand, many writers have con-
ducted subjective “armchair analyses" of reading compre-
hension, carefully delineating subskills with little or
no reference to experimental or statistical evidence, and
with little or no attempt at validation (Auerbach, 1971;
Davis, 1972). This broad category of writers is quite
varied, and ranges from serious scholars employing careful,
if subjective, logic to expedient test constructors and
publishers who,. with little regard for theory (Kingston,
1960), base their subskills on a priori goals of assessment
and on appeals to content validity. On the other hand,
certain researchers have attempted to discover and isolate
distinct subskills through a variety of statistical and
psychometric techniques. (See reviews in: Davis, 1972;
Farr, 1969; Lennon, 1962.) Research of this type, which
flourished from the early 1940's to the early 1970's,
endeavored to infer, through factor analysis, or to

validate, through various correlational procedures, the

subskills of reading comprehension as manifested in test




data.

It is not surprising that virtually all empirical
attempts to identify subskills of reading comprehension
have focused on the product, in terms of test results,
rather than on the process of reading comprehension.
Traxler (1957) points out:

Since, except for a superficial estimate of

speed, no aspect of silent reading can be

measured without interrupting the process,

we customarily resort to a kind of addendum

to the reading process itself. We ask a

series of questions when the reading is

finished and hope that the answers to those

will indicate the quality of the compre-

hension which took place while the reading

was being done. (p. 2)

Such a condition undoubted1§ limits the utility of these
analyses for the building of a generalizable theory of

reading; as Farr (1968) points out, caution must be

exercised in distinguishing between "the makeup of reading

ability ve;sus the validity of sub-skills of reading
ability as measured by most standardized tests" (p. 189).
Raygor (1966), in criticizing the research of Holmes and
Singer (1964), points to a limitation common to all
empirical studies based on test data: the validity and
reliability of the findings are dependent upon the validity
and reliability of the tests used to gather data (Parr,
1969).

Validity is a perennial problem in standardized tests
of reading comprehension. Test publishers ;ypically ad-

vance claims of content validity, an amorphous concept,
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based on appearances rather than evidence, and one which
Messick (1980) has termed "not validity at all" (p. 1015).
When empirical evidence is supplied, it almost always takes
the form of correlation coefficients, showing that a test
or subtest has a substantial positive relationship with
other tests purporting to measure the same skill or ability.
Such validity coefficients are comparatively easy to
obtain, considering that most measures of academic abil-
ities tend to correlate substantially. In the case of
tests of reading ability measured by multiple choice
questions, the much harder task is to establish that a
subtest or subscore correlates at a lower level with sub-
tests or subscores measuring allegedly different con- )
structs (Farr, 1968).

Messick (1980) argues:

Construct validation entails both confirmatory

and disconfirmatory strategies, one to provide

convergent evidence that the measure in ques-

tion is coherently related to other measures

of the same construct as well as to other

variables that it should relate to on theo-

retical grounds, and the other to provide

discriminant evidence that the measure is

not related ur. "v to exemplars of other

distinct const .: ,, (p. 1016)
Discriminant validity, while always desirable in terms of
defining the construct being measured, is essential if a
subtest or part score is to have any practical diagnostic
value (Parr, 1968). ‘

The extent to which one might reasonably expect sub-

skills of reading comprehension to exhibit discriminant
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validity, however; is largely determined by the patte;n‘of
‘re'uuo:‘;-hips existing among the subskills. Chapman (1969)
hae. proposed three hypothetical matrices of intercorrelations
énong unspecified reading comprehension subskills which are
illustrated in Table 1. Few scholars would subscribe to
the first mustrix, which postulates that comprehension sub-
skills are learned and used independentiy; if this were

the case, however, evidence of discriminant validity would
be 2asily obtained providing. that measurement was precise
enough to capture the different subskills. The second
m;trix, which postulates that reading comprehension is
unidimensional, would suggest that.the subskills are )
totally without discriminant validity. The third matrix
postulates that subskills are separate but correlated, and
that tpe'nore basic skills are included, at least in part,
" in the higher order skills. Such hiqr;rchichl patterning,
though supported by common logic and empirical ‘evidence
(Davis, 1972), necessarily confounds any demonstration

of discriminant validity.

Section Two: Psychometric and Statistical

Evidence of Reading Comprehension
' 8§§sk£113

in 1941, Traxler (qqptad in ngnon,’1962) expressed
the hope_that the controversies surrounding the isolation
and measurenxent of reading conprehension-subskillé{might
find a "mathematical resolution . . . by means of a

thorough-going factor'analysis of the abilities which
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TABLE 1

CHAPMAN'S HYPOTHETICAL MATRICES
OF INTERCORRELATIONS*

Uncorrelated, or Isolated, Skills Theory

-~

Test A B c D
A 1 0 0 0
B 0 1 0 0
c 0 0 1 0
D 0 0 0 1

Global-Skill Theory

Test A B ' C D
A 1.00 .90 .90 .90
B .90 1.00 .90 ® ‘ ° 090
C .90 .90 1.00 .90
“ D .90 .90 - .90 1.00 "

-'- ‘
-H§erarchica1 Skills Theory

Test A B c D E
A 1.00 ) .58 62 .44
B .71 1.00 . .81 .71 .63
. . C .58 .81 1.00 .87 .78
D .62 .71 .87 1.00 .89
E Y .63 - .78 .89 1.00

-

*Reproduced from Davis, 1972, p. 671.
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enter into silent reading" (pp. 327-328). The much-
reviewed factor analytic studies of reading which were
conducted in the ensuing two decades (see detailed reviews
in: Davis, 1972; Farr, 1969; and Lennon, 1962), however,
wer; characterized by inconsistent or inconclusive findings.
Aceording to Farr (1969),

The studies showed only limited agreement

as to the number of factors: some named
only one factor (Conant, 1942, for instance)
while others (such as Davis, 1941) found

six. That there should be such disparity

is not surprising: factor analysis studies
are dependent on both the data collected

and the manner in which it is collected.

The same tests were not used in each study
and those which were used measured a wide
array of elements ranging from personality
factors, social studies and science achieve-
ment, and intelligence to reading, as
defined by as many publishers and researchers
as tests that were used. Given this
situation, it is hardly surprising that

the factors thought to comprise reading

lack consistency from study to study. (p. 3)

Lennon (1962), in reviewing these same studies, concluded
from various findings:
that we may recognize and hope to measure
‘reliably the following components of reading
ability: (1) a general verbal factor, (2)
comprehension of explicitly stated material,
(3) comprehension of implicit or latent
mdaning, and (4) an element which might be
termed 'appreciation'. (p. 334)
Lennon's conclusions, however, are somewhat puzzling in
light of the disparate nature of the findings of these

studies, and have been termed by Farr (1969) as "perhaps

an over-simplification" (p. 3).
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All of the factor analytic studies mentioned above
differ, both in method and goal, from a more recent study
by Powers and Gallas (1980). The earlier studies attempted
to build generalizable theories of reading by factor
analyzing the intercorrelation matrix of aggregate scores
on selected tests. Powers and Gallas employed more
molecular data to ask a considerably more modest research
question: What is the factor structure of the Compre-

hensive Tests of Basic Skills Reading Comprehension Test,

Level 2, Form S, when administered to sixth and seventh
‘grade Title I students? Despite seemingly adequate sample
sizes (220 sixth graders} 361 seventh graders; 45 test
items), the findings indicate remarkedly different factor
structures for the two groups. Tha authors offer no
suggestion as to why two such similar populations should
produce factor structures with virtually no overlap, nor

do they attempt to label the many factors (19 for the

¢ .
sixth graders; 17 for the seventh graders) with eigenvalues

greater than one. They do conclude, however, that the
test is multidimensional, and that, due to the lack of

coherence among test items, care should be exercised in

interpreting test results for Title I students.

