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The Test of English as a Foreign Language (TOEFL) was developed in 1963 by a

National Council on the Testing of English asa Foreign Language, which was formed
through the cooperative effort of over thirty organizations, public and private that were

concerned with testing the English proficiency of nonnative speakers of the language
applying for admission to institutions in the United States. In 1965, Educational Testing

Service (ETS) and the College Board assumed joint responsibility for the program and

in 1973 a cooperative arrangement for the operation of the program was entered into

by ETS, the College Board, and the Graduate Record Examinations (GRE) Board The

membership of the College Board is composed of schools, colleges, school systems,
and educational associations; GRE Board members are associated with graduate

education

ETS administers the TOEFL program under the general direction of a Policy Council

that was established by, and is affiliated with, the sponsoring organizations. Members

of the Policy Council represent the College Board and the GRE Board and such
institutions and agencies as graduate schools of business, junior and community
colleges, nonprofit educational exchange agencies, and agencies of the United States

government.

A continuing program of research related to TOEFL is carried out under the direction
of the TOEFL Research Committee. Its six members include representatives of the
Policy Council, the TOEFL Committee of Examiners, and distinguished English-as-a-
second-language specialists from the academic community. Currently thecommittee

meets twice yearly to review and approve proposals for test-related research and to

set guidelines for the entire scope of the TOEFL research program. Members of the
Research Committee serve three-year terms at the invitation of the Policy Council; the

chair of the committee serves on the Policy Council.

Because the studies are specific to the test and the testing program, most of the actual

research is conducted by ETS staff rather than by outside researchers. However, many

projects require the cooperation of other institutions, particularly those with programs
in the teaching of English as a foreign or second language. Representatives of such

programs who are interested in participating in or conducting TOEFL-related research

are invited to contact the TOEFL program office. Local research may sometimes
require access to TOEFL data. In such cases, the program may provide this data
following approval by the Research Committee. All TOEFL research projects must
undergo appropriate ETS review to ascertain that the confidentiality of data will be

protected.
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Abstract

This study examined the relation of TOEFO)performance to a

widely used varLant of the cloze procedure--the multiple-choice (MC)

cloze method. A main objective was to determine if categories of MC
doze items could be identified that related differentially to the

various parts of the TOEFL. MC cloze items were prepared and
classified according to whether the involvement of reading
comprehension, as defined by sensitivity to long-range textual
constraints, was primary or secondary. For two categories, reading
comprehension was primary and knowledge of grammar or vocabulary was

secondary, and for two other categories knowledge of grammar or
liocabulary was primary and reading comprehension secondary.

Examinees taking an operational TOEFL at domestic test centers

were given the three basic sections of the test along with a fourth

section containing the MC cloze items. Performance was examined for

each of nine major language groups.

Exploratory and confirmatory factor analyses for the basic TOEFL

were performed first, to provide a basis for relating the MC cloze

items to the TOEFL structure. These factor analyses suggested that,

from a practical standpoint, TOEFL performance can be adequately

described by just two factors, which relate to (a) Listening

Comprehension, and (b) all other parts of the test--Structure, Written

Expression, Vocabulary, and Reading Comprehension.

Examination of the MC cloze test showed that the total MC cloze

score was relatively reliable and that it was possible to estimate

item response theory parameters for the MC cloze items with reasonable

accuracy. Thus, the development of the MC cloze items was successful

in these respects. However, the correlations among scores for the

four MC cloze item categories were approximately as high as their

reliabilities, thus providing no strong empirical evidence that the

item types within the MC cloze test reflected distinct skills.

Correlational analyses related the four MC cloze categorirs to

the five parts of the TOEFL. These analyses revealed a slight

tendency for MC cloze items that involved a combination of grammar and

reading to relate more highly to the Structure and Written Expression

parts of the TOEFL than the other parts, and for MC cloze items that

involved a combination of vocabulary and reading to relate more highly

to the Vocabulary and Reading Comprehension parts of the TOEFL than
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the other parts. Although this pattern was relatively consistent
across language groups, however, the differences among correlations
were not substantial enough to be of practical importance.

Multiple regression analyses were performed, using total MC cloze
score as the dependent variable and the five TOEFL parts as
independent variables. The resulting multiple Rs were mostly in the
lower to upper .90s, suggesting that total MC cloze performance can be
predicted from TOEFL performance with a relatively high degree of
accuracy.

In general, the study provided no evidence that distinct skills
are measured by the nonlistening parts of the TOEFL or by the four
categories of MC cloze items. It would appear that the skills
associated with grammar, vocabulary, and reading comprehension are
highly interrelated, as assessed by the TOEFL and the MC cloze test.
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Introduction

Recent years have seen an increased interest in the cloze method

of testing. Originally developed as a means of determining the
readibility of text (Taylor, 1953), the cloze procedure has since been
considered by many to be an effective means of assessing second
language proficiency (e.g., Anderson, 1976; 011er, 1979). In the

cloze procedure, examinees encounter a segment of text from which
words have been deleted and replaced by blanks, and they must indicate
the word (or other segment) that best fills in the blank space.

Part of the appeal of cloze testing lies in the fact that it is

regarded by many as an "integrative" method of assessment. In this

respect, it contrasts with "discrete-point" methods, which are
supposed to deal with a single component of a language and a single
skill at a time. The cloze procedure deals with several linguistic
components at once, focusing more on language use, and typically
requiring the examinee to read and comprehend a substantial amount of

discourse (e.g, Carroll, 1961; 011er, 1979).1

The Test of English as a Foreign Language (TOEFL) is a widely
used measure whose primary purpose is to assess the English
proficiency of foreign applicants to universities in the United States

and Canada. Despite the test's validity, generally shown through
correlations with other batteries of English proficiency tests
(Educational Testing Service, 1987), research is continually being
done to further refine the test. Among the issues for research is

whether there may be effective ways of assessing reading comprehension

in addition to the traditional method used in the TOEFL (i.e., text
p ssages followed by questions about them). Among reasons for this, a

previous study (Swinton & Powers, 1980) implied that the Vocabulary

and Reading Comprehension section may not tap a unitary dimension for

certain language groups; yet the function of this test section is to

measure a single dimension related to reading ability (where both
vocabulary and reading comprehension items are intended to tap this

ability). Therefore, it was of interest to consider the possibility
of adding one or more new reading-related item types, perhaps in place

of vocabulary items, to ensure more homogeneous measurement of reading

ability across language groups.

It was believed that the cloze procedure might prove useful in

this regard. Research reviewed below suggests its potential value in
assessing processes related to reading comprehension. And, although

the cloze method is not limited to assessment of reading comprehen-

sion, it was assumed feasible to identify cloze items that are

lIn this discussion, "cloze testing" refers to the standard
random deletion cloze method, where typically every nth word is

deleted. The answer format may be open ended or multiple choice.

There are, however, variations on the standard procedure that can be

more discrete point in orientation, such as cloze passages in which

only articles or only prepositions are deleted.



specifically targeted at assessment of reading comprehension.

More specifically, the present study examined a multiple-choice
version of the cloze method. In the traditional cloze procedure, the
examinee is required to fill in the blanks by writing in the words
that best fit the text. Where mass administration and scoring are
required, however, as with the TOEFL, this procedure would be
impractical. A feasible alternative is the multiple-choice (MC) cloze
format, in which examinees choose, from among several alternatives,
the response Chat best fills in the blank for each deleted word (cf.
Bensoussan, 1983; Guthrie, 1973; Hinofotis & Snow, 1978; Jonz, 1976.)
The multiple-choice cloze format, although lacking Che free-response
feature of the standard cloze procedure, has many aspects of the cloze
method that make it desirable for consideration, as suggested in the
following overview of the literature.

Overvl.w of Selected Literature

This section summarizes findings in the literature on cloze
testing that are directly related to the present study. The emphasis
is on studies that have employed a multiple-choice version of the
cloze test. However, to provide background information, the standard
cloze procedure is briefly considered first.

Standard cloze procedure. In the traditional form of the
standard (or "completion") cloze test, every nth (e.g., every fifth or
seventh) word is deleted (cf. Taylor, 1953). In a relatively common
variant, deletion occurs at irregular intervals, usually to allow for
deletion of specific types of words. The correct response can be the
exact deleted word, or it can be a reasonable substitute, with either
alternative producing acceptable results (e.g., Hinofotis, 1978;
Irvine, Atai, & 011er, 1974).

Research using the standard cloze procedure suggests that it is
an effective measure of English proficiency, both with native English
speakers (e.g., Anderson, 1976; Bormuth, 1966; O'Reilly & Streeter,
1977) and with nonnative English speakers (e.g., Anderson, 1976;
Friedman, 1964; 011er, 1979). Several of these authors have argued
that the doze procedure provides information that relates particu-
larly to reading comprehension, although others (e.g., Alderson, 1983)
have argued that the procedure measures other aspects of proficiency
such as grammar and vocabulary, to a greater degree. Whatever the
prevailing view, however, it seems reasonable to conclude that reading
ability is among the key components of English proficiency tapped by
the cloze procedure. A plausible hypothesis, then, is that one can
look at each Individual item in a cloze test and identify items that
are especially likely to tap processes related to reading
comprehension, as defined by sensitivity to long-range textual
constraints (cf. Bachman, 1985).

2
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Multiple-choice cloze test--native English speakers. The
multiple-choice version of the cloze test has been less thoroughly
researched than the completion cloze test, but the research that has
been done is sufficient to allow certain hypotheses to be drawn. One

group of studies has involved native English speakers--usually
elementary school children in the United States.

O'Reilly and his associates have conducted research with native
English-speaking elementary school children (e.g., O'Reilly & Schuder,
1977; O'Reilly & Streeter, 1977). O'Reilly and Streeter performed a
factor analysis of scores on various tests, including the MC cloze
test, the California Achievement Test (CAT), a test of intelligence,

and other measures. Two major factors were identified in this
analysis. One factor apparently involved "literal comprehension," or
"the apprehension of strictly literal meanings contained in sentences
and phrases as measured by reading tests that focus on factual
questions, questions about explicit details, and questions about
interpretation of meanings within the context of isolated sentences
and phrases" (O'Reilly & Streeter, 1977, p. 67). Relatively high
loadings on this factor were found for the MC cloze test as well as
for standard reading subtests tapping the abcve-mentioned types of
processes. A second factor, on which the MC cloze test showed only a
minor loading, was one related to inferential reasoning and intel-
ligence; the highest loadings on this factor were found for the
intelligence test and for the inferential subtests of the CAT.
O'Reilly and Streeter concluded that the MC cloze format is "in part a
measure of a restricted form of reading comprehension that is
essentially independent of IQ" (p. 67).

In other research involving MC cloze tests with native English
speakers, Guthrie (1973) found correlations in the low to mid .80s
with scores on the Gates-MacGinitie Reading Test for normal and
reading disabled readers of two age groups; and Cranney (1973) found a
correlation of .52 with scores on the Cooperative Reading Test for
college sophomores. (Cranney also found a correlation of .52 between
completion clok.e and Cooperative Reading Test scores.) These results

provide at least modest additional support for the view that
performance on an MC cloze test relates to reading comprehension in
native English speakers.

Multiple choice cloze test--nonnative English speakers. In the

several studies of MC cloze tests th,..t have been conducted with
nonnative English speakers, one issue of concern has been whether the
score on an MC cloze test relates to the score on a completion cloze

test. Hinofotis and Snow (1978) studied 66 students entering a
university ESL program. They obtained a correlation of .54 between MC
cloze and completion cloze tests, using exact word scoring of the
latter test, and a correlation of .59 using acceptable word scoring.
Pike (1979) studied TOEFL examinees from Peru, Chile, and Japan (Ns
per country ranging from 98 to 199), who were administered several
measures within a few days after taking the TOEFL, including an MC

cloze and a completion cloze test. Correlations between MC cloze and
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completion cloze tests ranged from .70 (Japan) to .89 (Peru);
correlations corrected for unreliability ranged from .86 to .99.
Variation among countries was attributed partly to differences in the
range of proficiency, with the greatest correlations between tests
observed for the Peruvian students, for whom the greatest range in
test scores was observed. An implication of these findings, then, is
that an MC clOze test and a completion cloze test may be measuring
similar processes.

Concurrent validity data from these and other studies also bear
on the question of similarity in processes measured by MC and
completion ;3.oze tests. Hinofotis and Snow (1978) correlated each
type of test with the placement test of the Center for English as a
Second Language (CESL) at Southern Illinois University. For all
students combined (i.e., those who had the MC cloze test first, and
those who had the completion cloze test first), correlations of the MC
cloze and completion cloze scores with total CESL test scores were .63
and .71, respectively. The difference between these correlations was
not significant, leading the authors tentatively to hypothesize that
the MC and completion doze tests provide similar information. (The

authors also note, however, that "the depressed variability in the
sample prevents us from concluding that an MC cloze test cannot be
substituted for a more complicated testing procedure" [p. 133].)

Brown (1980) examined the relation of both MC and completion
doze tests to the UCLA ESL placement examination (ESLPE) and observed
a correlation of .89 for the MC cloze test (N 57) and a similar
correlation for the completion cloze test (N 55) (.88 for exact word
scoring, and .90 for acceptable word scoring.) Scholz and Scholz
(1981) examined the concurrent validity of MC and completion cloze
tests for Chinese students of the English language, measured against a
combination of five English proficiency subtests: the Structure and
Listening subtests of the Comprehensive English Language Test (CELT),
and the Reading Comprehension, Vocabulary, and Writing Ability
subtests of the five-part TOEFL. They concluded that the concurrent
validity was about the same for the completion cloze and two versions
of the MC cloze test, one of which involved rational choice (i.e.,
selection by teachers) of distractors, and the other of which involved
empirical selection of distractors, using errors made by a previous
sample of students. (The latter method was also used by Hinofotis and
Snow and by Brown; the method of selecting distractors will be
discussed further below.) A reasonable conclusion from the above
studies, then, is that the MC cloze test and completion cloze test
measure similar processes, as evidenced by the fact that they
correlate at about the same level with criterion measures of English
language proficiency.

Correlations of MC cloze test with criterion subtests. It is

useful to examine the data from these studies further, in an effort to
determine the kinds of processes that are measured by MC doze tests.
In particular, it is of value to focus on studies involving nonnative
English speakers and to determine the degree to which MC cloze tests

4



correlate with each of several subtests of English proficiency tests.
Hinofotis and Snow (1978), examining subscores of the CESL placement
test, found that the correlation with an MC cloze test was .52 for the
CESL listening subscore, .53 for the reading subscore, and .62 for the
English structure subscore. Jonz (1976) found that an MC cloze test
showed the following correlations with subscores of the Virginia
Placement Test: Reading, .61; Composition, 80; Aural, 29; Vocabulary,
54; and Structure, .70. Baldauf and Propst (1979) administered MC
cloze tests and the Gates-MacGinitie (GM) reading test to fourth- and
fifth-grade ESL students, and found correlations ranging from .68 to
.83 between the MC cloze method and the GM Vocabulary subscore (the
magnitude of the correlation depending on the students' grade and the
method by which distractors were selected for the MC doze test), and
correlations ranging from .69 to .76 for the GM Comprehension
subscore. In these studies, then, the MC cloze score appeared to
correlate moderately with scores in leading comprehension, English
structure (where examined), and vocabulary (where examined).

A few studies have related MC cloze performance to subscores of
the TOEFL. Manning (1987), in a study that focused primarily on
another form of cloze procedure (the cloze-elide method), examined the
relation of MC cloze items to the TOEFL. He found that MC cloze
scores correlated .65, .73, and .73, respectively, with (a) Listening
Comprehension, (b) Structure and Written Expression, and (c)
Vocabulary and Reading Comprehension. In two other studies, an MC
cloze test was administered along with subtests of the five-part
TOEFL. Pike (1979) observed correlations with MC cloze scores,
corrected for unreliability, that ranged from .63 to .88 for Listening
Comprehension; .71 to .87 for English Structure; .80 to .98 for
Vocabulary; .93 to .95 for Reading Comprehension; and .76 to .90 for
Writing Ability, the magnitude of the correlation depending on the
examinees' native country. (Medians across.countries .69, .83, .86,

.94, and .88, respectively, for the five subtests.) Scholz and Scholz
(1981) found that, for the MC doze test involving teacher-selected
distractors (which yielded the highest validity coefficients among
various methods of selecting distractors), correlations of the MC
cloze test with each of Che three TOEFL subtests studied were:
Reading Comprehension for two different types of prose passages, .55
and .69; Vocabulary, .53 and .66; and Writing Ability, .54 and .59.
Thus, in these two studies involving the TOEFL, as well as in the
above studies involving other criterion measures, correlations with
the MC cloze scores were moderately high for the Reading Comprehension
scores, as well as for the Vocabulary and Writing Ability scores.

A general conclusion that may be derived from these studies is
that the MC cloze procedure taps processes relating to several aspects
of English proficiency, including reading comprehension, vocabulary,
and receptive aspects of writing ability.

Empirical vs. rational methods of creating distractors. Differ-

ent methods of creating items in the MC cloze test--particularly,
different methods of determining the distractors--could be a factor
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underlying whatever differences in results may have been observed
across studies. Two principal methods have been used in research
conducted to date. One--the empirical method--is to use common errors
observed via pretesting with a completion cloze test; this is the
method used in the studies cited above by Brown, Cranney, Hinofotis
and Snow, Jonz, and Scholz and Scholz. The other--the rational
selection method--is to have specialists select distractors based on
examination of the passage and on consideration of possible sources of
examinee error. This method has been employed in the above-mentioned
studies by Baldauf and Propst, Guthrie, and Scholz and Scholz, and
also in a study by Bensoussan and Ramraz (1984). (Another method,
employed by O'Reilly and associates, is computerized random
identification of distractors from a list of common words.)

One of the studies discussed above (Scholz and Scholz, 1981)
employed both empirical and rational methods of distractor selection
and thus obtained data that would allow comparison of the two.
Examining the concurrent validity of the MC cloze test against a
combination of English proficiency subtests as a criterion (see
above), they found that the rational method of distractor selection
for the MC cloze test yielded correlations of .62 and .74 (for two
passages) with the criterion. (Note that these correlations were
comparable to those obtained with completion cloze items--.67 and
.64.) In contrast, the correlations were lower for distractors
derived empirically through (a) use of common errors made by pretest
examinees with another native language (.49 and .66) and (b) use of
common errors by examinees with the same native language (.45 and
.58). Furthermore, correlations with the TOEFL subtests were higher
in every case for MC cloze items based on rational selection of
distractors than for items based on empirical selection. This is the
only study located that compared empirical and rational methods of
distractor selection; but to the extent it is possible to generalize
from these data, it appears that rational selection of distractors can
be at least as effective as empirical selection.

Summary of evidence on MC cloze test. To summarize, it appears
that an MC cloze test taps processes related to several aspects of
English proficiency, including reading comprehension, vocabulary,
grammar, and receptive aspects of writing ability. Although most
studies of the MC cloze test have used distractors selected empiri-
cally, based on errors made on a completion cloze test, the ene study
identified that compared various methods showed that rational selec-
tion of distractors by specialists can be as effective as empirical
selection.

An interpretation. That MC cloze items apparently tap processes
related to several aspects of English proficiency may be due in part
to the fact that the typical MC cloze test contains a number of
different types of items. For example, some items can be regarded as
tapping knowledge of vocabulary, without need for comprehension across
clausal boundaries. An example of such an item, taken from the
Secondary Level English Proficiency Test, is the following: "The
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early humans discovered the of living and working
together in groups. (Response alternatives: (a) behaviors, (b)
advantages, (c) theories, (d) arrangements)." Other item categories

can tap examinees' understanding of structural or semantic aspects of

text. Furthermore, among items that tap semantic aspects, some items
may require understanding of only a small portion of text immediately

surrounding the deletion, while other items may require understanding
of a much larger portion of text.

It is hypothesized, then, that one can identify different
categories of MC cloze items that tap different components of English
proficiency, and that those items that primarily involve reading
comprehension, as defined by sensitivity to long-range textual
constraints, can be specifically targeted for special attention. This

assumption is consistent with the arguments put forward by Bachman
(1985) in a study using the standard cloze procedure and by Bensoussan
and Ramraz (1984) in a study using the MC cloze method.

Objectives of the Present Research

The purpose of the present research was to determine how various
categories of MC cloze items relate to the structure of the TOEFL.
More sr,ecifically, the objectives were (a) to develop an MC cloze test
in which the items could be classified according to the areas measured
on the nonaural parts of the TOEFL--grammar, vocabulary, and reading
comprehensionand (b) to determine the relation of each category of
MC cicze item to each part of the TOEFL. It was assumed that the MC
cloze category that was thought to tap a particular aspect of language
proficiency would relate most highly to the TOEFL item type designed
to measure the same aspect. Thus, MC cloze items classified as
tapping grammar might be expected to relate most strongly to TOEFL
items in the Structure and Written Expression section; MC cloze items
classified as tapping vocabulary might relate most strongly to TOEFL
Vocabulary items; and MC cloze items regarded as tapping reading
comprehension might relate most strongly to TOEFL Reading Comprehen-

sion items.

From a practical standpoint, the results could help indicate the
kind of information that might be provided by different categories of
MC cloze items, if such items were to be considered for use in
connection with the TOEFL. In particular, the data would show whether

a MC cloze item type could be developed that relates specifically to

reading comprehension more than to other aspects of English
proficiency, in order to address the concerns about reading assessment

raised earlier.

To address the above issues, the plan was to administer, in an
operational testing situation, a test containing four sections: the

three standard sections of the TOEFL and an experimental section
containing 50 MC cloze items. A factor analysis of the basic TOEFL
(i.e., the first three sections of this four-section test) would be



conducted to determine the degree to which the different parts of the
TOEFL measured distinct skills. Then, the correlations of the various
categories of MC cloze items with each other would be obtained. And,
finally, correlational analysis would assess the relation of each
category of MC cloze item to each part of the TOEFL. In this way, the
study would determine whether the MC cloze items that are intended to
tap a given skill were most highly related to the TOEFL items designed
to measure that same skill.

The analyses just described were conducted for each of the nine
language groups with the highest TOEFL candidate volumes. These
groups included Arabic, Chinese, Farsi, French, Indonesian, Japanese,
Korean, Spanish, and Thai. By performing separate analyses for each
language group, the study provided data on interrelations among item
types that would not be artifactually raised or lowered by conducting
a single analysis with data from all language groups combined.
Further, because separate analyses were conducted for each language
group, it was possible to look for consistencies in results across
groups, thus permitting conclusions about the generality of the
observed results. And where differences were found, it would be
possible to entertain hypotheses about the basis for the differences.

The research also dealt with a key statistical matter--estimation
of parameters according to item response theory (IRT; Lord, 1980).
IRT provides the basic method by which TOEFL test forms are equated.
For this reason, it is essential that any item type considered for use
in the TOEFL be amenable to IRT scaling. In IRT scaling, certain
parameters must be determined for each item (see Results section).
These parameters were estimated here in order to see whether MC cloze
items are sufficiently amenable to IRT parameter estimation to warrant
their eventual use in connection with the TOEFL.
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Method

Subjects

The subjects of the study were 11,290 examinees who took the
TOEFL at the November 1984 International administration at domestic
test centers (i.e., test centers in the United States and Canada).

The sample consisted of all examinees,in the nine language groups
containing the highest candidate volumes. The sample constituted 78%

of the total candidate volume in domestic test centers.

The language groups represented and the number of examinees per
group were: Arabic (1,833), Chinese (4,016), Farsi (476), French

(341), Indonesian (640), Japanese (922), Korean (1,331), Spanish

(1,293), and Thai (438). The sample thus consisted of several

different language families: Indo-European (Spanish, French, and

Farsi); Altaic (Japanese and Korean); Sino-Tibetan (Chinese); Austro-

Tai (Indonesian and Thai); and Semitic (Arabic).

Materials

The examinees were given a special test form consisting of the

regular three sections of the TOEFL followed by a fourth section

consisting of MC cloze items.

The TOEFL. The three sections of the TOEFL are (a) Listening
Comprehension, (b) Structure and Written Expression, and (c)

Vocabulary and Reading Comprehension. As outlined in the TOEFL Test

and Score Manual (Educational Testing Service, 1987) the item types

are as follows. In Listening Comprehension, the examinee hears spoken

material (either single statements, short dialogues, or short

monologues) and then hears questions about them, which he or she

answers by selecting the correct answer choices in a test booklet. In

the other two sections, all information is presented in written form.

The Structure and Written Expression section consists of two item

subtypes. In each Structure item, the examinee is given a portion of

a sentence and, from the response alternatives, must choose the word

or phrase that best completes the sentence. In each Written

Expression item, the examinee is given a sentence in which words or

phrases are underlined, and the examinee must indicate the underlined

word or phrase that is ungrammatical. The third section consists of

two basic item subtypes, Vocabulary and Reading Comprehension. In

each Vocabulary item, a sentence is presented with a word or phrase

underlined, and the examinee must choose the response alternative that

is synonymous with the underlined word or phrase. In the Reading

Comprehension part, segments of text are presented and, following each

segment, several questions appear. The examinee must answer each

question by selecting the correct response alternative.

The TOEFL form used in the study was that developed for use in
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the November 1984 administration. Thus, although experimental cloze
items were added to the test as a fourth section, the TOEFL used in
the study was an operational test, prepared according to the usual
procedures.

The cloze items. MC cloze items were developed for purposes of
this study. To develop these items, six passages from previously used
TOEFL forms were identified as representing an appropriate range of
difficulty, according to statistical analyses of data from previous
administrations.

Using these passages (and making some rodifications as
necessary), a total of 150 MC cloze items were developed, including
the response options. A rational deletion procedure was used for
identifying the words to omit, and items were developed that fit the
categories in the classification scheme described below.2

On the basis of data from pretesting in three local universities
(including students in the regular academic program and students in
the intensive English program at each university to ensure a broad
spectrum of proficiency), a final set of three passages was selected.
These were passages for which the range of difficulty matched the
range of difficulty encountered in the typical TOEFL. Then, to select
the final 50 MC cloze items to include in the study, 25 items in the
selected passages were eliminated by omitting the last few items per
passage, including the sentences in which they appeared (except those
sentences that were essential to the point of the paragraph). The
final passages began with intact sentences and ended with one or two
intact sentences. In the final set of 50 items, the number of words
between deletions ranged from 4 to 15, with an average of 8.9.

A final step consisted of modifying either the stem or a response
option in each of a few items, for either of the following reasons:
(a) pretesting indicated that the item showed a low correlation with
total MC cloze score, or (b) test-sensitivity review indicated the
need for slight rewording.

The four sections of the test, including the cloze items in
Section 4, are presented in Appendix A.

Classification scheme for cloze items. A classification scheme
was devised for the MC cloze items. This scheme recognizes that the
three skill areas of grammar, vocabulary, and reading comprehension
are interrelated in certain respects and that reading comprehension is
involved to some degree in all items. Thus, some items might
primarily tap reading comprehension, as they require sensitivity to
longer-range textual constraints, and secondarily require knowledge of
vocabulary or knowledge of grammar. Other items might primarily tap

2The items, and the classification scheme, were developed by
coauthors 011er and Butler.
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vocabulary or grammar and secondarily involve reading comprehension,

in that they require attention only to short-range constraints of

semantics or syntax.

Thus, a four-category scheme was developed wherein the categories

were defined as follows:

(a) Reading Comprehension/Grammar (RG) (9 items)

In this category, the task is one of understanding propositional

information at an interclausal level, but answering the question also

emphasizes knowledge of syntax (i.e., sequential arrangement and

markers of such arrangements) rather than of lexicon.

Example (Item 3): A ballad is a folk song; however, a folk
song is not a ballad [because, if, whether, unless] it tells

a story.

(The brackets denote the place where a word has been deleted, and

the words in the brackets are the response alternatives. In the

actual test, the response alternatives were vertically aligned in a

rectangular frame, as shown in Appendix A.)

(b) Reading Comprehension/Vocabulary (RV) (14 items)

In this category the problem is one of long-range constraints,

but a lexical choice is required to solve it. The reader's task is

basically one of understanding the text and getting the propositional

information out of elements that may be some distance apart (usually

across clause boundaries), yet a lexical choice is also required.

Example (Item 19): ...known as the Lost Sea. It is listed

(in) the Guinness Book of World Records as the world's

largest underground [water, body, lake, cave].