Generally speaking, factor aqflygis has not suc-
ceeded in clarifying the confusion in the field regarding
the nature of reading comprehension subskills. For the

most part, findings have required so much in the way of.
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subjective interpretation that they are often open to
debate. Several studies have been reinterpreted by sub-
sequent researchers, and radically different conclusions
drawn; see, for example, Thurstone's (1946) and Thorndike's
(1973 - 1974) reanalyses of the Davis (1941) data. When
factor analysis has been used to generate theories of
reading -- and this seems to have been its primary ap-
plication in the field -- the results are ambivalent and
the factors few. It is not at all unusual to in;er a
single factor called "general comprehension" or "general
reading ability" (Artley, 1944; Conant, 1942; Harris,
1947; Stoker & Kropp, 1960; Thurstone, 1946; Traxler, 1941).
When factor analysis was used by Powers and Gallas (1980)
to decompose a single test, the results were so frac-
tionated as to defy meaningful interpretation, particularly
with relation to comprehension subskills.

Hunt (1957) examined the discriminant validity of the
six subskill categories suggested by Davis's (1941) original
findings. Twenty-one judges classified each of 204 multiple-
choice items in terms of the following categories: word
knowledge, reasoning ability, literal meanings, inference, _
organization, and literary devices and techniques. Each

of the subskill categories contained 34 items, and each

item "received sufficient agreement from the consultants"

(p. 163) in order to.be included in one of the categories.

Hunt's sample consisted of 370 college students enrolled in
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a reading improvement course. Hunt approximated the cor-
relation coefficients between each of the 204 items and
total scores for each of the six categories. These esti-
mated coefficients were then corrected for self-correlation
and for attenuation resulting from the unreliability of
the total scores. finally, the. mean of these twice -
corrected coefficients was obtained between each of the
34 items and the category in which it was included, and
between each of the 34 items and the five categories in
which it was not included.-

"When these means were compared, it was discovered that
only vocabulary items correlated significantly more highly
with the subskill category of which they were a part than
with the remaining categories. Hunt concludes:

For practical purposes, then, each group of

items based on the reading passages dis-

criminates equally for all of the five

criterion skill measures. The different

item groups are apparently not measuring

differences in performance on the part

of the examinees. (p. 169)
Davis (1972) points out that, whereas Hunt's findings may
be regarded as evidence that the items in each category
measured much the same general ability, it is important to
note that "tiny components of variance unique to certain
types of items might be lost in approximation procedures

used in item analysis and in the corrections for self-

correlation and for attenuation" (pP. 664-665).

In a study attempting to investigate both the convergent
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'and the discriminant validity of subtests of several upper
level reading tests, Farr (1968) employed a procedure
suggested by Campbell and Fiske (1959). This procedure,
commonly called the multitrait-multimethod model, consists
of calculating a common correlation matrix for a number of
tests, each having several subtests in common with the oter
tests. For example, if Tests A, B, and C each contain
subtests purporting to measure subskills d, e, and f, a
9 x 9 matrix would be constructed. The diagonals of the
matrix would contain standard validity coefficients; skill
d, as measured by each of the three tests, should evidence
substantial positive correlations. The off-diagonal
triangles contain correlation coefficients between sup-
posedly different skills; if these are ;ubstantially lower
than the values in the diagonals, this can be taken as
evidence of discriminant validity. Moreover, if the
relative magnitude of the coefficients in each of the
triangles give evidence of a common pattern, conclusions
may be drawn regarding the relationships of the various
subskills.

Farr (1968) constructed multitrait - multimethod
correlation matrices for three secondary reading tests

(administered to 67 ninth graders) and for three college

e

level reading tests (administered to 91 undergraduate

education majors). The subtests in guestion were vocabulary,

comprehension,’ and speed. Farr's findings were somewhat
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inconclusive:

This lack of discriminant validity is most
apparent ir the study with the ninth grade
students. With the college population,

some of the subtests did seem to give
evidence of discriminant validity. (p. 190)

Farr argues, however, more for the value of the procedure
than for the importance of his findings:

Oné of the most important findings of the
preceding studies is the recognition of
the value of the Campbell-Fiske model for
investigating the construct validity of
the sub-tests of reading test batteries.

. The general confusion in investigating
construct validity, usually by the use of
factor analysis, is exemplified by the
Lennon (1962) article. (p. 189)

The two methods (Farr, 1968; Hunt, 1957) discussed
above for determining the discriminant validity of sub-
tests of reading have a commorn limitation, in that they
can only be used for validating existing subskills (as
represented by subtests and part scores), and are hﬁﬁless

for the purposes of test construction or for discovering

skill clusters among existing items. Moreover, the

multitrait-multimethod model, which appears to ‘be more

a method of data presentation than an actual empirical

procedure, is further limited by the fact that it can
only supply relative information about the validity of
existing measures of subskills. A major shortcoming of
the Hunt method, as operationalized above, is the use of

approximated correlations, and the means of those approxi-

L
.

mated correlations; with the improved computer capabilities
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of the past 25 years, such approximations are no longer

necessary.




CHAPTER I1I1I

PROCEDURES

In an attempt to determine the validity of two item
classification schemes for the TABE Reading Comprehension
subtest, this stuéy employed a sequence of disparate pro-
cedures. In order to facilitate the description of these
procedures, this Ehapter is organized in seven separate
sections.

Section One describes, in narrative form, the method
that was used to develop the alternate item classification
scheme. Section Two describes the data base for the
empirical procedures described in the remaining five
sections. Sections Three through Seven describe the
statistical procedures used to answer the five researé%
questibns stated in Chapter I. For the convenience of
the reader, these questions will be restated as the
appropriate sections are described.

Section Oné: The Development of an Alter&ative
—  Ttem Classification Schams oo

The 45 test items were subjectively examined by this

investigator without reference to the original item
classification scheme. No a priori decisions were made

regarding either the nature of the subskill categories to

27
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be derived, or the number of categories to be created. Each
item was examined'indivialally, and a brief notation was
made describ&ng the skill demands of the items. After each
of the items was described, the notations were examined to
determine which of the itens appeared to be tapping common
skills. This originally resulted in 11 “clusters" of items,
with the largest cluster containing eight items and the
smallest containing only one. The items in similar clusters
were re-analyzed, and the descriptive notations for several .
clusters were broadened to subsume the smaller clusters,
thch were deemed impractical due to their overspecificity.
Ultimately, six subskill categories were isolated and
defined.