(Parentheses denote another place where a word has been deleted,

the correct response here being the word "in.")

Note that with item types a and b, understanding of textual

constraints is not necessarily required across a great physical

distance; it does, however, require understanding of textual

constraints at least across clause boundaries and taking account of

inter- rather than intrapropositional relationships.

(c) Grammar/Reading Comprehension (GR) (15 items)

Here the source of item difficulty involves relatively short-

range grammatical constraints--usually a few words on either side of

the blank, or within a single grammatical phrase or clause. The item

11



primarily taps knowledge of surface syntax, and reading comprehension
is involved primarily because the reader must understand within-
clause propositional information.

Example (Item 2): It is generally understood that a ballad
is a song that tells a story, (but) a folk song is not so
[easy, easily, ease, easier] defined.

(d) Vocabulary/Reading Comprehension (VR) (12 items)

The primary aspect of this category is vocabulary (including
idioms and collocations) although it also invokes reading
comprehension to the extent of understanding the information presented
within clause boundaries. The main source of difficulty, from the
examinee's standpoint, is vocabulary--not grammar and not the
understanding of long-range textual constraints.

Example (Item 9): In fact, there are folk songs for many
occupations--railroading, [following, mustering,
concentrating, herding] cattle, and so on.

Appendix A presents all of the cloze items used in the study, and
Appendix B presents their category designations, as determined by a
consensus of raters. (The rating procedure is described in the
Results section.)

Procedure

The first three sections of the test--the basic TOEFL--were
administered in the standard manner. A total of 33 minutes was
allowed for completion of the fourth, cloze section. This amount of
time apparently was more than adequate, as determined by observation
of the students in pretesting and by reports from two test center
supervisors that 33 minutes was about 5 minutes more than was needed.

So the examinees would not come unprepared for the doze section,
an explanatory flyer had been sent to them prior to the test. The
flyer contained a sample passage with MC cloze items, and it briefly
indicated the reasons for inclusion of the fourth section. The flyer
is presented in Appendix C.

At the beginning of the test administration, the test supervisor
reiterated the points made in the flyer. The supervisor explained (a)
that the test would consist of four sections; (b) that the first three
sections contained the standard TOEFL items and comprised the basis
for the examinee's TOEFL score; and (c) that the fourth section
contained a new type of item and that performance on this section
would not count toward the TOEFL score but that the examinees should
do their best. It was felt that, in an operational test setting, the
examinees would be unlikely to risk answering any test items
carelessly.

12



Results

Method of Analysis

Three sets of analyses were performed, each for the nine language

groups separately. First, the basic TOEFL (excluding the cloze items)
was factor analyzed to determine the degree to which the various parts

of the TOEFL tap independent skills. Toward this end, a confirmatory

factor analysis was employed, with an exploratory factor analysis

performed as a preliminary step. Second, correlations among the cloze

item categories were computed to determine the degree of independence

among them. Finally, correlations were computed between the cloze
item categories and the different parts of the TOEFL to determine

whether cloze and TOEFL items that are intended to tap a particular

skill relate more highly to each other than to items intended to
measure other skills. Additional analyses examined the multiple
regression of cloze performance on TOEFL performance and determined

the degree to which cloze items are amenable to estimation of IRT

parameters.

Analyses of the TOEFL

The factor analyses of the TOEFL, though an initial step toward

relating the MC cloze items to the TOEFL, were necessarily comprehen-

sive. Thus, a substantial portion of the results section is devoted

to discussion of these analyses.

For purposes of the present study, the second and third sections

of the TOEFL were broken down into their two components, thus yielding

five scores for analysis: (1) Listening Comprehension, (2) Structure,

(3) Written Expression, (4) Vocabulary, and (5) Reading Comprehension.

There were two reasons for subdividing the test in this fashion.

First, the factor analysis by Swinton and Powers (1980) cited earlier

had suggested that, depending on the language group ctudied,

Vocabulary and Reading Comprehension may load on different factors;

further, although the separation of Structure and Written Expression

was not as clear, data from Swinton and Powers also indicated the

merits of examining these two subsections separately. (Subparts of

the Listening Comprehension section, however, appeared to be highly

related to each other.) The second reason for breaking down the test

.in this fashion is that the original TOEFL consisted of five parts

that were roughly comparable in format to the five parts listed above.

In 1976, Structure and Written Expression were combined, as were

Vocabulary and Reading Comprehension, based on correlational data from

Pike (1979). Despite these correlational data, however, these five

parts reflect somewhat different content and thus deserve separate

examination in order to determine the relation of each to performance

on the MC cloze test and its separate item categories.
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The first results of interest, presented in Table 1, are the
means and standard deviations of TOEFL scores for the nine language
groups, as these data indicate the relative proficiency of the groups.
Scores tended to be highest for the French and Spanish groups and
lowest for the Japanese and Arabic groups, with scores of the other
groups falling in between. These results are similar to those found
in other research. Most pertinent are the studies by Alderman and
Holland (1981) and Swinton and Powers (1980), who examined TOEFL data
from seven language groups. (The same data base was used in both
studies.) Five of the same language groups were used in the present
study: Arabic, Chinese, Farsi, Japanese, and Spanish. As in the
previous research, the highest-scoring language groups of the five
were Spanish and Chinese. Also, in both cases, Arabic and Japanese
examinees had scores that were similar and were at the bottom or near
the bottom of the ranking. The one difference is that the Farsi group
ranked at the bottom in the earlier research but in the middle of
these five groups in the present research. This last result
undoubtedly reflects a change due to the political situation in the
early 1980s, such that Iranian students attending U.S. universities
are now a more selective group.

Table 2 presents, for each language group, intercorrelations
among the five parts of the TOEFL, the reliabilities of the scores,
and the correlations corrected for unreliability. Most relevant ior
the present purposes are the corrected correlations, presented above
the diagonal in each case. These correlations show that there is a
relatively high degree of relationship among the last four parts of
the test; the only part that appears to be somewhat separate from the
others is Listening Comprehension. As will be seen below, factor
analyses also suggest that the four nonlistening parts of the test tap
highly related processes.

Exploratory factor analyses. The purpose of this set of analyses
and the subsequent confirmatory factor analyses was to establish the
factor structure of the TOEFL, so that the role of the MC cloze items
in this structure could be established for each of the language
groups. The exploratory factor analyses were performed as a
preliminary step to conduction of the confirmatory factor analyses,
which were intended to provide the primary basis for inferences about
the test's structure.

For all factor analyses, each subsection of the test was divided
into "parcels," with each parcel consisting of the total score for a
group of items. There were three parcels of items for each of the
five subsections of the test except Structure, fox which there were
two parcels. The items in each parcel were chosen so that, within
each subsection, the parcels would be roughly equal in average
difficulty and in distribution of item difficulties. These parcels
served as the basic units of analysis.
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Table 2

Correlations Among TOEFL Subscores and Reliabilitiesa

Language

Group

List.

Comp. Struc.

Writ.

Exp. Vocab.

Read.

Comp.

Arabic List. Comp. [.901 .82 .80 .81 .80

Struc. .64 (.68] .94 .92 .88

Writ. Exp. .69 .71 [.83] .91 .89

Vocab. .71 .70 .77 [.85] .92

Read. Comp. .68 .65 .72 .76 [.80]

Chinese List. Comp. [.88] .77 .74 .80 .81

Struc. .58 [.64] .99 .90 .86

Writ. Exp. .61 .69 [.75] .88 .84

Vocab. .68 .65. .69 [.82] .92

Read. Comp. .68 .62 .65 .75 (.80]

Farsi List. Comp. [.91] .82 .79 .80 .84

Struc. .67 [.73] .92 .88 .91

Writ. Exp. .69 .72 [.85] .88 .85

Vocab. .71 .69 .75 (.86) .88

Read. Comp. .74 .71 .72 .74 [.84]

French List. Comp. [.93] .88 .83 .81 .88

Struc. .70 [.69] .98 .99 .89

Writ. Exp. .72 .73 [.81] .93 .87

Vocab. .71 .75 .76 [.83] .89

Read. Comp. .79 .69 .73 .76 (.87]

Indonesian List. Comp. [.88] .86 .80 .88 .83

Struc. .65 (.65] .87 .87 .88

Writ. Exp. .64 .59 [.72] .91 .88

Vocab. .74 .63 .69 [.80] .88

Read. Comp. .68 .62 .65 .68 [.76]

Japanese List. Comp. [.90] .79 .81 .81 .84

Struc. .63 [.71] .98 .92 .94

Writ. Exp. .69 .74 [.80] .91 .89

Vocab. .71 .71 .75 (.85) .92

Read. Comp. .73 .73 .73 .77 [.84]

Korean List. Comp. [.91] .68 .73 .73 .76

Struc. .55 [.72] .97 .89 .88

Writ. Exp. .62 .73 [.79] .90 .87

Vocab. .64 .70 .74 [.85] .91

Read. Comp. .66 .68 .71 .76 [.84]
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Table 2 (continued)

Language

Group

List.

Comp. Struc.

Writ.

Exp. Vocab.

Read.

Comp.

Spanish List. Comp. (.921 .83 .86 .83 .79

Struc. .67 (.70] .97 .91 .88

Writ. Exp. .75 .74 [.83] .90 .85

Vocab. .71 .68 .73 1.791 .94

Read. Comp. .70 .68 .72 .77 [.84]

Thai List. Comp. [.89] .78 .70 .72 .79

Struc. .58 [.63] .94 .86 .89

Writ. Exp. .57 .64 (.73] .85 .89

Vocab. .60 .61 .65 j.801 .85

Read. Comp. .66 .62 .67 .67 (.78)

a
Coefficient alpha reliabilities are in brackets. Raw

correlations appear below the diagonal, and correlations
corrected for attenuation appear above the diagonal.



The first step was a principal components analysis. The initial
results of interest were the eigenvalues resulting from this analysis,
which are shown in Table 3. For every language group, the first
eigenvalue was very large, ranging from 7.10 (accounting for 51% of
the total variance) to 8.73 (62% of the total variance), with a median
across language groups of 8.25 (59% of the total variance). The
second eigenvalues were generally much lower, ranging from .82 to 1.16
(median .84). The first two eigenvalues together accounted for 58%
to 68% of the variance (median 66%). Other eigenvalues were below
.76. Although the benefit derived in going from one factor to two
apparently was not substantial, as most of the second eigenvalues were
below 1, the latter eigenvalues were close enough to 1 to warrant
entertaining the possibility of a two-factor solution.

Varimax orthogonal rotations were performed for (a) a two-factor
solution, for reasons just mentioned, (b) a three-factor solution,
since the earlier Swinton and Powers (1980) study had suggested the
presence of three factors, and (c) a five-factor solution, because it
was of interest to see the extent to which the test's factor structure
would be linked to the test's five subsections. Output from the
Varimax solutions are presented in Appendix D.

Although the data from the Varimax rotations were cleaner for
some language groups than others, with some indication of a cLear
distinction among factors for certain groups, generally the solutions
were not clear-cut. One reason for this is that the Varimax technique
tends to capitalize on quite small differences in correlations among
parcels, with only a .01 or .02 point difference in correlations often
determining whether a parcel loads on one factor rather than another.
More importantly, a Varimax solution may yield what appears to be
several factors, but since it is an orthogonal solution it cannot show
the extent to which the imrts of the test are correlated with each
other. Thus, determining the number of factors that meaningfully
distinguish the skills measured by the TOEFL requires a method that
permits assessment of the degree of relationship among parts of the
test. The confirmatory factor analyses, discussed in the next
section, provide such information, as they permit examination of the
correlations among predefined factors.3

Confirmatory factor analyses. A set of confirmatory factor
analyses for each language group (Joreskog, 1971) was conducted, using
the maximum likelihood estimation procedure of LISREL VI (Joreskog &
Sorbom, 1981, 1983). Parallel analyses were conducted on the
correlation and variance-covariance matrices. The results of these

3Although an oblique rotation could also have been conducted to
obtain information relevant to this issue within an exploratory
factor-analytic framework, it was decided to proceed directly to the
confirmatory factor analyses.
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Table 3

First Six Eigenvalues from Principal Components Factor Analysis
of the TOEFL and Cumulative Percentage of Total Variance

Accounted for, by Language Group

Language Percentage of

Group Eigenvalue Total Variance

Arabic 8.25 59

.84 65

.66 70

.54 74

.52 77

.47 81

Chinese

Farsi

French

Indonesian

Japanese

7.55 54

.98 61

.75 66

.56 70

.55 74

.53 78

8.48 61

.83 67

.62 71

.61 75

.52 79

.43 82

8.73 62

.82 68

.65 73

.57 77

.48 80

.44 84

7.36 53

.82 58

.76 64

.69 69

.58 73

.57 77

8.48 61

.86 67

.63 71

.54 7

.48 79

.48 79
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Table 3 (continued)

Language Percentage of
Group Eigenvalue Total Variance

Korean

Spanish

Thai

8.05 57

1.16 66

.68 71

56 75

,51 78
.44 81

8.40 60

.82 66

.69 71

.54 75

.49 78

.48 81

7.10 51

1.08 58

.76 64

.71 69

.66 74

.64 78



two sets of analyses were basically the same. lt was decided to focus
on the analyses of the correlation matrices because of the relative
ease of interpreting their results.

The degree of fit of different factor solutions (i.e., solutions
differing in number of factors used) was assessed by two indices: the

goodness of fit index, and the root mean square residual.4 The
goodness of fit index is a value that approaches unity as its optimal
limit; the closer the index is to unity for a given solution, the
greater is the likelihood that the number of factors in that solution
is sufficient to account for the data. The root mean square residual
is a number that is generally near zero when the fit of the model is
good. In effect, it reflects the average portion of the observed
correlations that is not attributed to the factors that have been
defined. When two possible solutions are attempted, such as a a two-
factor solution and a three-factor solution, if these indices are not
substantially different for the two solutions, the solution involving
the smaller number of factors is generally preferred.

For the present purposes, four solutions were attempted. First,

because of the design structure of the test, and the goal of relating
MC cloze performance to each part of the TOEFL, a five-factor solution
was tried, in which the'five factors were Listening Comprehension,
Structure, Written Expression, Vocabulary, and Reading Comprehension.
A second solution was one involving three factors, in which the
factors reflected the three sections of the TOEFL: (a) Listening
Comprehension, (b) Structure and Written Expression, and (c)
Vocabulary and Reading Comprehension. A third solution was one
involving two factors, which related to (a) Listening Comprehension,
and (b) all other subtests. The basis for this last analysis lay in
the two-factor Varimax results (Appendix D); to the extent that two
factors could be identified, the highest loadings on the first factor
were associated with Listening Comprehension and those on the second
factor were associated with the remainder of the test. A fourth
analysis was a one-factor solution, which was conducted to permit
comparison with the other solutions with respect to goodness of fit.
The factor loadings for each of the four solutions are presented in
Appendix E.

The goodness of fit index and root mean square residual for each
solution and each language group are presented in Table 4. Whereas

the goodness of fit indices for the one-factor solution generally
ranged from the low to high .80s (median across language groups
.86), the indices for the two-, three-, and five-factor solutions
ranged from the low to high .90s (medians for the three solutions.

4A maximum likelihood ratio chi-square index is sometimes
examined in this context, but it was not used here because it is
sample-size dependent, and the present study used a very large sample.
With samples of sufficient size, even trivial departures from fit will
yield a significant chi-square.
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.95, .96, .98). Thus, the difference between one- and two-factor
solutions in goodness of fit was reasonably large. Hence, a two-
factor solution apparently provides a better fit to the data than a
one-factor solution. The results differ slightly between the two- and
three-factor solutions, and between the three- and five-factor
solutions. But the differences are so small, and the indices so near
their limits with the two-factor solution, that two factors appear
sufficient to account for performance on the TOEFL.

Another aspect of the data that supports the above conclusion is
the correlations among factors in the two-, three-, five-factor
solutions, which appear in Tables 5 and 6. In the two-factor
solution, the correlation between the Listening Comprehension factor
and the nonlistening factor ranged from .76 to .89 across language
groups, with a median of .84. In the three-factor solution, the
correlations involving the Listening Comprehension factor ranged from
.71 to .89, with a median of .83, whereas the correlations between the
two non-listening factors ranged from .89 to .96, with a median of
.94. In the five-factor solution, the correlations involving the
Listening Comprehension factor ranged from .68 to .88, with a median
of .81, whereas the correlations among the other four factors ranged
from .83 to .99, with a median of .90. Thus, a reasonable conclusion
is that the Listening Comprehension factor is less highly correlated
with the other factors than the latter are with each other (although
the correlations between the Listening Comprehension factor and the
others are still relatively high).

Regarding the correlations among the nonlistening factors in the
five-factor solutions, there did not appear to be any consistent
pattern across language groups except for the fact that the
correlation between factors 2 (Structure) and 3 (Written Expression)
was generally the highest in the cluster, with a median across
language groups of .97. However, factors 4 and 5 (Vocabulary and
Reading Comprehension) did not show consistently higher correlations
with each other than with factors 2 and 3. For example, the

Vocabulary factor showed median correlations of .90, .91, and .90,

respectively, with Structure, Written Expression, and Reading
Comprehension. So it must be concluded that these four factors do lot
divide into clearly identifiable subsets.

In sum, two factors at most appear sufficient to account for
performance on the TOEFL. Even a one-factor solution can account for
a sizable portion of the variance in performance, although there seems
to be some merit in regarding the Listening Comprehension factor
somewhat distinct from factors associated with the other parts of the
test. Perhaps most important for purposes of the present study, there
seems to be little empirical indication that the nonlistening parts of
the test--Structure, Written Expression, Vocabulary, and Reading
Comrpehension--measure separate aspects of English proficiency.
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Table 5

Correlations among Factors in Two- and Three-Factor
Confirmatory Factor Analyses of the TOEFL

Language
Group

Two-Factor
Analysis Three-Factor Analysis

List. Comp. List. Comp.
Struc. &
Writ. Exp.

Arabic
Struc. & Writ. Exp. .83

Non-list.
a

.84 Vocab. & Read. Comp. .83 .94

Chinese
Struc. & Writ. Exp. .76

Non-list. .82 Vocab. & Read. Comp. .82 .89

Farsi
Struc. & Writ. Exp. .82

Non-list. .86 Vocab. & Read. Comp. .85 .94

French
Struc. & Writ. Exp. .85

Non-list. .88 Vocab. & Read. Comp. .87 .94

Indonesian
Struc. & Writ. Exp. .85

Non-list. .89 Vocab. & Read. Comp. .89 .96

Japanese
Struc. & Writ. Exp. .80

Non-list. .84 Vocab. & Read. Comp. .85 .94

Korean
Struc. & Writ. Exp. .71

Non-list. .76 Vocab. & Read. Comp. .76 .92

Spanish
Struc. & Writ. Exp. .86

Non-list. .86 Vocab. & Read. Comp. .82 .90

Thai

Struc. & Writ. Exp. .73

Non-list. .78 Vocab. & Read. Comp. .79 .93

a"
Non-list." represents the factor defined by the four

nonlistening parts of the TOEFL: Structure, Written Expression,
Vocabulary, and Reading Comprehension.
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Table 6

Correlations among Factors in Five-Factor
Confirmatory Factor Analysis of the TOEFL

Language
Group

Factor

List.

Comp. Struc.

Writ.
Exp. Vocab.

Arabic
Struc. .82

Writ. Exp. .81 .93

Vocab. .81 .91 .91

Read. Comp. .80 .87 .88 .91

Chinese
Struc. .77

Writ. Exp. .75 .98

Vocab. .80 .89 .88

Read. Comp. .81 .85 .83 .92

Farsi
Struc. .85

Writ. Exp. .79 .94

Vocab. .80 .90 .89

Read. Comp. .84 .94 .86 .87

French
Struc. .84

Writ. Exp. .84 .94

Vocab. .81 .94 .94

Read. Comp. .87 .85 .88 .89

Indonesian
Struc. .85

Writ. Exp. .79 .87

Vocab. .88 .86 .91

Read. Comp. .82 .86 .87 .86

Japanese
StrUC. .78

Writ. Exp. .80 .97

Vocab. .81 .90 .91

Read. Comp. .84 .92 .89 .91
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Table 6 (continued)

Language
Group

Factor

List.
Comp. Struc.

Writ.
Exp. Vocab.

Korean
Struc. .68
Writ. Exp. .72 .97

Vocab. .73 .89 .91
Read. Comp. .75 .87 .86 .90

Spanish
Struc. .84

Writ. Exp. .85 .97

Vocab. .83 .91 .90
Read. Comp. .79 .88 .85 .93

Thai
Struc. .85

Writ. Exp. .69 .99
Vocab. .72 .95 .84
Read. Comp. .78 .97 .87 .84
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Analyses of MC Cloze Items

Content analysis. As indicated above, the MC cloze items were

subdivided into four different categories: Reading Comprehension/

Grammar (RG), Reading Comprehension/Vocabulary (RV), Grammar/Reading

Comprehension (GR), and Vocabulary/Reading Comprehension (VR). In

addition to the two persons who developed the classification scheme,

two other persons with expertise in ESL were given descriptions of the

four categories and the three passages with the 50 MC cloze items and

were asked to indicate the category in which each item belonged.5

Thus, there were four persons evaluating the categories of the items.

Although the first two persons developed the classification scheme,

they had worked independently; thus they were treated as independent

judges for the present purpose.

The four judges were asked to indicate the category in which each

item should be placed. They were told: "You may feel that some items

clearly fall into the categories you have indicated, whereas you may

be less sure of others. For each item, we would like you to indicate
your degree of certainty in this regard on a four-point scale: Very

certain (4), Somewhat certain (3), Somewhat uncertain (2), and Very

uncertain (1). For those items you do not rate as Very certain, please

indicate the other category (or categories) in which the item could

also be placed, in your judgment."

Of the 50 items, 14 were placed in the same category by all four

judges and 30 were placed in the same category by three of the four

judges (and for 15 of these 30 items, the fourth judge's secondary

rating was the same as the other judges' primary rating). Of the

remaining 6 items, 3 were rated in one category by two judges and

another category by two others, while the other 3 were placed in one

category by two judges and in each of two other categories by the

other judges.

For purposes of the analyses to follow, each of the 50 items was

placed into a category based on the judges' ratings. Where three or

four judges picked the same category (44 of the 50 items), the item

was assigned to that category. Where two judges picked one category

but the other two judges were split between two other categories (3

items), the item was assigned to the first category. Where two judges

picked one category and the other two picked another category (3

items), the item was assigned to the category of the judges who

attributed greater confidence to their ratings. Appendix B presents

the categories in which the items were placed.

Empirical analysis of item classification. Table 7 presents the

means and standard deviations of the MC cloze scores. The different

5The authors gratefully acknowledge the contribution of Lyle
Bachman of the University of Illinois and Marianne Celce-Murcia of the

University of California at Los Angeles in this phase of the project.
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Table 7

Means and Standard Deviations of Cloze Scores

Language
Group

Cloze Item Category

RG
(Max.=9)

RV

(Max.=14)
GR

(Max.=15)
VR

(Max.=12)

Total

Cloze Score
(Max.=50)

Arabic Mean 4.44 5.28 9 33 6.47 25.52
SD 1.93 2.68 3.1) 2.44 8.53

Chinese Mean 5.16 6.70 10.68 7.62 30.16
SD 1.88 2.64 2.46 2.33 7.56

Farsi Mean 5.08 6.14 10.16 7.18 28.55
SD 2.03 2.97 2.99 2.68 9.19

French Mean 6.07 9.63 12.76 9.09 37.55
SD_ 1.84 2.95 2.21 2.20 7.92

Indonesian Mean 4.44 5.76 10.00 6.65 26.86
SD 1.81 2.23 2.35 2.25 6.76

Japanese Mean 4.65 6.44 10.05 6.96 28.10
SD_ 1.99 2.77 2.70 2.49 8.22

Korean Mean 4.46 6.43 10.03 7.41 28.33
SD_ 1.97 2.79 2.85 2.45 8.45

Spanish Mean 5.59 8.68 11.75 8.41 34.44
SD_ 1.94 2.84 2.68 2.28 8.32

Thai Mean 4.67 5.84 10.20 7.10 27.81
SD 1.80 2.40 2.44 2.28 7.15_
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language groups tended to rank order in the same manner as they did

for TOEFL performance, with the French group showing the highest

scores and the Arabic group, the lowest.

The total score for each MC cloze category was computed, and

correlations among these scores were calculated . Also, reliabilitieE

of the four categories were computed. These data are presented in

Table 8. Although the correlations were generally in the .50s and

.60s, Che reliabilities of the scores for the different MC cloze

categories were typically within the same range. Hence, as measured

against the reliabilities, these correlations may be regarded as quite

high.

Variation in reliability among the categories could be due to

differences among the MC cloze subscores in number of items
contributing to them--9, 14, 15, and 12, respectively, for RG, RV, GR,

and VR. Thus, to permit comparison of the reliability coefficients,

the Spearman-Brown formula was applied in order to yield estimates of

the reliabilities that would have been observed if each MC cloze

category had contained 15 items. The results are presented in Table 8

under the heading "corrected reliability." With the corrections it

can be seen that the reliabilities of the four MC cloze item

categories are relatively comparable. (Note that, overall, the

reliabilities appear to be slightly higher for the European and

Semitic languages--French, Spanish, and Farsi--than for the others).

In sum, the key finding of the analyses of MC cloze items is that

the correlations do not provide a clear basis on which to conclude

that the four categories are measuring distinct processes.

The Relation of MC Cloze Items to the TOEFL

Correlations among cloze and TOEFL scores. The main objective of

the study was to determine how the MC cloze items relate to the

different parts of the TOEFL, for each language group. In this

regard, correlations were computed among the MC cloze and TOEFL

scores, the former consisting of the scores for each MC cloze item

category and total MC cloze score, and the latter consisting of the

scores for the five parts of the TOEFL and the total TOEFL score. The

correlations are presented in Table 9, and the correlations corrected

for unreliability are presented in Table 10. The discussion to follow

is based on the data in the latter table.

It is of value, first, to examine the correlations between the

total MC cloze score and the TOEFL part and total scores. The

correlation between total MC cloze score and total TOEFL score ranged

from .86 to .94 across language groups (median .89). Thus, the

relationship between these two types of test was qufte high,

indicating a high degree of overlap in the processes measured by them.
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Table 9

Correlations of Cloze and TOEFL Scores

Language
Group

Cloze
Category

TOEFL Subscore
Total
TOEFL
Score

List.
Comp. Struc.

Writ.
Exp. Vocab.

Read.
Comp.

Arabic RG .49 .52 .56 .57 .53 .60

RV .50 .50 .55 .64 .63 .64

GR .57 .61 .65 .64 .62 .69

VR .54 .54 .59 .62 .61 .66

Total Cloze .63 .66 .71 .74 .72 .78

Chinese RG .48 .51 .53 .51 .51 .58

RV .54 .51 .52 .60 .60 .65

GR .55 .55 .58 .60 .59 .66

VR .55 .54 .57 .63 .61 .68

Total Cloze .66 .65 .68 .73 .72 .80

Farsi RG .57 .57 .56 .60 .61 .66

RV .56 .58 .63 .65 .70 .70

GR .63 .66 .68 .66 .65 .74

VR .62 .62 .66 .68 .67 .74

Total Cloze .69 .71 .74 .75 .77 .83

French RG .59 .60 .68 .67 .61 .69

RV .64 .66 .65 .74 .72 .76

GR .63 .67 .73 .70 .67 .74

VR .66 .65 .69 .73 .67 .76

Total Cloze .73 .75 .79 .83 .78 .86

Indonesian RG .55 .50 .52 .56 .51 .62

RV .51 .44 .45 .57 .52 .59

GR .59 .55 .53 .59 .54 .66

int .58 .50 .53 .63 .51 .65

Total Cloze .71 .63 .65 .75 .67 .80

Japanese RG .61 .61 .62 .63 .61 .69

RV .57 .55 .57 .65 .63 .67

GR .60 .65 .68 .69 .65 .73

VR .60 .61 .62 .68 .64 .71

Total Cloze .72 .73 .75 .81 .77 .85

Korean RG .53 .54 .57 .56 .58 .64

RV .55 .52 .56 .61 .66 .67

GR .57 .57 .61 .60 .62 .69

VR .54 .53 .58 .61 .63 .67

Total Cloze .66 .64 .69 .71 .74 .80
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Table 9 (continued)

Language
Group

Cloze
Category

TOEFL Subscore

Total
TOEFL
Score

List.