Section Two: Collection and Preparation
of the Data

Data were gatherad at a large, urban career counseling
and assessment program in central New Jersey between May
and Octqber of 1980. Although no demographic information
is available on the specific sample of examinees whose test
results comprised the data for this study, program
requlations required that all participants were out-of-school
adults and currently unemployed. Program staff provided
the additional information that the participants were
largely minority, and that educational level was hetero-

geneous.

All program participants were required to take the TABE
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as part of the assessment component of the program. During
the period in whicﬁ data were collected for this study, a
total of 298 participants took tﬁePTABE, Level D, Form 4.
This entire population was used for this study.

- Of the 298 total population, 242 remained after the
data were "cleaned." Data cleaning consisted of deleting
the test regults of any examinee who fell into one or both
of the following categories: |

-Nqn-completers. 'Any test missing a response
toﬂcny item was deleted; because of the timed
nature of the test, most missing responses
occurred at the end of the test.

-Those scoring at »r below the chance level.

The responses for the surviving 242 cases were coé;d di-

chotomously (correct-incorrect) and keypunched.

Section Three: Princiggl Axes
Factor Analysis

A factor analysis of the inter-item correlation matrix’
was conducted to answer the following research question:

Is the reading comprehensiqn g1btest uni- .

dimensional or multidimensional?
The data were factor analyzed using SPSS, subprogram FACTOR,
method PA2; method PA2 is an exploratory principal axes
factoring method which replaces the main diagonal of the
correlation matrix with estimates of communalities, and then
improves these estimates through an iteration procedure

(Kim, 1975).
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The initial factur solution was then rotated to an
oblique solution. Korth (1975) points out that the use of
an oblique transformation is "based on the belief that it
is better to let the data set the solution, rather than
imposing the possibly artificial restriction of or-
thogonality” (p. 166-167). Korth further maintains that
the oblique transformation is especially appropriate when
there are theoretical reasons to believe that the factors
may reveal a hierarchical structure.

Section Four: Calculation of

Reliability Coefficients

A reliability coefficient, usihé Kuder-Richardson
Formula 20 (KR20) , was calculated for the total subtest
and for each of the subskill categories specified by the
two item classification schemes. This was done in order
to addr&ss the following research question:
" To what extent are the subskill categories
presented in each of the item classification
schemes internally consistent?
The KR20 coefficients are based on the obtained inter-item
correlation matrix, and tﬁus are sound indicators of
internal consistency.

The number of items in a test, or in this case, in a
subskill category, gregtl{ieffect the magnitude of the
‘obtained KR20 coefficients. 1In order to compare directly

the internal consistency of subskill categories having
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different nudbers gf items, an adjustment is needed. Con-

.sequently, the Spearman-Brown Prophecy Formula was used to

calculate what the coefficients would be if each of the
subskill categories contained 25 items of a quality and d
nature identical to the items they now contain. This
hypothetical increase in the number of items to an arbitrary
constant was proposed only for h;uristic purposes, i.e., .

to make possible cirect comparisons among categories, and

., should not be read as a recommendation to alter the test.

Section Five: Calculation of
. Intercorrelations an
- E Values

Separate intercorrelation matrices for each of the
iten classification schelel were computed. This was done
as the first step to answering the following research
question:

To what extent are the subskill categories

presented in each of the item classification

schemes hierarchical?

The resulting matrices were then lubjeégively compared

to the three hypothetical matrices of reading comprehension

‘skills proposed by Chapman (1969) and presented in Chapter

I1 of this report. 1Ideally, such a comparison would suggest
that the subskill categorias are either hierarchical,
orthogonal, or neasurin§ a single, global construct.

In addition, the mean p value for items in each

category was compuced, in order to determine the extent
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to which the subskills represent levels of ascending dif-

ficulty.

Section Six: Determination of the Discriminant
va ty of the Subs Categories

A three-step procedure was used for each of the test
items as it is claasifzéd according to each of the item
classification schemes, in order to answer the following
research quegtion:

To what extent do the subskill categories

\ presented in each of the item classification
schemes show evidence of discriminant

validity?

_Each of the three steps was repeated for each of the 45

test items to determine the discriminant validiiy of the
original item clasgification scheme; the entire process
was then repeated to ausess the validity of "bhe alternative
item clissifieationisqpeme.

Since the ﬁrocedure is rather complicated, this
description wi'} be “illustrated with an example from the
actual analysis, as it was performed on one item'from the
Reference Skills subskill category from the origlnal item
classification scheme. According to this scheme, Reference
txills are measured by Items 1 through 6;. the other subskill

categories in the scheme are Recall, Main Idea, and

.Inference.

-

In the first step, each item was correlated with the

~
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corrected total score of its own subskill category. The
resulting point'biSeriaI’correlation coefficient will be
termed the corrected iteﬁ-total correlation. In the example,
Item 1 was correlated with the sum of items 2 through 6.

In step two, each item was ;orrelated with the total
scores of the subskills categories Jf which it is not a
part. In this example, Item 1°was correlated with Recall,
then with Main Idea, and finally with Inference; this step
yields three correlation coefficients.

Step three consisted of a series-of one-tail t tests

(p4.05), testing the hypothesis that a given item will
I3

correlate significantly more highly with its own subskill

. category than with each of the other categoriés. Because

of the highly dependent nature of the obtained correlation
coefficients, the following formula, developéd by Hotelling

(in Walker and Lev, 1953, p. 257) was used to coﬁputé the

"t statistic:

(N - 3) (1 + rxy)

t=(r -r )
‘ xe ¥z 2(1-r2 -;7 -r2 + 2r r r
xy Xz yz Xy xz yz
|

in which z = the item score f

)

x = the corrected total for itis own subtest
- Y = the total score on another subtest
In the example, then, three t tests would have to be per-
formed to determine whether Item 1 correlated mbre highly

with itw own corrected subtest total than with Recall, Main

i

/

Idea, and Inference, respectively.
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In order to complete step three, 135 t tests were
conducted for the original item classification scheme
(i.e., 45 items x 3 t tests), and 225 t tests were con-
ducted for the alternative item classification schehe,
Whi:::h included six subskill cat_.egories (i.e., 45 itv X
5 t tests).

Despite the fact that these statistical tests were
performed on individual items, they were, in fact, testing
the validity of the subskill categories by determining how
well the items in a given category "fit" together.- In
order to make the results of the 360 t tests interpretable,
and in order to facilitate comparisons between the two item
classificatid; schemes, each item was assigned one of the
following labels, depending on the results of the t tests
conducted according to each scheme:

valid: an item is considered valid if it

correlates significantly more highly
with the corrected-total of its own
subtest than with each of the other
subtésts. e

indeterminate: an item is considered to possess

indeterminate validity if it correlates
significantly more highly with the

corrected total of its own subtest than
with at least one, but not all, of the

other subtests.