Comp. Struc.
Writ.

Exp. Vocab.
Read.
Comp.

Spanish RG .56 .61 .67 .62 .63 .69
RV .52 .56 .59 .67 .68 .67
GR .60 .64 .70 .68 .66 .73
VR .60 .60 .65 .67 .67 .72
Total Cloze .67 .70 .76 .77 .77 .82

Thai RG .46 .49 .55 .45 .54 .58
RV .50 .44 .50 .51 .60 .61
GR .55 .51 .58 .48 .54 .63
VR .50 .50 .54 .55 .52 .61
Total Cloze .63 .60 .68 .63 .69 .76



Table 10

Correlations of Cloze and TOEFL Scores Corrected for Unreliability

Language
Group

Cloze
Category

TOEFL Subscore
Total
TOEFL
Score

List.
Comp. Struc.

Writ.
Exp. Vocab.

Read.
Comp.

Arabic RG .74 .918 .88 .88 .84 .88

RV .67 .77 .76 .87 .89 .83

GR .70 .86 .84 .82 .81 .84

VR .73 .84 .83 .86 .87 .86

Total Cloze .72 .85 .84 .87 .86 .86

Chinese RG .74 .91 .88 .81 .82 .86

RV .74 .82 .77 .86 .87 .86

GR .75 .89 .87 .85 .86 .88

VR .77 .88 .87 .92 .90 .91

Total Cloze .76 .89 .86 .88 .88 .90

Farsi RG .80 .89 .82 .87 .89 .90

RV .70 .81 .81 .84 .91 .85

GR .78 .91 .87 .84 .84 .89

VR .78 .87 .85 .88 .88 .90

Total Cloze .77 .88 .85 .86 .89 .89

French RG .83 .98 .99 .99 .89 .96

RV .77 .93 .83 .94 .90 .89

GR .79 .97 .98 .93 .87 .92

VR .85 .95 94 .99 .88 .95

Total Cloze .81 .96 .94 .96 .89 .93

Indonesian RG .91 .95 .94 .95 .91 .98

RV .76 .76 .75 .89 .84 .,85

GR .88 .94 .86 .92 .87 .94

VR .85 .85 .87 .97 .80 .92

Total Cloze .86 .88 .86 94 .86 .93

Japanese RG .88 .99 .95 .95 .92 .98

RV .74 .81 .79 .88 .85 .85

GR .78 .95 .95 .93 .89 .93

VR .80 .92 .88 .94 .89 .92

Total Cloze .81 .93 .91 .95 .91 .94

Korean RG .78 .89 .89 .85 .87 .91

RV .71 .75 .77 .82 .89 .85

GR .73 .81 .83 .79 .81 .85

VR .73 .80 .84 .84 .87 .87

Total Cloze .74 .82 .84 .83 .87 .88
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Table 10 (continued)

Language
Group

Cloze
Category

TOEFL Subscore
Total
TOEFL
Score

List.

Comp. Struc.

Writ.

Exp. Vocab.
Read.
Comp.

Spanish RG .79 .99 .99 .94 .93 .95

RV .65 .81 .77 .91 .89 .82
GR .74 .89 .90 .90 .84 .88

VR .77 .87 .88 .92 .89 .90
Total Cloze .74 .89 .89 .93 .90 .89

Thai RG .77 .99 .99 .81 .97 .95
RV .72 .76 .81 .79 .94 .86

GR .77 .86 .90 .72 .81 .87

VR .70 .84 .84 .82 .78 .84

Total Cloze .74 .85 .88 .78 .86 .87

a
Highest correlation between cloze and TOEFL part scores in each row is

underlined determined by correlations expressed to three decimal places in
cases of apparent ties.
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Correlations of the total MC cloze score with TOEFL Vocabulary or
Reading Comprehension scores tended to be the highest of the
correlations with the five parts of the TOEFL (seven out of nine

cases). However, the differences in correlations for the four
nonlistening parts of the TOEFL were not substantial; only the
correlations involving Listening Comprehension were markedly lower

than the others.

A principal issue in the study was to determine how each of the

MC cloze item categories would relate to the various parts of the

TOEFL. Evidence bearing on this issue is found in the corrected
correlations between scores on the different MC cloze and TOEFL item

types. Perhaps the most salient aspect of the data is that the
correlations of the MC cloze scores with TOEFL Listening Comprehension
were consistently lower (median across cloze item categories and

language groups .77) than their correlations with the other parts of
the TOEFL (median across TOEFL parts, MC cloze categories, and

language groups .88). Hence, the MC cloze items apparently measure
processes more closely related to those tapped by TOEFL Structure,

Written Expression, Vocabulary and Reading Comprehension than by TOEFL

Listening Comprehension. This finding is consistent with other

results discussed above.

Regarding the four nonlistening parts of the TOEFL, the RG and GR
categories of MC cloze items correlated slightly more highly with the

Structure and Written Expression parts of the TOEFL, while the RV and
VR categories correlated slightly more highly with the Vocabulary and

Reading Comprehension parts. This can be seen in the fact that the
highest correlations for the categories RG and GR (underlined in Table

10) were generally associated with Structure or Written Expression (17

of 18 cases), and the highest correlations for the categories RV and

VR were generally associated with Vocabulary or Reading Comprehension

(17 of 18 cases).

While the consistency of this pattern is provocative and worthy
of further investigation, the differences among correlations were not
very great in a practical sense. The following calculations help

demonstrate the point. The average of all 36 correlations of RG and
GR scores with the TOEFL Structure and Written Expression sections was
.91; and the average of all 36 correlations of RG and GR scores
withthe Vocabulary and Reading Comprehension sections was .87. Each

of these 'wo average correlations was squared, and the difference
between the squares was computed. The result reflected the percentage
difference in degree to which the RG-GR cloze items shared variance
with (a) the TOEFL Structure and Written Expression subsections, and

(b) the TOEFL Vocabulary and Reading Comprehension subsections. On

average, the RG-GR items shared only 7.5% more variance with the first

of these two pairs of subsections than with the second. A similar

analysis was done for the RV and VR cloze items. Average correlations

of .83 and .88 were observed, indicating that the RV-VR items shared

only 8.3% less variance with the TOEFL Structure and Written Expres-

sion subsections than with the Vocabulary and Reading Comprehension
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subsections. Therefore, the differences in correlations were not
substantial enough to conclude that one can identify subsets of MC
cloze items that are clearly more related to some nonaural TOEFL item
types than others. On the other hand, it must be remembered that the
nonlistening subsections of the TOEFL were highly interrelated. Thus,

it would be inappropriate to expect that a given classification of MC
doze items could correlate in a substantially different manner with
one subsection than with the others.

Reliabilities of cloze and TOEFL scores. In assessing the merits
of the MC cloze format as a possible addition to the-item formats
currently used in the TOEFL, it is important to determine how the
cloze and TOEFL nonlistening items compare in reliability. Toward
this end, it is necessary first to adjust for differences in the
numbers of MC cloze and TOEFL nonlistening items (50 of 96,
respectively). The Spearman-Brown formula was applied to the
reliabilities of the MC cloze scores, so that the reliability of the
MC cloze and TOEFL scores could be compared as if each had contained
96 items, as in the nonlistening portion of the TOEFL.

The adjusted MC cloze and TOEFL nonlistening reliabilities,
respectively, were: Arabic .93 and .94; Chinese .91 and .93; Farsi
.94 and .95; French .94 and .94; Indonesian .88 and .91; Japanese .92
and .94; Korean .93 and .94; Spanish .94 and .94; and Thai .89 and
.92. Thus, the estimated reliability of the MC cloze items was quite
close to that of the nonlistening portion of the TOEFL.

Multiple regression analysis. An additional question of interest
concerned the extent to which performance on the MC cloze items
contributed unique information about an examinee's language
proficiency beyond that already furnished by the TOEFL. To address
this question, multiple regression analyses were run for each language
group, in which the dependent variable was total score on the MC cloze
items and the independent variables were the five subparts of the
TOEFL: Listening Comprehension, Structure, Written Expression,
Vocabulary, and Reading Comprehension. (This analysis could not be

run for the Thai group because the collinearities, or correlations,
among certain parts of the TOEFL were too close to unity.)

The resulting multiple correlations were quite high: Arabic,

.89; Chinese, .92; Farsi, .92; French, .97; Indonesian, .96; Japanese,

.97; Korean, .89; and Spanish, .95. Thus, cloze performance can be
nearly completely predicted by scores on the TOEFL. Apparently, then,
the MC cloze scores provide little information beyond that provided by
the TOEFL scores.

IRT Parameter Estimation, Test of Unidimensionality. and Equating of
MC Cloze Items

This section describes the results of IRT analyses of the 50 MC
cloze items, for all language groups combined, including an evaluation
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of the goodness of fit of the items to the IRT model, Bejar's (1980)
test of the unidimensionality of a set of items, and the reasonable-
ness of equating based on the cloze items.

TOEFL tests are equated by means of the three-parameter IRT model
(Lord, 1980). According to item response theory, the probability of
answering an item correctly is a mathematical function of ability
level. The function used here, called the "logistic" function,
consists of one parameter for each examinee--ability level--and three
parameters describing each item. The item parameters represent the
item's discrimination power (the "a parameter"), the item's difficulty
level (the "b parameter"), and the probability that low-ability
examinees will guess the correct answer (the "c parameter").

The function that relates the probability of correctly answering
a given item for an examinee of a given ability is an ogive (Figure 1

shows examples for six different items). The a parameter is reflected
in the slope of the curve at its inflection point. The steeper the
slope, the greater the item's capacity to discriminate among examinees
within a narrow range of ability. The b parameter is reflected in the
position of the curve on the horizontal axis; the further to the right
the curve is situated, the more difficult the item. The c parameter,

or "guessing" parameter, is the lower asymptote of the curve, which
indicates the likelihood that a person with very low ability will
answer the item correctly.

The MC cloze items were scaled (i.e., IRT parameters were
estimated) by using data from TOEFL Section 2 (Structure and Written
Expression) and Section 3 (Vocabulary and Reading Comprehension).
Specifically, items from those sections that had been precalibrated
were used as a basis for determining the estimated IRT curves. Then,

chi-square statistics were lomputed to determine the degree to which
the IRT curves, or "item ability regressions," matched the observed
proportions of examinees (at each of several different ability levels)
responding correctly to each item. (This is the standard procedure
used to scale noncalibrated TOEFL items; cf. Hicks, 1984.)

For the analysis of the IRT data, three sets of parameters were
estimated for the MC cloze items, based on a sample of 3,726
examinees:

(a) MC cloze items scaled using TOEFL Section 2 (Strucalre and
Written Expression) precalibrated items (CL2).

(b) MC cloze items scaled using TOEFL Section 3 (Vocabulary and
Reading Comprehension) precalibrated items (CL3)

(c) MC cloze items scaled independently of any operational items
(CLO).

Goodness of fit. graphical analysis. Following the standard

procedures used with regular TOEFL items, item ability regressions of
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the MC cloze items were visually compared with the curve resulting
from the observed proportions of examinees at selected ability levels
responding correctly to each item. The graphical data for the sets of
parameter estimates based on Section 2 and Section 3 (CL2 and CL3)
were evaluated. Typical examples of these item ability regressions
are presented in Figures 1 and 2. (Both figures represent the same
items, and item numbers represent location in the item calibration
set.)

For both sections, the fit of the curve appeared to be excellent
for all items except item 4, which was poorly fit in both sections
(see Figures 3 and 4). The average chi-square value for CL2 was 19.92
and for CL3, 18.64 (see Table 11). These can be compared with average
values of chi-square for the operational items in Sections 2 and 3,
which were 20.24 and 20.96, respectively. The slightly higher values
observed for the operational items reflect the fact that for some
items (the scaling items), b parameters were being held fixed,
resulting in slightly greater deviations for the theoretical curve.
The results of this analysis indicated that the MC cloze items fit the
IRT model at least as well as the operational items, and that the
parameters based on Section 3 precalibrated items provided a closer
fit to the model.

Bejar's test for unidimensionality. A test of the unidimen-
sionality of a set of items as given by Bejar (1980) requires the
comparison of b parameters derived from scaling the items in the
context of a total test (i.e., CL2 and CL3) and b parameters derived
by calibrating the items independently (CLO). Since both sets of
parameters are based on the same students and the same items, they
define an underlying metric; consequently, the item parameters should
not differ unless the MC cloze items are assessing a unique ability
not shared by either Section 2 or 3. If unidimensionality holds, the
principal axis of the plot of the cloze item b parameter estimates
should be close to unity with an intercept of zero. To assess this
criterion, the slope anA intercept of the principal axis are computed:

B ((a12 (12

2

) [(G1 02)

2

4012
2

]

1/2

)/2°12.

a = V -
2'1

where the subscripts, 1 and 2, index the statistics related to the
total test difficulty estimates (CL2 and CL3) and the independent
estimates (CLO), respectively. Unidimensionality is assessed in terms
of the deviation of the angle of the principal axis from 45 degrees.
The angle of the principal axis is derived from:

tan 24) -

20
12

2 2'a-
1 02
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Figure 1. Examples of item ability regressions for cloze items scaled with
Rortinn 2.
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Figure 2. Examples of item ability regressions for cloze items scaled with
Section 3.
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Figure 3. Item ability regressions for cloze item #4 scaled with Section 2.

Figure 4. Item ability regression for cloze item 1/4 scaled with Section 3.
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Table 11

Average Chi-Square Values for Cloze and

Operational Items

Section 2 Section 3

Cloze items

Operational items

19.92 18.64

20.24 20.96

17
ti U
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The variance covariance matrices for the data in this study were:

Section 2 Section 3

1

1 [171

2 .75

B =
a =
r =

2 1 2[791 .8]

.83 2 .80 .83

.93 B = .97

.18 a = .07

.97 r = .98

Means and standard deviations of the b parameters were:

Mean S D

CL2 .11 .84

CL3 .00 .89

CLO -.07 .91

The angle of the principal axis for the items scaled with Section 2

was 42.70 degrees, while for those scaled with Section 3, it was 44.23

degrees, thus indicating greater support for unidimensionality in

terms of the latent trait assessed by Section 3. Plots of the

b parameters with their principal axes are given in Figures 5 and 6.