1
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invalid: an item is considered invalid if
it does not corre:late significantly
more highly with the corrected-total
of its own subtest than with’any one
of the other subtests.

Section Seven: Comparison of the Two Item
Classification Schemes

This last section represents an attempt to synthesize
some of the preceding findings in order to answer the
following research question:

Do the item classification schemes differ

in terms of internal consistency and dis-

criminant validity?

No statistical tests were performed, but the two
schemes were compared in terms of:

- the extent to which they "fit" the inferred

factor structure

- calculated KR20 coefficients

v - reliabkility coefficients after adjustment with
the Spearman-Brown - Prophecy Formula

- the extent to which they matched Chapman's

+ proposed subskill matrices

‘ : - the extent té which the presented subskills

. indicate ascending levels of difficulty

- the number of invalid, indeterminate, and

invalid items.
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CHAPTER 1V

FINDINGS AND DISCUSSION

In order to facilitate the description of'the findings
and the accompanying discussion, this chapter wili be divided
into seven sections roughly parallelling the seven sections
presented in Chapter III. For the convenience of the
reader, the research questions will be restated as the
appropriate sections are presented.

H

Section One: The Alternative Item
Classification Scheme

The alternative item classification scheme contained
six subskill categories. Thg names of the categories, and
the re§ding demands imposed by test items in each category,
appear below.

1. Reference. Items in this category require the
examinee to locate explicitly stated information
in tabular and non-textual arrays.

2. Literal. 1Items in tﬁis categor§ require the
examinee to locate explicitly stated information
in the stimulus passages. 1In all cases, the
vocaﬁuldry and syntax of the test item closely

resemble the vocabulary and syntax of the

stimulus passage.
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3. Paraphrase. 1Items in this category require the
examinee to locate explicitly stated information
in the stimulus passages. In all cases, the
vocabulary and/or the syntax of the test item
is markedly different from that of the stimulus
passage.

4. Vocabulary in Context. Items in this category

require the examinee to derjve the meaning of
a word or phrase from information supplied in
the stimulus passage.

5. Reasoning. Items in this category require the
examinee to engage in various types of reasoning

‘ based on information supplied in the stimulus
passages and non-textual arrays. Eight of the
13 items in this category require the examinee‘
to engage in symbolic reasoning tasks based on
presented grids, and on described grids which
the examinee must construct according to
specifications provided in the stimulus.

6. Synthesis. Items in this category require the
examinee to recognize the main idea/central
thought of passages or specific paragraplis.

The publisher's original jitem classification scheme

presented only four subskill categories, and provided \

neither definition nor rationale for the presented cate-

gories. The original categories are: Using Reference




|
!
|

S~ == T F P R,

38 1,

Skills (hereafter, Reference), Recalling Facts (hereafter,

Recall), Understanding Main Ideas (hereafter, Main Idea),

and Making Inferences (hereafter, Inference).

With the exception of the Reference categories, the

two item classification schemes are substantially different.

Figﬁre 1 depicts the intersection of the two schemes, while

Table 12 in Appendix A presents the classification of the

specific items according to the two schemes.

Section Two: Description of the
Data Base

The data for all empirical analyses consisted of the
completed subtests of 242 adult examinees, as described in
the preceding chapter. Summary statistics for the dis-
tribution of obtained total subtest scores are presented
in Table 13 in Appéndix B. Although all measures of central
tendency were toward the higher end of the scale, the
scores evidenced substantial variance overall.

Such was not the case for some of the subskill cate-
gories. (See Table 2.) The Reference categories in both
schemes evidencéd extremely restricted variance, and the
majority of the remaining categories displayed at least
moderate restriction. The restricted variances of the sub-
skill categories undoubtedly has a suppressing, but not
specifiable, impact on many of the later correlational
analyses of this study.

Section Three: Results of the
Factor Analysis

This segment of the study was conducted in order to




Original Subskill Categories

. Row
° Reference Recall Inference Main Idea Total
)
W  Reference 6 1 7
z ‘
g Literal 6 6
[
o Paraphrase 4 4 1 -9
g Vocabulary
o in Context 5 5
$
-l ;
é Reasoning 1 11 1 13
B i
&
% Synthesis 1 4 6
Column :
Total 6 11 22 6

Figure 1. Crosstabulation of item frequency for two item

E classification schemes.




TABLE 2
DESCRIPTIVE STATISTICS FOR DISTRIBUTIONS OF SUBSKILL CATEGORY
RAW SCORES FOR SAMPLE POPULATION (n=242)
Number of Standard
Category ) Items Mean Deviation Range Maximum Minimum
B
Original Scheme
Reference 6 5.3 1.0 6 6 0
Recall 11 8.6 1.9 9 11 2
Inference 22 14.4 4.0 18 22 4 p=
Main Idea 6 4.1 1.2 6 6 0
Alternative Scheme
Reference 7 6.3 1.0 6 7 . 1
Literal 6 4.9 1.2 5 6 1
Paraphrase 9 7.1 1.9 6 9 3
Vocabulary in Context 5 4.0 1.2 5 5 0
Reasoning . 13 6.7 2.7 13 13 0
Synthesis 5 3.5 1.2 5 5 0
oy
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.answe} the following research question:

Is the reading comprehension subtest uni-

dimensional or multidimensional?

In addition, the results of the exploratory factor analysis
were examined to see if they would lend support to one or
the other of the item classification schemes, or if they
could be used as a foundation for the creation of a third
and different scheme.

During the course of the factor analysis, three dif-
fereni factor solutions were considered. The first, which
involved retaining any factors with eigenvalues greater
than 1.0 (Kim and Mueller, 1978), retained 16 fasiors (see
Table 14 in Appendix C). The second, which was attempted
in light of the preponderance of small factors resulting
from the original analysis, used a screre test in o;der to
determine whether the number of factors might reasonably.
be reduced. A scree test simply consists of a subjective
examination of the plotted eigenvalues in order to
determine the point at which “he eigenvalues "begin to
level off forming a straight line with an almost horizontal
slope” (Kim and Mueller, 1978, p. 44). The plotted
eigenvalues for the 16 factors indicated a marked levelling
after the fourth factor (see Figure 2); ansequently, the
second solut;on retained four factors. The third, and
final, solution which was considered was a one factor

solution, since,’if the test was, in fact, unidimensional,
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a single large factor should account for a good deal of

the variance (Henrysion, 1971).

Table 3 allows for a comparison of the three solutions.

‘None of the solutions is particularly good, in that any-

yhére from 24 percent to 31 percent of the items do not

load on any factor. The fact that Solution III, the one -
factor solution, accounts for only 15.1 percent of the
total variance suggests that the subtest is not testing a
single, undifferentiated construct.
. Additional evidence for the multidimensionality of the
test is suggested by the very low intercorrelations of the
16 factors in Solution I. When oblique rotation is used,
as it was in the éﬁrrent analysis, there is no imposition
of orthogonality on the derived factors. As Kim and Mueller
(1978) point out, “if one finds an orthogonal structure
when oblique rotations are applied . . . then one can claim
that the underlying ‘structure is orthogonal® (p. 78). The
mean intercorrelation coefficient for the 120 entries_in
the 16 x 16 factor correlation matrix is .03, and the
standard deviation is .12. This suggests that there are
16 virtually uncorrelated factors, or dimensions, at work
in the subtest.

Interpretation of Solution I was problematical, since
nothing approaching simple structure was evident in the

factor matrix. Loadings were generally low, and it proved

necessary to arbitrarily define an unusually low cutoff




TABLE 3

THREE FACTOR SOLUTIONS FOR THE TABE READING COMPREHENSION SUBTEST | b
. WHEN ADMINISTERED TO 242 ADULT EXAMINEES
\ »
! ‘ : P
. Pexrcsnt Number of Number of ‘Number of s
~ Common Items Loading* Items Loading Items Not
Solution Number Factor on One on Two or Loading on
Number of Pactors Variance Factor More Factors any Factor b
I 16 - 61.4 31 3 11 -
I 4 28.0 32 : 1 - 12 - .
111 S | s 15.1 31 0 14

n

*Oniy‘ factor ioxdings z.3b.

hal
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point in deciding which items loaded "substantially" on
a given factor. Table 15 in Appendix C depicts all factor
loadings greater than or egual to .30 for the model. Be-
cause of the generally weak loapings, because only a few
items loaded on each of the 16 factors, and because the
"items that did load on any one of the factors did not seem
to be tapping a common skill not being measﬁred by non-
loading items on the test, no substantive interpretation of
the factors was warranted. Furthermore, it was concluded
that the factor analysis did not suggest the formulation
of a third and different item classification scheme.

The final goal of the factor analysis was to determine
whether the results would lend support to either of the
item classification schemes. As depicted in Figures 3 and
4, items in each of the subskill categories were, in every
case, spread out over a number of factors. It was therefore
concluded that the factor analysis did not support either
scheme.

Section Four: Findings Relating to Reliability
and Internal Consistency

This segment of the study focuses on the following
research question:

To what extent are che subskill categories

presented in each of ghe item classification

. schemes internally consistent?

To answer this question, and to determine the practical

@




Factors

Reference| 3 1 1 1
\ Recall 2 1 1 1 1 1 1 1 1
f“
Inference| 3 1 2 1 2 1 2 1 1 1
Main Idea ] 1 1 1 01 1 1
[ .

Figure 3. Crosstabulation of item frequencies: factors by subskill categories

from o-riginal item classification scheme

9




10 11 12 13 14 15
Reference 3 1) 1 11
B Literal 1 . 1 1 1
Paraphrase 1 1 1 1 1 1 1 1 1
Vocabulary | , 1
in Context
Reasoning 1 2 ’ 2 2 1 1 1
Synthesis 1l 1l 1l 1

from alternative item classification scheme

Figure 4. Crosstabulation of item fregquencies:

factors by subskill categories

~

Ly




48

utility of the catego£}es in diagnosing learning dif-
ficulties, KR20 coefficients were calculated for the
total subtest and for each of the subskill categories.

The KR20 coefficiens for the total subtest score,
though only of passing interest for this study, was only
maxginally adequate at .86. The KR20 coefficients for
the subskills, not surprisingly, did not fare as well
(see Table 4).

Three interrelated factors which directly affect the
'relidbility of a given test are test length, the level
of ability of the group tested, and the rahge of ability
in the group (Thorndike and Hagen, 1977). All three of
these factofs had a negative impact on the reliabilities
of the subskill categories.. First, as was shown in an
earlier section (see again Table 2), the variance of
scores in the subskill catego;ies was quite narrow.
Second, the level of ability, as evidenced by the meaﬂs
in Table 4 and by the p values of the items (see next
section), was at the high end~of the scale in each of the
subskill categories. Both of these factors, that is, a
narrow range and a high level #f ability, tend to restrict
the total variance of each of the categories, which in turn
restricts the inter-item correlations, which, ultimately,

attentuate the KR20 coefficients. Third, and most

obvious, the number of items in each of the subskill

categories is exceedingly small.



"
TABLE 4
RELIABILITY DATA FOR TOTAL SUBTEST AND FOR SUBSKILL
CATEGORIES (n=242) ’
4
Mean
Number Inter-Item KR 20 Standard Error

Measure of Items Correlation Coefficient of Measurement
Original Scheme

Reference - 6 .19 .50 o7

Recall 11 11 .55 1.2

Inference 22 .13 .78 1.9

Main Idea 6 .07 .30 1.0
Alternative Scheme

Reference 7 .16 .51 .7

Literal 6 .12 .44 .9

Paraphrase 9 .16 .64 1.1

Vocabulary in Context 5 .17 .51 .8

Reasoning 13 .12 .64 1.6

Synthesis 5 .10 .38 .9
TOTAL SUBTEST 45 .12 .86 ’ 2.6

6y .
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The low KR20 coefficients presented in Table 8 are,
in and of themselves, sufficient evidence'of the psycho-
metric inadequacy of éhe subskill categories for the
diagnosis of individual learning needs. Reliability is
a frerequisite of validity, since a "test must measure
sokething before it can measure what we want it to
measure® (Thorndike and.Hagen; 1977, p. 82)..

In order to facilitatércomparisons among subskill
categories containing different numbers of items, and in
order to determine the extent to which the inadequacy of
the observed KR20 coefficients is a function of test
length_(as opposed to quality), the Spearman-Brown
Propheéy Formula was used to predict the hypothetical
reliability of eacﬁ subskill category had it contained.
25 test items. The formula assumes that the qualit} of
the test items and the nature of the examinees remains
constant.

The results appear in Table 5. Comparisons are some-
what problematical without a reference point, since there
is no theoretically defined "good" reliability coefficient
for a 25 item test. To provide such a reference point,

a hypothetical reliability coefficient for the total sub-

test, if reduced to 25 items, was computed. For the original

item classification sgheme, two of the four subskill cate-
gories surpass the hypothetical reliability coefficient for

the total test, and two fall short. For the alternative
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TABLE 5 ;
HYPOTHETICAL RELIABILITY COEFFICIENTS FOR SUBSKILL:
CATEGORIES AND TOTAL SUBTEST CONTAINING
A UNIFORM NUMBER OF ITEMS

" Number of Reliability
Measure Item Coefficients
Original Item Classification
Scheme
Reference 25 .81
Recall 25 .74
Inference 25 .80
Main Idea 25 .64
Alternative Item Classification
Scheme
Reference 25 .79
Literal 25 .77
Paraphrase 25 .83
Vocabulary in Context 25 .84
Reasoning 25 .77
Synthesis 25 .75
TOTAL SUBTEST 25 .17
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item classification scheme, three of the six subskill cate-

gories surpass the hypothetical reliabili£y coefficient for
§ the total subtest, two match it, and one falls slightly
short. The results of this analysis, though somewhat
tenuous, suggest a superiority of the alternative item
classification scheme.
[ * (Identical results could have beeh obtained by ~imply
! examining the inter-item correlations, on which the

calculation of the reliability coefficients are based.

The hypothetical reliibil‘ty coefficients were used only

because they are in a more familiar metric, and thus more

C e e ——

4

readily understandable.)