Distributions and summary statistics of the a, b, and c

parameters were also produced for each of the three MC cloze item

calibrations (CL2, CL3, and CLO). These distributions were compared

with operational data for Sections 2 and 3 (see Tables 12 and 13).

The means of the a parameters for all three MC cloze item calibrations

were less than those for the operational items in Sections 2 and 3,

indicating that the MC cloze items were slightly less discriminating

than the regular TOEFL iteus.

The mean b paramete or the MC cloze items scaled separately,

or with Section 2 or 3, i.dicated that these items were more difficult

than the items in either section (Table 13). The differences in the

means obtained when the items were scaled with the two sections

reflect the differences in the two scales. Relative to the Section 2

scale, the MC cloze items were quite difficult but seemed to be more

reflective of the Section 3 scale.

Equating. An equating was performed for the 50 MC cloze items

using the parameters obtained with the Section 3 precalibrated items

(CL3). The MC doze items were converted to the Section 3 scale using

the standard TOEFL IRT equating program. The results produced a
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Figure 5. Principal axis plot of CLO and CL2.
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Figure 6. Principal axis plot of CLO and CL3.
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Table 12

Frequency Distributions of a parameters

Section 2 Section 3 CL2 CL3 CLO

1.41- 1.50 13 10 11 8 6
1.31- 1.40 4 5 2 2 2
1.21- 1.30 5 6 4 5 2

1.11- 1.20 1 3 2 5 8
1.01- 1.10 2 10 9 10 8
.91- 1.00 4 8 2 1 3

.81- .90 3 9 11 3 7

.71- .80 3 5 3 6 5

.61- .70 0 0 2 5 4

.51- .60 2 1 2 0 2

.41- .50 0 1 2 4 2

.31- .40 0 1 1

.21- .30 0

.11- .20 1

Total 38 58 50 50 50
Mean 1.16 1.09 1.05 1.01 1.02
S.D. 0.33 0.27 0.31 0.32 0.30
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Table 13

Frequency Distributions of b parameters

Section 2 Section 3 CL2 CL3 CLO

1.51- 2.00 2 1 1

1.01- 1.50 2 7 2 2 2

.51- 1.00 2 5 14 14 13

.01- .50 9 16 14 11 9

-.49- .00 9 17 5 7 9

-.99- -.50 10 8 9 9 10

-1.49- -1.00 2 1 2 3 1

-1.99- -1.50 3 4 1 1 2

-2.49- -2.00 0 1 1 2

-2.99- -2.50 1
1

Total 38 58 50 50 50

Mean -0.35 -0.12 0.11 -0.00 -0.07

S.D. 0.85 0.77 0.84 0.89 0.91
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possible converted score range of 20 to 67 corresponding to a 0 to 50
raw score range. The equating curve was similar to those obtained
operationally for the 58 items in Section 3. A plot of the relative
efficiency of the MC cloze item test (relative to the TOEFL base form)
was comparable to those obtained for regular forms of Section 3 (see
Figures 7 and 8).

Interpretation. The items consisted mainly of two or three
responses within a single sentence; that is, a single sentence could
account for two or three items. Although lexical dependencies might
exist among these responses, for statistical purposes, any such
dependencies are apparently sufficiently weak so that IRT model
assumptions regarding local independence are probably satisfied. This
can be inferred from the tests of unidimensionality (graphical fit of
the data to the model and Bejar's test of unidimensionality) that
support the assumption of a unidimensional latent trait and, by
implication, local independence. Evaluation of the graphical data
provided support for unidimensionality with either Section 2 or
Section 3. Bejar's test for unidimensionality indicated that a
stronger relationship existed between the MC cloze items and Section 3
than with Section 2. Within the limits of these analyses, the
operational use of the MC cloze item type in an IRT-based test such as
the TOEFL would appear to be feasible.

6,,
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Figure 7. Relative efficiency for the test composed of cloze items.

-MMO< ZJZ-
DOI-
020-$<M
< 1-311.
U001-
OWW>,-
> 01WO
0 MI-
Z 8.
< W

>
Z s-sON t-
8-4C1 <
0 JZ OWW WM
XW M).-
M 0
8.M Z2W W
ONWP4
001-0
J<*-

00014.
Z U.
8-42-WOMM<00WW<
LC

4..11

IMP

0
CVzb 30 40 60 80 70

S CAL E SCORE

49



G
u

R
E
A
D
I
N
G
 
C
O
M
P
R
E
H
E
N
S
I
O
N
 
A
N
D
 
V
O
C
A
B
U
L
A
R
Y

F
O
R
M
 
3
7
T
F
5

7
A

S
E
C
T
I
O
N
 
3

A
D
M
.
 
D
A
T
E

5
/
8
7

N
 
=

2
9
7
1

E
F
F
I
C
I
E
N
C
Y
 
R
E
L
A
T
I
V
E
 
T
O
 
Y
T
F
3

R
E

L
A

T
 I

 V
E

 E
FF

IC
IE

N
C

Y

0 
0

0.
5

1
0

1.
5

2.
0

1

0 C
A

_
0 cm

_
0

2 
5

G
o



Discussion

The first issue investigated here concerned the factor structure
of the basic TOEFL--that is, the principal three sections of the test.
The analyses suggested that, for practical purposes, two basic factors

are sufficient to account for performance on the test: one related to
Listening Comprehension, and the other related to the remaining
sections of the test (Structure, Written Expression, Vocabulary, and

Reading Comprehension). This conclusion was suggested by the facts
that, in confirmatory factor analyses, (a) goodness of fit indices

were high for the two-factor solution, (b) root mean square residuals

were low for the two-factor solution, and (c) correlations were high
among the nonlistening factors in the three- and five-factor
solutions, whereas correlations were lower between the Listening
Comprehension factor and the other factors.

Actually, the benefit derived in going from one factor to two was
not substantial, which suggests that the bulk of the variance in TOEFL

performance is attributed to general proficiency (at least, in the

receptive mode). At the same time, the evidence shows that the skills
measured by the Listening Comprehension section, although related to

other receptive language skills, are still somewhat separate from

those measured by the other parts of the test.

The conclusion that fewer than three factors are sufficient to
account for TOEFL performance, while consistent with the results of

some studies (e.g., Hosley & Meredith, 1979; Manning, 1987; 011er &
Hinofotis, 1980), is at odds with results obtained by Swinton and
Powers (1980), which suggested a three-factor solution (albeit with

slight differences in definition of the three factors for different

language groups). A study is currently underway (Hale & Rock, in
progress) to investigate the basis for the apparent discrepancy
between the present findings and those of Swinton and Powers. Several

hypotheses are being investigated. One hypothesis is that the present

results are unique to domestic test takers (the population used in the

present study), and that an examination of the entire population of
both domestic and overseas TOEFL takers, as was done by Swinton and

Powers, might produce different results. A second hypothesis is that
differences in factor-analytic methodology play a role. Whereas the

present study used item parcels as the units of analysis, Swinton and

Powers used individual items, and it has been noted that use of

individual items can sometimes produce a potentially spurious factor,

such as one associated with item difficulty (Hulin, Drasgow, &

Parsons, 1983). A third hypothesis is that the test had changed
between 1976 and 1984 in the direction of greater overlap in the

skills measured by the nonlistening subtests. Until the results of

the follow-up study are available, it would be premature to speculate

on the possible basis for the discrepancy in findings of these

studies.

It should be noted that Oltman and Stricker (1988) have completed
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a cluster analysis of the TOEFL and found that, if one examines low-
difficulty items only, the items appear to fall into three distinct
clusters that relate to the three sections of the test; however, if
one examines medium- or high-difficulty items, the items fall into a
single cluster. These results, along with the results of the study
currently underway, are expected to provide a more comprehensive
picture of the test's underlying structure.

Turning to the MC cloze items, an initial issue was whether it is
possible to write MC cloze items Chat represent the different nonaural
areas of English proficiency--vocabulary, reading, and grammar. It
was determined that these areas are not entirely separable and
concluded that, as a tentative model at least, MC cloze items are best
characterized by a classification scheme involving combinations of
these three areas, as defined above.

To empirically assess the distinctions among the categories in
this scheme, correlations were computed among scores for the four
categories of MC cloze items. The correlations proved to be about the
same in magnitude as the reliabilities (suggesting that, if the
correlations were corrected for unreliability, they would be near
unity). Thus, the correlational data provide little empirical basis
for concluding that the four categories of MC cloze items measure
distinct aspects of language proficiency. It is possible that the
kind of text processing required by cloze items in general may be more
holistic in character than current linguistic analyses might suggest.
In order for the reader to deal with a question involving grammar, for
example, vocabulary must play some role; and one cannot answer a
question involving vocabulary without a certain control of grammar.
Furthermore, operating within clause boundaries may involve some of
the same cognitive machinery and intuitions as operating across clause
boundaries. So it is perhaps not entirely surprising that there is a
commonality across the item types examined here.

A principal issue under study concerned the role of the MC cloze
items in the TOEFL. More specifically, the objective was to determine
how each category of MC cloze item related to each of the different
parts of the TOEFL:

The correlations with MC cloze scores were generally lower for
Listening Comprehension than for the other four parts of the TOEFL.
This is consistent with the factor analytic results and reflects the
distinction in skills measured by the Listening Comprehension section
and the remainder of the test.

Regarding the nonlistening parts of the TOEFL, there was a slight
tendency, relatively consistent across languages, for the RG and GR
cloze items to correlate more highly with TOEFL Structure or Written
Expression, and for the RV and VR cloze items to correlate more highly
with TOEFL Vocabulary or Reading Comprehension. However, the
differences observed were small. Thus, from a practical standpoint,
the data do not support the notion that the different MC cloze items
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are linked to distinct skills, as measured by the TOEFL.

It is not surprising that the relations between MC cloze item
categories and parts of the TOEFL did not differ substantially.
Factor analysis of the TOEFL did not provide evidence that the
Structure, Written Expression, Vocabulary, and Reading Comprehension
parts measure separate skills. Also, correlations among scores for
the MC cloze item types were relatively high compared with their
reliabilities, providing little evidence of a difference in skills
tapped by the four cloze item categories. Thus, given that neither
the internal analysis of the TOEFL nor the internal analysis of the
cloze test indicated measurement of distinct nonaural skills, differ-
ential relations between the various MC cloze categories and the
various nonaural parts of the TOEFL would not be expected.

In multiple regression analyses with the total MC cloze score as
the dependent variable and the five TOEFL part scores as the
independent factors (conducted separately per language group), very
high multiple correlations were obtained--mostly in the low to high
.90s. This analysis suggests that total MC cloze performance can be
almost completely predicted by scores on the TOEFL, so that the
present MC cloze items may add little to measurement of English
proficiency beyond that already provided by the TOEFL. (Note,

however, that the reverse is not necessarily the case; indeed,
listening comprehension appears to be an aspct of English proficiency
tapped by the TOEFL that is not measured by the MC cloze items.)

Finally, analyses were performed to determine whether the IRT
parameters could be adequately estimated from the MC cloze data. The

three parameters, in effect, reflect an item's discrimination power,
difficulty, and guessing level. The analyses, performed for all
language groups combined, indicated that these parameters could indeed
be satisfactorily estimated, with quite good fit. To test the
assumption of local independence of the MC cloze items would be an
extremely difficult matter and was beyond the scope of the present
study. However, the excellent fit of the three IRT parameters
observed here, as well as the results of Bejar's test of unidimen-
sionality, indirectly imply that items are sufficiently independent
for all practical purposes and suggest that IRT methods can
appropriately be applied to the MC cloze items, just as they are
applied to other item types used in the TOEFL.

Practical Implications

The data obtained in the present study suggested that, from a
practical standpoint, TOEFL performance seems to be characterized by
two factors, defined as (a) Listening Comprehension and (b) the

combination of Structure, Written Expression, Vocabulary, and Reading
Comprehension. Also, the MC cloze item types were relatively highly
related to each other. Partly because of these last two facts, there

was no strong indication of differential relations between the four MC

53



cloze item types and the four nonlistening parts of the TOEFL. Thus,
contrary to the hypothesized relationships discussed at the outset of
this report, the study did not identify MC cloze items that were shown
to assess reading comprehension apart from other skills in the
receptive, nonaural domain. Furthermore, there appeared to be a high
degree of overlap in the skills measured by the MC cloze items and
those already measured by the nonlistening parts of the TOEFL.

Despite these results, there may still be reasons for considering
the MC cloze format as a component of an English proficiency test such
as the TOEFL. The cloze methodology is regarded by many as providing
an "integrative" mode of assessment, which essentially taps aspects of
English proficiency in a broader context than do "discrete-point"
items. Given that some TOEFL items--such as those in the Vocabulary
subsection--are not as integrative as MC cloze items, it might be
argued that inclusion of the latter items on the TOEFL could help
broaden the scope of measurement techniques employed on the test.6
Furthermore, as seen in this study, the MC cloze procedure seems to
have a reliability that is comparable to that of the TOEFL, adjusting
for differences in number of items. And MC cloze items appear to be
amenable to IRT parameter estimation, thus making them eligible for
inclusion in a test that relies on IRT equating methods, such as the
TOEFL.

Apparently, several factors need to be weighed in considering the
possible use of MC cloze items for measuring reading comprehension on
the TOEFL. In particular, theoretical considerations such as those
just discussed, as well as the empirical evidence, should be taken
into account. Regarding the latter, while there were some negative
practical implications of the present results, there are certain
issues that remain unresolved and could be addressed in further
research. For example, although the present MC cloze classification
scheme did not produce a subset of items that clearly involved reading
comprehension more than other aspects of English proficiency,
exploration of alternative classification schemes could yield
different results. Also, although the present study focused on the
internal structure of the TOEFL and the role of MC cloze items
therein, it would also be of value to study the relation of MC cloze
items and TOEFL items to external criterion measures. Further, it
needs to be determined how easily MC cloze items could be developed on
a routine basis by test development specialists. Investigation of
issues such as these could provide a basis for more informed decision
making about the role of MC cloze items in large-scale assessment of
English proficiency.