Section Five: Intercorrelations and

p_Values

Intercorrelation matrices for the subskill categories

— o

| in each of the item classification schemes were calculated
| in an attempt to answer the following research question:
| , To what extent are the subskill categories
i presented in each of the item classification
; schemes hierarchical?
‘ The matrices are presented in Tables 6 and 7.

The intercorrelation coefficients presented in Tables
6 and 7 are, with few exceptions, relatively uniform. All
of the coefficients for the alternative scheme (Table 7),
and five out of six for the original scheme (Table 6), fall

somewhere between .31 and .59. Consequently, neither matrix

o i ar———

appears to fit any of the patterns set out in Chapman's (1969)

|




TABLE 6

INTERCORRELATION COEFFICIENTS FOR SUBSKILL
J . CATEGORIES FROM ORIGINAL ITEM
CLASSIFICATION SCHEMES

-

: (n=242)

q

‘

!

\ Category 1 2 3 4
1. Reference 1.00 .45 .45 .31

f 2. Recall 1.00 .72 .49
3. Inference 1.00 ..56

4. Main Idea 1.00




54

TABLE 7

3
. .
s s AT, i e AN vl s o

INTERCORRELATION COEFFICIENTS FOR SUBSKILL
FROM ALTERNATIVE ITEM CLASSIFICATION
SCHEME (n=242)

—

Category 1 2 3 4 5 6
i 1. Reference 1.00 .41 .45 .37 .34 .33
2. Literal 1.00 .59 .58 .49 +43
9 3. Paraphrase 1.00 .56 .57 .50

‘ 4. Vocabulary

in Context 1.00 .45 .37
5. Reasoning 1:00 .41
6. Synthesis 1.00

65
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three hypothétical matrices (see agafh Table 1).

In addition, the coefficients are suspiciously low
when one considers that the subskill scores represent
reasures obtained, in ;any cases} from the reading of
common stimul&s passages. The low intercorrelations can,
to a large‘extent, be explained by the low reliabilities
of the 8ubskf11 measures themselves, since the magnitude
of a correlation coefficient is always attenuated by
reliabilities less than 1.0.

Stand;rd formulas to correct for attenuation, however,
would require that an individual examinee's errors on the
two measures being .correlated are random and orthogonal .
(Walker and Lev, 1953; Cafmines and Zeller, 1979). This
is clearly not the case in éegard'to the subskill cate-
gories; in maﬂ;.cases,a single stimulus passage on the
subtest is followed by test iFems from several subskill
categories. Walker and Lev\(1953) point out that if the
assumétion of random and orthogonal errors is violated,
the formula to correct for attenuation will overestimate
the corrected reliability coefficient. Attempts to apply
the correction formula to this data resulted in inflated,
and therefore invalid, coefficients (see Tahles 8 and 9).

In summation, the intended comparison of the observed
intercorrelatf;n matrices to Chapman's hypothetical

matrices was frustrated by the Mow reliabilities of the

d .
subskill categories. Little confidence could be placed

6J
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TABLE 8

INTERCORRELATIONS COEFFICIENTS* FOR SUBSKILL CATEGORIES
FROM THE ORIGINAL ITEM CLASSIFICATION SCHEME
CORRECTED FOR ATTENUATION

Category 1 2 3 4
]
1. Reference . +86 .73 .80
2. Recall 1.10 1.21
3. 1Inference 1.16

4. Main Idea

*Coefficients> 1.0 are the result of overestimation

dde to non-random error.

[

,




TABLE 8

INTERCORRELATIONS COEFFICIENTS* FOR SUBSKILL CATEGORIES
FROM THE ORIGINAL ITEM CLASSIFICATION SCHEME
CORRECTED FOR ATTENUATION

Category 1 2 3 ' 4

1. Reference _ .86 .73 . .80
2. Recall 1.10 1.21
3. Inferenqe . 1.16

4. Main Idea

*Coefficients> 1.0 are the result of overestimation

due to non-random error.




TABLE 9

INTERCORRELATION COEFFICIENTS* FOR SUBSKILL CATEGORIES
FROM THE ALTERNATIVE ITEM CLASSIFICATION SCHEME
CORRECTED FOR ATTENUATION

Category i 1 2 3 4 5 6
Refereﬁce .87 .79 .73 .60 .75
Literal 1.11 1.22 .92 1.05
Paraphrase .98 .89 1.01
Vocabulary in Context .79 .84
Reasoning .83
Synthesis

*Coefficients> 1 0 are

due to non-random error.

the result of overestimation
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in the attenuéted, uncorrected coefficients; still less
could be placed in the inflated, corrected coefficients.
As a result, no conclusions were drawn regarding the
possible hierarchical nature of the subskill catcgories,

In the next phase of the analysis, item difficulty >
P values were calculated for the items in each subskill
category. The mean p values were dgenerally high (see
Table 10). In the case of the Reference categories in
both of the item classification schemes, the mean P
values were so high that it is doubtful that these cate-
gories contribute much useful information about individual
performance difference of examinees. The high p values
obtained suggest that, in many cases, the items on the
subtest were simply too easy for the sample population.

The mean p values suggest that the subskill categories
represent levels of ascending difficulty. In many cases,
however, the differences between the means of adjacent
categories was small enough to be of no substantive
signifigance.

Section Six:., Discriminant Vvalidity
of the Subskill Categories

A three-step procedure, described in Chapter III, was
used to answer the following research question:

To what extent do the subskill categories

presented in‘each of the item classification

schemes show evidence of discriminant

validity?




TABLE 10

SUMMARY STATISTICS FOR ITEM DIFFICULTY (p) VALUES
BY SUBSKILL CATEGORY AND FOR TOTAL

SUBTEST
Measure Mean SD Minigum Maximum
| Original Scheme
Reference .89 .13 .64 .99
Recall .78 .13 .47 .95
Main Idea .68 .18 .50 .94
Inference .66 .20 .32 .96
Alternative Scheme
Reference .90 .12 . .64 .99
Literal .82 .10 .65 .95
Vocabulary in ~ontext .79 .11 .66 .96
Paraphrase .78 .09 .64 .93
Synthesis ‘ W71 .17 .54 . 94
" Reasoning .51 .15 .32 , .79

TOTAL SUBTEST Y .19 .32 .99




TABLE 10

SUMMARY STATISTICS FOR ITEM DIFFICULTY (p) VALUES
BY SUBSKILL CATEGORY AND FOR TOTAL

SUBTEST
Measure Mean SD Minimum Maximum
Original Scheme
Reference .89 .13 .64 .99
Recall .78 .13 , .47 .95
Main Idea .68 .18 ) «50 .94
Inference .66 .20 32 .96
lternative Scheme
Reference .90 .12 .64 .99
Literal .82 .10 .65 .95
Vocabulary in Context .79 .11 .66 .96
Paraphrase .78 .09 .64 .93
Synthesis 71 .17 : .54 .94
Reasoning .51 .15 : 32 .79

TAL SUBTEST 72 .19 .32 - .99
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A subskill category -'as considered to ﬁanifest discriminant
validity to the extent that items in the category correlated
more highly with the corrected-total of that category than
with the other categories in the subtest. An item was con-
sidered valid if it diverged from all of the other subskill
categories in the subtest, and invalid if it failed to
diverge f;gm even one category. If an item fell somewhere
in between, it was labelled indeterminate. )
In general, subskill categories in both item classi-
fication schemes offered little evidence of discriminant
validity (see Table 11). 1In each of the categories, at
least 20 percent of the test items were invalid, and in
the Main Idea category, all of the items were invalid.
Comparisons between the two item classification schemes
is confounded by the fact that they contain different
numbers of categories. For the alternative item ciassi-
fication scheme, which contains more categories, it is
at once harder for an item to be valid (since it has to
diverge from five distinct categories) and to be invalid
(since there is a greater chance that it will diverge from
at least one). Consequently, for the total subtest, one
would expect to find more indeterminate items in the
alternative item classification scheme than in the original
scheme.