6The multiple-choice version of the cloze procedure, although
lacking the constructive-response feature of the completion cloze
format, is still regarded as integrative in the sense that it requires
the examinee to deal with several linguistic components at the same time.
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TOEFL Test Form Used in Study, Including Fourth, Cloze Section
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Appendix B

Categories of the MC Cloze Items
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Category of Each Cloze Item

Item Number Category

1 RG
2 GR

3 RG

4 GR

5 RV

6 GR

7 RV

8 GR

9 VR

10 VR

11 RV

12 RG

13 VR

14 GR
15 VR

16 GR

17 VR

18 GR

19 RV

20 VR
21 RG

22 RG

23 RV

24 VR

25 GR

26 GR

27 VR

28 RV

29 GR

30 VR

31 VR

32 RV

33 RG

34 RG

35 RV

36 OR

37 RV

38 GR

39 RG

40 RV

41 RV

42 GR

43 RV

44 VR

45 RV

46 VR

47 RG

48 GR

49 RV

50 GR
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Appendix C

Flyer Sent to Examinees in Advance of Test Administration
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Dear TOEFL Applicant;

According to our records, you are registered to take TOEFL on

November 17, 1984. If you have not already received your registration
confirmation ticket, it will be mailed to you soon.

In the November 1984 TOEFL, there will be four sections instead of

three. The fourth section will contain a new type of question that is
designed to permit comparisons with the questions in Sections 2 and 3.
Your answers to the questions in Section 4 will not count toward your
TOEFL score; however, it is important that you attempt to choose the
best answer for each question.

The enclosed page will help you become familiar with the type of

question in Section 4. Read the page carefully before you go to the

test center.

We hope you find this information helpful, and we wish you every
success with your academic efforts.

TOEFL Services

u
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Practice Questions For Section 4

Directions: Read the passage3 below. There is a number at the beginning of most of the
passage. In each numbered line, there is a box with four answer choices

marked (A), (B), (C), and (0). You are to choose the one answer that is most appropriate.
Then, on your answer sheet, find the number of the line and blacken the space that
corresponds to the letter of the answer you have chosen so that the letter inside the oval
cannot be seen. Before choosing your answers, read the passage quickly for comprehension.

Examples.

I. The idea that rocks last forever and

(A) quite
(B) ever
(C) never
(D) very

2. is not completely true. If you have ever stood

change

bes de
B) on top of
(C) underneath
D) between

a rushing river, you have seen the water hammering away at the rocks.

In line 1, the correct answer is "never." Therefore, you should choose (C).

In line 2, the correct answer is "beside." Therefore, you should choose (A).

Questions 1-9

The positions of the stars in the sky change slightly

1. over many years.

Bes es,
B However,
C) Consequently,

Also,

the stars seem to

2. sweep across the sky each night. Their

3. movement is due to the Earth's rotation.

4. the Earth rotates on its

5. always moving

6. do not

3a-ge
(B ) impress
(C) catch
(D ) sense

7. that stars revolve

1

Y

8' iBC) Th:rrii

D) Moreover

9. it is almost

(A) apparent
(B) living
(C) abrupt
(0) stationary

enever
B If

C As
D How

we on the Earth are

west to east. But because we

this motion, it appears to us

I

kru-p-

1-B) beneath
C) overhead
(0) inside

in a westerly direction.

the North Star does not seem to move because

nstantly
(B) easily
(C) directly
SE/northerly

has served as a guide to navigators since ancient times.

above the North Pole. The North Star

84
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Questions 10-23

Those who love music, who lose themselves in a book,

or who can spend hours painting a picture of a barn

10. know the deep satisfaction

11. It is not easyto

12. But, in

13. are

14.

15.

(A) one
it

(C that
(D they

(A) direct

(B) say
(C) feel
(D) express

some

(B) almost
(C) somewhat
(D) an

nc u ing
(B) among
(C) about
Di_pertainin

can be found in art.

this satisfaction in words.

partly mysterious way, works of art

(A) That
(B) A
(C) This
(D) The

the things of highest value in our lives.

fine piece of music, a masterful

16. to

or a first-rate play has the power

(A) release
(B) increase
(C) capture
(D) squander

17. We are completely

our full attention.

wrappe
(B) focused
(C) looked
D iven

18. and everything works out

19. comes

at
(B) to
(C) in
D) out

up in it,

goo .

(8) order.
C) proportion.
0) ri ht.

The music

the right close at the right time

enTs
B) grows

20. and in the right way. The play not necessarily
(C) acts
(D) expires

21. on a happy note, but in a way that

22. and appropriate. As we grow more

idTance
(B ) live

23. its parts seem to
(C) separate

together. We perceive harmony

p) belon

seems

D) is appearin
C) appeared

aware
(B) understanding
(C) appreciating
D) informed

inevitable

of the painting,

in the object and we feel harmony within ourselves.

(The correct answers are printed below, upside down.)

0 *E2 V '22 8 '12 V '02 8 '61 0 '81 V 'Ll

0 '91 V 'SI 8 '171 8 'El V '21 0 '11 0 '01 0 '6

V 'S 0 'L G '9 9 s a 'E V '2 9 'I :sJamsup qoa.1.1o0
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Appendix D

Varimax Factors Obtained in Two-, Three-, and

Five-Factor Solutions for the TOEFL

(Entries Are Factor Loadings for Each Solution)
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a

Arabic Group

Parcel

TWO-FACTOR

Factor

VARIMAX SOLUTION

21

List. Comp. 1 0.4592 0.7847
List. Comp. 2 0.3813 0.8337
List. Comp. 3 0.3141 0.8610
Struc. 1 0.6207 0.3688
Struc. 2 0.6493 0.3211
Writ. Exp. 1 0.6733 0.3225
Writ. Exp. 2 0.7292 0.2899
Writ. Exp. 3 0.7157 0.3866
Vocab. 1 0.7279 0.3825
Vocab. 2 0.7315 0.3577
Vocab. 3 0.7603 0.2691
Read. Comp. '. 0.7028 0.3404
Read. Comp. a 0.6961 0.2721
Read. Comp. 3 0.6679 0.3166
Sum Sqd. Ldgs. 5.8267 3.2658

Chinese Group
Factor

Parcel 1 2

List. Comp. 1 0.3168 0.8208
List. Comp. 2 0.2757 0.8328
List. Comp. 3 0.2095 0.8425
Struc. 1 0.6380 0.3352
Struc. 2 0.7057 0.2429
Writ. Exp. 1 0.5813 0.3504
Writ. Exp. 2 0.7833 0.1309
Writ. Exp. 3 0.7141 0.3082
Vocab. 1 0.6264 0.4677
Vocab. 2 0.5886 0.4835
Vocab. 3 0.5396 0.5355
Read. Comp. I 0.5188 0.5581
Read. Comp. 2 0.4950 0.5405
Read. Comp. 3 0.4977 0.5642
Sum Sqd. Ldgs. 4.3787 4.1446

Fq



Farsi Group

Parcel

Factor

21

List. Comp. 1 0.4102 0.8270
List. Comp. 2 0.3858 0.8128
List. Comp. 3 0.2900 0.8664
Struc. 1 0.6164 0.4666
Struc. 2 0.6381 0.3096
Writ. Exp. 1 0.6895 0.3499
Writ. Exp. 2 0.8058 0.2348
Writ. Exp. 3 0.7129 0.3717
Vocab. 1 0.7290 0.3658
Vocab. 2 0.6902 0.4150
Vocab. 3 0.7311 0.3126
Read. Comp. 1 0.6082 0.5192
Read. Comp. 2 0.6130 0.4284
Read. Comp. 3 0.5235 0.5942
Sum Sqd. Ldgs. 5.3833 3.9343

French Group

Factor

Parcel 1 2

List. Comp. 1 0.3386 0.8516
List. Comp. 2 0.4066 0.8268
List. Comp. 3 0.3650 0.8378
Struc. 1 0.6561 0.4472
Struc. 2 0.6956 0.3461
Writ. Exp. 1 0.6196 0.4384
Writ. Exp. 2 0.7163 0.2459
Writ. Exp. 3 0.6989 0.3947
Vocab. 1 0.7887 0.3094
Vocab. 2 0.6825 0.4225
Vocab. 3 0.6371 0.4090
Read. Comp. 1 0.3947 0.7172
Read. Comp. 2 0.5839 0.5759
Read. Comp. 3 0.5096 0.6795
Sum Sqd. Ldgs. 4.9632 4.5882



Indonesian Group

Parcel

Factor

21

List. Comp. 1 0.7836 0.3466
List. Comp. 2 0.8141 0.2970
List. Comp. 3 0.7891 0.2436
Struc. 1 0.6594 0.2038
Struc. 2 0.5510 0.4730
Writ. Exp. 1 0.1856 0.7419
Writ. Exp. 2 0.2260 0.7933
Writ. Exp. 3 0.3619 0.6157
Vocab. 1 0.5247 0.5803
Vocab. 2 0.5836 0.4689
Vocab. 3 0.5615 0.4610
Read. Comp. 1 0.5194 0.4867
Read. Comp. 2 0.5140 0.5072
Read. Comp. 3 0.4702 0.5339
Sum Sqd. Ldgs. 4.5404 3.6401

Japanese Group
Factor

Parcel 1 2

List. Comp. 1 0.3971 0.8208
List. Comp. 2 0.3611 0.8348
List. Comp. 3 0.3078 0.8609
Struc. 1 0.7141 0.3191
Struc. 2 0.7765 0.2144
Writ. Exp. 1 0.5852 0.3879
Writ, Exp. 2 0.7428 0.2960
Writ. Exp. 3 0.7358 0.3189
Vocab. 1 0.6895 0.4460
Vocab. 2 0.7190 0.3495
Vocab. 3 0.6297 0.4444
Read. Comp. 1 0.5807 0.5526
Read. Comp. 2 0.6496 0.4655
Read. Comp. 3 0.6651 0.4200
Sum Sqd. Ldgs. 5.5218 3.8161

91



Korean Group

Parcel
1

0.3380
0.3117
0.2381

Factor

2

0.8424
0.8616
0.8836

List. (pomp. 1

List. Comp. 2
List. Comp. 3
Struc. 1 0.7042 0.3101
Struc. 2 0.7675 0.1478
Writ. Exp. 1 0.5247 0.4767
Writ. Exp. 2 0.7641 0.2012
Writ. Exp. 3 0.7287 0.2671
Vocab. 1 0.7256 0.3274
Vocab. 2 0.7488 0.3264
Vocab, 3 0.6234 0.4623
Read. Comp. 1 0.6600 0.4557
Read. Comp. 2 0.6745 0.3855
Read. Comp. 3 0.6414 0.4605
Sum Sqd. Ldgs. 5.5210 3.6855

Spanish Group
Factor

Parcel 1 2

List. Comp. 1 0.8282 0.3464
List. Comp. 2 0.8291 0.3508
List. Comp. 3 0.8365 0.3125
Struc. 1 0.5547 0.4892
Struc. 2 0.4969 0.5245
Writ. Exp. 1 0.6661 0.4259
Writ. Exp. 2 0.5920 0.4987
Writ. Exp. 3 0.6501 0.4817
Vocab. 1 0.3339 0.7330
Vocab. 2 0.4646 0.6285
Vocab. 3 0.3377 0.6443
Read. Comp. 1 0.3445 0.7543
Read. Comp. 2 0.3183 0.7530
Read. Comp. 3 0.3577 0.7629
Sum Sqd. Ldgs. 4.6338 4.5824
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Thai Group

Parcel

Factor

21

List. Comp. 1 0.3411 0.8222
List. Comp. 2 0.3091 0.8451
List. Comp. 3 0.2111 0.8788
Struc. 1 0.4241 0.4401
Struc. 2 0.6470 0.2719
Writ. Exp. 1 0.5376 0.3336
Writ. Exp. 2 0.7523 0.1410
Writ. Exp. 3 0.7334 0.2315
Vocab. 1 0.6571 0.3721
Vocab. 2 0.7172 0.2119
Vocab. 3 0.6503 0.3530
Read. Comp. 1 0.5800 0.4970
Read. Comp. 2 0.5847 0.4131
Read. Comp. 3 0.6010 0.4289
Sum Sqd. Ldgs. 4.6566 3.5245
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Arabic Group

THREE-FACTOR VARIMAX

Factor

SOLUTION

Parcel 1 2 3

List. Comp. 1 0.3914 0.3389 0.7474
List. Comp. 2 0.3318 0.2942 0.8026
List. Comp. 3 0.2660 0.2691 0.8360
Struc. 1 0.6702 0.2348 0.3091
Struc. 2 0.7022 0.2374 0.2585
Writ. Exp. 1 0.6467 0.3302 0.2625
Writ. Exp. 2 0.7387 0.3110 0.2225
Writ. Exp. 3 0.6599 0.3846 0.3244
Vocab. 1 0.5405 0.5268 0.3271
Vocab. 2 0.5193 0.5515 0.3033
Vocab. 3 0.5149 0.5880 0.2140
Read. Comp. 1 0.3465 0.6891 0.2972
Read. Comp. 2 0.2355 0.7881 0.2356
Read. Comp. 3 0.2940 0.6910 0.2776
Sum Sqd. Ldgs. 3.7646 3.2399 2.7534

Chinese Group
Factor

Parcel 1 2 3

List. Comp. 1 0.3620 0.2979 0.7693
List. Comp. 2 0.3535 0.2579 0.7832
List. Comp. 3 0.2975 0.2169 0.8186
Struc. 1 0.3048 0.6130 0.2825
Struc. 2 0.2764 0.6909 0.2006
Writ. Exp. 1 0.1599 0.6369 0.3755
Writ. Exp. 2 0.3317 0.7268 0.0500
Writ. Exp. 3 0.3180 0.6877 0.2527
Vocab. 1 0.6620 0.4108 0.2306
Vocab. 2 0.6330 0.3875 0.2608
Vocab. 3 0.6133 0.3524 0.3260
Read. Comp. 1 0.6807 0.2924 0.3113
Read. Comp. 2 0.7519 0.2194 0.2482
Read. Comp. 3 0.7023 0.2564 0.3037
Sum Sqd. Ldgs. 3.4875 3.1046 2.6809