As shown in Table 11, this was not the case. For

both schemes, 51 percent of the items fell into the




TABLE 11

]

NUMBER AND PERCENTAGE OF VALID, INDETERMINATE, AND

INVALID ITEMS FOR EACH SUBSKILL CATEGORY
’ AND FOR THE TOTAL SUBTEST, ACCORDING
TO TWO ITEM CLASSIFICATION SCHEMES
Valid Indeterminate Invalid

Measure n (%) n (%) n (%)
Original Scheme °

Reference 1 (17) 3 (50) 2 (33) "

Recall 0 (0) 3 (27) 8 (73)

Inference 0 (0) 17 (77) 5 (23)

Main Idea , 0 (0) 0 (0) 6 (100)

Total Subtest 1l (2) 23 (51) 21 (47)
Alternative Scheme

Reference* 2 (29) 3 (43) 2 (29)

Literal 0 (0) 1 (17) 5 (83)

Paraphrase 0 (0) 7 (78) 2 (22)

Vocabulary in Context 2 (0) 3 (78) 2 (22)

Reasoning 3 (23) 6 (46) 4 (31)

Synthesis 0 (0) 2 (40) 3 (60)

Total Subtest 5 (11) 23 (51) 17 (38)

*Rounding error caused percentages in this category to total to 101.
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indeterminate‘category. The alternative scheme contained
9 percent fewer invalid terms, but it cannot be determined
from the data whether this was due to an improvement in
discriminant validity of the subskill categories or simply
to an increase in the number of categories. Significant,
however, is the fact that the alternative scheme contains
9 percent more valid items, since this can only be attri-
buted to an improvement in discriminant validity of the
scheme, or, more accurately, of two of the subskill cate-
gories of the scheme.

Despite. the improvement in the alternative scheme,
however, neither scheme demonstrated a sufficient number
of valid itemsdgo establish the discriminant validity of
its subskill clusters.

Section Seven: Comparison of the Two
Item Classification Schemes

This last section reports no new analyses. Instead
it represents an att€mpt to synthesize the findings of
Sections Three through Six, above, in order to answer the
following research question: ’

Do the item classification schemes differ

in terms of internal consistency and dis-

criminant validity?

It should be noted that this section is restricted to a
comparison of the two schemes. The more important issue,

namely, whether either one of them has any practical value,
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will be discussed in Chapter V.

First, although the factor structure seemed to sug-
gest multidimensionality, neither of the schemes was
supported by the results. Items from the subskill cate-
gories in both schemes loaded on several factors.

Second, the KR20 coefficients for subskill categories
in both schemes were low. Generally speaking, neither
scheme was markedly better than the other. The mean KR20
coefficient for the original scheme was .53, and for the
alternative scheme it was .52.

Third, the results of using the Spearman-Brown
Prophecy formula to Yaise the number of items in each
category to an arbitrary constant suggested that, in terms
of internal consistency and hypothetical reliability
coefficients, the alternative item classification scheme
was somewhat superior. Four out of six categories (67%)
in the alternative scheme obtained hypothetical reliability
coefficients at or above the level of the total subtest,
while only twq of the four categories (50%) in the original
scheme obtained such coefficients. These results were
confirmed, in fact determined, by the inter-item correlations
within the subskill categories.

Fourth, because the intercorrelations of the subskill
categories in each scheme were severelﬁ(attenuated by low
reliabilities, no conclusions were drawn regarding the

possibility of hierarchical structure. Both schemes
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demonstrated subskill categories of ascending mean item
difficulty. The range of mean p values for the altefnative

’scheme (from .51 to .90) was greater than that for the
original scheme (from .66 to .89).

Fifth, the number of items demonstrating discriminant ‘
validity was 9% greater for the alternative scheme than
for the original scheme. .fhe number of invalid items was
9% less for the alternative scheme than for the original
scheme, but this finding could have resulted from the
increase in the number of subskill categories in the
alternative scheme.

In summation, the alterhative item classification
scheme is slightly, but probably not substantially, better
than the criginal item classification scheme in terms of
internal consistency (as evidenced by the hypothetical
reliability coefficients produced by application of the
Spearman-Brown Prophecy Formula, and by the inter-item

. correlations) and in terms of discriminant validity (as

evidenced by the number of valid items).




CHAPTER V

CONCLUSIONS AND IMPLICATIQNS FOR PRACTICE

This chapter will present the conclusions drawn from

“indings of the study and the implications of the findings

‘ !
for testing practices in ¢dult education.

Cconclusions

By means of a series of interrelated analyses, the
study attempted to accomplish twc major goals. Tae Iirst
goal was to define operationally reading comprehension as
it is measured by the Reading Comprehension subtest of the
TABF, Level D, Form 4 The second goal was to determine
the practical utility of two separate item classification
schemes for that subtest in the diagnosis of the individual
learning needs of adqlt examinees.

The study has the potential to define operationally
reading comprehension, as measured by the subtest in one
of three ways: through exploratory factor analysis, through

' the validationr éf the original item claésiflcation scheme,
or through the validation ot the alternative item classi-

fication scheme. iad the factor aniiysis resulted in a

strong, interpretable factor structure, tre <study woula

have produced an empirically b-sed @ef.niticn o: readinc

65
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.comprehension, consisting of labelled factors, the items
loading on each factor, and the relative importance of
each factor, as indicated by the percené of variance ex-
pl!ihed. Had either of the item classification schemes
been validated, reading comprehénsion would have been
defined in terms of the distinct subskill categories
according to which test items were classified. The re-
sults of the analyses, howevgr, do not allow for any of
these approaches to operational definition.

The factor analysis resulted in 16 factors which
together accounted for 61.4 percent of the variance.
Interpretaﬁion of these factors was confounded by weak
loadings, by the fact that several items loaded on more
than one factor, and by the fact that 14 of the 45 test
items failed to load substantially on any of the factors.
When the goal is to derine and explain a 45-item éest, a
l6~factor solution which lacks simple structure and which
accounts for only 61.4 percent cf the variance is the
antithesis of parsimony. More and better information
about the subtest could be obtained by simply and directly
examining the test items themselves. The results of
the factor analysis did suggest that reading comprehension,
as measured by the subtest, is multidimens.onal. That

multidimensionality, however, 1s of a highly fractinnai>d,

as oppos=2d to a neatly compartmentalized, natur . The
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dimensions were not reflected in either of the item classi-
fication schemes examined in this study, and it is unlikely
that the dimensions could be reflected by any reliable item
classification scheme.

%kither of the item classification schemes examined
in this study operationally define the test. The results
of the analyses indicate that the subskill categories are
seriously lacking in both internal consistency, in terms
of inter-item correlations, and in discriminant validity,

in terms of the number of items which correlate more highly

e i — e m w0 e D S —— >

with the category of which they are a part than with other

‘ categories in the schemes. The findings suggest that the
subskill'categories are little more than labels, iqjthat
there is no empirical evidence that they represent viable,
separable constructs.

These same findings argue against the practical utility
of the two item classification schemes for the differerntial
"diagnosis of learning needs. The fact that the alternative
scheme performed slightlv better than the original scheme
is hardly encouraging, since this is simply a case of
comparing the bad with the worse. Even without examining
the inter-item correlations and the number of val:d Versus
, invalid items resulting from the discriminant vaiidity
24

a&alyses, one would have to conclude that the subskill

categories have little practical value based only on the

low KR20 coefficients obtained, and the resultant high
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standard errors of measurement. There are simply too few
items in each of the categories to obtain reliable measure-
ment, and without reliability, there can be no validity.

Implica;ions for Practice Y

Teachers in adult education use the TABE Analysis of
Learning Difficulties to plan instruction out of a desire
to meet the immediate learning needs of individual adult
learners in the most efficient way possible. The findings
¢f this study suggest, however, that the Analysis of
Learning Difficulties for the Reading Comprehension Subtest
is based on an item classification scheme comprised of
subskill categories which are characterized by low re-
liability and questionable validity. To plan instruction
on the basis of such categories could easily result in the
type of misdirected and inefficient instruction that the
teachers are trying to avoid.

Succinctly stated, the Analysis of Learning Difficulties
for this subtest has little practical value for diagnosis.
Whenever possible, programéwbgpuld abandon the use of
the Analysis of Learning Diffiéulties and should substitute

iostic instruments of demonstrated reliability and
vi 1.dity. Those programs that continue to use it should
be extremely wary of placing too much confidence in the

results. 1In all cases, individual instruction plans based

on the Analysis of Learning Difficulties should be regarded

x
~ {
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as tenuous, and should be revised or refined based on

¢ teacher observations and informal performance measures. .
&
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APPENDIX A
TWO ITEM CLASSIFICATION SCHEMES FOR THE
TABE READING COMPREHENSION SUBTEST,
LEVEL D, FORM 4
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TABLE 12

.-
R

TWO ITEM CLASSIFICATION SCHEMES FOR THE TABE
RZADING COMPREHENSION SUBTEST,

.

P .«

W LEVEL D, FORM 4

Item Original Alternative
1 Reference Reference
2 Reference Reference
3 Reference Reference
4 Reference Reference
5 Reference Reference
6 Reference Reference
7 Main Idea Synthesis
8 Inference Vocabulary in Context
9 Recall Paraphrase
10 Recall Paraphrase
11 Inference Reasoning
12 Recall Paraphrase
13 Inference Reasoning
14 Main Idea Synthesis
15 Inference Vocabulary in Context
16 Retall Literal
17 Inference Vocabulary in Context
18 Recall Literal
19 Recall ' Literal
20 Infefence Paraphrase
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TABLE 12 -- CONTINUED

Item Original Alternative
21 Main Idea Synthesis
22 Inference Paraphrase
23 Inference Paraphrase
24 Inference Paraphrase
25 Inference Reasoning
26 Main Idea Synthesis
27 Inference Vocabulary in Context
28 Recall Paraphrase

- 29 Inference Vocabulary in Context
30 Recall Literal
31 Recall Literal
32 Recall Literal}/
33 Recall Reasoning
34 Main Idea Paraphrase
35 Inference Snythesis
36 Main Idea Reasoning
37 Inference Reference
38 Inference Reasoning
39 Inference Reasoning
40 Inference Reasoning
41 Inference Reasoning
42 Inference -Reasoning
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TABLE 12 -- CONTINUED

Item . Originai Alternative
43 Inference Reasoning
44 Inference Reasoning
45 Inference ‘Reasoning

. ¢
»
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TABLE 13

DESCRIPTIVE STATISTICS FOR DISTRIBUTION OF
TOTAL RAW SCORES FOR SAMPLE
POPULATION (n=242)

—~
Mean 32.4
Standard Deviation 6.8
Median 32.7
Mode 32.0
Skewness -0.3
Range 31.0
Maximum 45.0

Minimum 14.0
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APPENDIX C

RESULTS OF EXPLORATORY FACTOR ANALYSIS
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TABLE 14

RESULTS* OF PRINCIPAL AXIS FACTOR ANALYSIS OF THE
TABE READING COMPREHENSION SUBTEST WHEN
ADMINISTERED TO 242 ADULT EXAMINEES

Cumulative
Percent of Percent of
Factor Eigenvalues Variance Variance

1l 6.80 15.1 15.1
2 2.21 4.9 20.0
3 1.95 4.3 24.3
4 l.64 3.6 28.0
5 1.56 3.5 31.4
6 1.49 3.3 34.8
7 1.45 3.2 38.0
8 1.36 3.0 41.0
9 1.30 2.9 43.9
10 1.26 2.8 46.7
11 1.21 2.7 49.4
12 1.18 2.6 52.0
13 1.12 2.5 54.5
14 1.07 2.4 56.9
15 1.03 2.3 9.2
16 1.01 2.3 61.4

*Only factors with eigenvalues

> 1.00 are presented.
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TABLE 15

FACTOR LOADINGS* FOR OBLIQUELY ROTATED SOLUTION OF A
PRINCIPAL AXIS FACTOR ANALYSIS OF THE TABE
READING COMPREHENSION SUBTEST
WHEEN ADMINISTERED TO
242 ADULT EXAMINEES

A S e - S

Factor Item Loading
Factor 1 9 .33
3 11 .33
‘ 15 .41
i 16 .33
' 27 .40
i Factor 2 1 .71
2 .33
5 .68
Factor 3 8 .72
Factor 4 43 .56
44 .35
Faétor 5 6 .42
14 .51
22 .38
Factor 6 3 .79
10 .35
Factor 7 29 .32
30 .61
Factor 8 31 .38
¥ 40 065
41 .54
Factor 9 6 .44
7 .45
19 .59
20 .35
Factor 10 42 .55

. 44 .40
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TABLE 15 -- CONTINUED

Factor Item Loading
? Factor 11 25 .69
34 .37
Factor 12 24 .30
26 .40
Factor 13 33 .51
36 .46
Factor 14 3 .32
13 .61
Factor 15 12 .53
Factor 16 28 .54

*Only factor loadings2 .30 are presented.
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