Farsi Group

Factor

Parcel 1 2 3

List. Comp. 1 0.3596 0.3597 0.7750
List. Comp. 2 0.3690 0.2935 0.7800
List. Comp. 3 0.2783 0.2705 0.8382
Struc. 1 0.4932 0.4640 0.3753
Struc. 2 0.4200 0.5981 0.1688
Writ. Exp. I 0.7169 0.2063 0.3397
Writ. Exp. 2 0.7507 0.3530 0.1785
Writ. Exp. 3 0.7110 0.2662 0.3447
Vocab. 1 0.6389 0.4179 0.2908
Vocab. 2 0.6264 0.3731 0.3545
Vocab. 3 0.6853 0.3331 0.2623
Read. Comp. 1 0.3681 0.6694 0.3640
Read. Comp. 2 0.3194 0.7425 0.2456
Read. Comp. 3 0.2604 0.7009 0.4278
Sum Sqd. Ldgs. 3.9210 3.0151 3.0019

French Group
Factor

Parcel
1 2 3

List. Comp. 1 0.8077 0.3955 0.1895
List. Comp. 2 0.7777 0.4295 0.2490
List. Comp. 3 0.7889 0.4383 0.1793
Struc. 1 0.3604 0.7265 0.2354
Struc. 2 0.2683 0.6238 0.3928
Writ. Exp. 1 0.3564 0.6872 0.2235
Writ. Exp. 2 0.2029 0.2715 0.7986
Writ. Exp. 3 0.3310 0.4871 0.5561
Vocab. 1 0.2347 0.5697 0.5854
Vocab. 2 0.3427 0.6500 0.3557
Vocab. 3 0.3256 0.6948 0.2366
Read. Comp. I 0.6909 0.2032 0.4656
Read. Comp. 2 0.5288 0.3582 0.5544
Read. Comp. 3 0.6426 0.2791 0.5467
Sum Sqd. Ldgs. 3.8076 3.7106 2.6848
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Indonesian Group
Factor

Parcel 1 2 3

List. Comp. 1 0.7153 0.4277 0.2266
List. Comp. 2 0.7670 0.3869 0.1')21
List. Comp. 3 0.7946 0.2815 0.1799
Struc. 1 0.3815 0.6709 -0.0456
Struc. 2 0.3518 0.6090 0.2717
Writ. Exp. I 0.3033 0.1111 0.7721
Writ. Exp. 2 0.1596 0.4228 0.6901
Writ. Exp. 3 0.1831 0.5739 0.4344
Vocab. 1 0.4908 0.3824 0.4899
Vocab. 2 0.5717 0.3275 0.3956
Vocab. 3 0.6218 0.2076 0.4398
Read. Comp. 1 0.2682 0.6853 0.2508
Read. Comp. 2 0.2955 0.6401 0.2934
Read. Comp. 3 0.2733 0.6037 0.3367
Sum Sqd. Ldgs. 3.3401 3.2938 2.3099

Japanese Group
Factor

Parcel 1 4 3

List. Comp. 1 0.3776 0.7751 0.3039
List. Comp. 2 0.3473 0.7942 0.2859
List. Comp. 3 0.3099 0.8265 0.2525
Struc. 1 0.5249 0.2454 0.5279
Struc. 2 0.5045 0.1452 0.6223
Writ. Exp. I 0.1339 0.3906 0.7599
Writ. Exp. 2 0.4318 0.2420 0.6621
Writ. Exp. 3 0.4444 0.2625 0.6425
Vocab. 1 0.6631 0.3456 0.3685
Vocab. 2 0.6988 0.2411 0.3588
Vocab. 3 0.6951 0.3352 0.2494
Read. Comp. 1 0.6550 0.4519 0.2375
Read. Comp. 2 0.6937 0.3578 0.2826
Read. Comp. 3 0.6795 0.3148 0.3125
Sum Sqd. Ldgs. 4.0742 2.9973 2.8929
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Korean Group
Factor

Parcel 1 2 3

List. Comp. 1 0.3310 0.2594 0.8070
List. Comp. 2 0.2987 0.2539 0.8333
List. Comp. 3 0.2806 0.1768 0.8552
Struc. 1 0.3678 0.6387 0.2760
Struc. 2 0.3431 0.7214 0.1197
Writ. Exp. 1 0.1584 0.5959 0.4887
Writ. Exp. 2 0.3218 0.7400 0.1800
Writ. Exp. 3 0.3048 0.7157 0.2497
Vocab. 1 0.5696 0.5061 0.2431
Vocab. 2 0.6493 0.4716 0.2230
Vocab. 3 0.5973 0.3683 0.3674
Read. Comp. 1 0.6967 0.3345 0.3375
Read. Comp. 2 0.7632 0.2918 0.2490
Read. Comp. 3 0.7286 0.2857 0.3328
Sum Sqd. Ldgs. 3.4535 3.3993 3.0317

Spanish Group
Factor

Parcel 1 2 3

List. Comp. 1 0.3388 0.3626 0.7778
List. Comp. 7 0.3494 0.3494 0.7875
List. Comp. 3 0.3206 0.3231 0.8090
Struc. 1 0.3224 0.6630 0.2832
Struc. 2 0.3371 0.6975 0.1971
Writ. Exp. 1 0.2711 0.6614 0.4092
Writ. Exp. 2 0.3078 0.7327 0.2846
Writ. Exp. 3 0.3368 0.6436 0.4065
Vocab. 1 0.6505 0.4388 0.1850
Vocab. 2 0.5810 0.3830 0.3636
Vocab. 3 0.6764 0.1594 0.3548
Read. Comp. 1 0.7043 0.3713 0.2411
Read. Comp. 2 0.7421 0.2722 0.2719
Read. Comp. 3 0.7129 0.3773 0.2537
Sum Sqd. Ldgs. 3.6123 3.3916 2.9011



Thai Group
Factor

Parcel 1 2 3

List. Comp. 1 0.2574 0.7958 0.3094
List. Comp. 2 0.2685 0.8224 0.2478
List. Comp. 3 0.2224 0.8639 0.1532
Struc. 1 0.3253 0.4099 0.3170
Struc. 2 0.6709 0.2359 0.2275
Writ. Exp. 1 0.5947 0.3050 0.1548
Writ. Exp. 2 0.7857 0.1001 0.2393
Writ. Exp. 3 0.6360 0.1850 0.4025
Vocab. 1 0.2790 0.3157 0.7344
Vocab. 2 0.2970 0.1509 0.7903
Vocab. 3 0.2803 0.2975 0.7201
Read. Comp. 1 0.5278 0.4601 0.3209
Read. Comp. 2 0.5991 0.3795 0.2321
Read. Comp. 3 0.4987 0.3887 0.3825
Sum Sqd. Ldgs. 3.2499 3.1345 2.5615



FIVE-FACTOR VARIMAX SOLUTION

Arabic Group
Factor

Parcel
1 2 3 4 5

List. Comp. 1
List. Comp. 2

0.7390
0.7946

0.2629
0.2307

0.2852
0.2498

0.2806
0.2224

0.2321
0.2142

List. Comp. 3 0.8265 0.2439 0.1666 0.1832 0.1966
Struc. 1 0.2708 0.2648 0.1646 0.2417 0.7292
Struc. 2
Writ. Exp. 1

Writ. Exp. 2
Writ. Exp. 3

0.2259
0.2657
0.2091
0.3107

0.1836
0.2180
0.2655
0.3158

0.3290
0.2850
0.2123
0.2846

0.2103
0.7650
0.6934
0.5627

0.7177
0.1138
0.3610
0.3493

Vocab. 1 0.3215 0.3010 0.6331 0.2838 0.2825
Vocab. 2 0.3003 0.3128 0.6527 0.2908 0.2359
Vocab. 3 0.2135 0.3005 0.7567 0.2442 0.2227
Read. Comp. 1 0.2783 0.6663 0.2537 0.3009 0.2068
Read. Comp. 2 0.2183 0.7453 0.3073 0.1910 0.1351
Read. Comp. 3 0.2527 0.7048 0.2016 0.1973 0.2603
Sum Sqd. Ldgs. 2.6240 2.2785 2.1130 2.0378 1.7642

Chinese Group
Factor

Parcel 1 2 3 4 5

List. Comp. 1 0.7643 0.2421 0.2706 0.2652 0.1666
List. Comp. 2 0.7835 0.2213 0.2767 0.2342 0.1301
List. Comp. 3 0.8196 0.1819 0.2264 0.2060 0.1189
Struc. 1 0.3107 0.6031 0.1044 0.3687 0.0711
Struc. 2 0.2416 0.7673 0.2745 0.0730 0.0599
'arit. Exp. 1 0.2485 0.2827 0.1901 0.1924 0.8683
Writ. Exp. 2 0.0529 0.6876 0.2496 0.2480 0.2271
Writ. Exp. 3 0.2507 0.6150 0.1782 0.3286 0.2475
Vocab. 1 0.2291 0.3350 0.3820 0.6193 0.1004
Vocab. 2 0.2476 0.2620 0.2898 0.7106 0.1442
Vocab. 3 0.3118 0.2234 0.2701 0.7043 0.1429
Read. Comp. 1 0.2892 0.2447 0.6637 0.2822 0.1965
Read. Comp. 2 0.2390 0.2240 0.7665 0.2420 0.1020
Read. Comp. 3 0.3025 0.2624 0.6725 0.2799 0.0794
Sum Sqd. Ldgs. 2.5953 2.4337 2.2008 2.1166 1.0408
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Farsi Group
Factor

Parcel 1 2 3 4 5

List. Comp. 1 0.7658 0.2574 0.3056 0.2826 0.1909
List. Comp. 2 0.7678 0.2592 0.3217 0.2340 0.1361
List. Comp. 3 0.8297 0.2593 0.1779 0.2391 0.1150
Struc. 1 0.3655 0.4446 0.2572 0.3734 0.2872
Struc. 2 0.2076 0.2800 0.2269 0.2119 0.8589
Writ. Exp. 1 0.3247 0.7271 0.2397 0.1448 0.2079
Writ. Exp. 2 0.1523 0.7337 0.3086 0.3258 0.1686
Writ. Exp. 3 0.3203 0.6810 0.3153 0.2399 0.1324
Vocab. 1 0.2680 0.2765 0.7126 0.2747 0.2290
Vocab. 2 0.3296 0.2707 0.7077 0.2503 0.1789
Vocab. 3 0.2286 0.3278 0.7400 0.2508 0.0931
Read. Comp. 1 0.3402 0.3324 0.2535 0.6662 0.1664
Read. Comp. 2 0.2132 0.2511 0.3002 0.7785 0.0908
Read. Comp. 3 0.4225 0.1704 0.2525 0.5947 0.3427
Sum Sqd. Ldgs. 2.8446 2.4674 2.3726 2.1653 1.2240

French Group

Parcel 1 2

Factor

4 53

List. Comp. 1 0.7987 0.2520 0.2874 0.1819 0.2086
List. Comp. 2 0.7620 0.2939 0.3112 0.2305 0.2188
List. Comp. 3 0.7852 0.2898 0.2756 0.1706 0.2324
Struc. 1 0.3740 0.4886 0.2049 0.1462 0.5515
Struc. 2 0.2784 0.1934 0.2368 0.2597 0.8165
Writ. Exp. 1 0.4768 0.5396 -0.0380 0.3990 0.2781
Writ. Exp. 2 0.1937 0.1469 0.2780 0.8448 0.2019
Writ. Exp. 3 0.3293 0.4139 0.2549 0.5781 0.1958
Vocab. 1 0.1013 0.5076 0.5272 0.3090 0.3775
Vocab. 2 0.2932 0.6165 0.3288 0.2323 0.2690
Vocab. 3 0.2728 0.7042 0.2981 0.1208 0.1150
Read. Comp. 1 0.5249 0.1711 0.6197 0.2215 0.1354
Read. Comp. 2 0.3310 0.3418 0.6879 0.2186 0.2354
Read. Comp. 3 0.4738 0.2420 0.6424 0.2901 0.1801
Sum Sqd. Ldgs. 3.2061 2.4513 2.2420 1.7563 1.6070
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Indonesian Group
Factor

Parcel 1 2 3 4 5

List. Comp. 1 0.6908 0.3050 0.2178 0.3244 0.2386
List. Comp. 2 0.7293 0.3070 0.2654 0.2574 0.1718
List. Comp. 3 0.7489 0.2057 0.2850 0.2085 0.1607
Struc. 1 0.3466 0.1756 0.0835 0.7881 0.0194
Struc. 2 0.2960 0.3109 0.2029 0.5719 0.2691
Writ. Exp. I 0.3072 0.1484 0.1361 0.0709 0.8478
Writ. Exp. 2 0.0675 0.3244 0.3332 0.3045 0.6170
Writ. Exp. 3 0.0237 0.2609 0.4454 0.5556 0.2981
Vocab. 1 0.3057 0.1891 0.5913 0.3551 0.3156
Vocab. 2 0.3464 0.2611 0.7265 0.1813 0.1116
Vocab. 3 0.4624 0.2559 0.5913 0.0335 0.2324
Read. Comp. I 0.2867 0.7475 0.0818 0.2349 0.1978
Read. Comp. 2 0.2619 0.7222 0.2263 0.1856 0.1671
Read. Comp. 3 0.1760 0.6700 0.3835 0.1739 0.1304
Sum Sqd. Ldgs. 2.4863 2.2511 2.0072 1.8495 1.6234

Japanese Group
Factor

Parcel 1 2 3 4 5

List. Comp. 1 0.7711 0.2952 0.2493 0.2845 0.1578
List. Comp. 2 0.7861 0.2480 0.2694 0.2451 0.1760
List. Comp. 3 0.8175 0.2129 0.2286 0.2416 0.1658
Struc. 1 0.2942 0.6933 0.2352 0.2994 0.0608
Struc. 2 0.1738 0.7241 0.2070 0.3217 0.1724
Writ. Exp. 1 0.2660 0.2743 0.2081 0.2053 0.8505
Writ. Exp. 2 0.2763 0.6799 0.3222 0.1433 0.2486
Writ. Exp. 3 0.2464 0.5522 0.3522 0.2330 0.3703
Vocab. 1 0.3373 0.3764 0.6624 0.2467 0.1421
Vocab. 2 0.2186 0.3490 0.7081 0.2693 0.1590
Vocab. 3 0.2902 0.2032 0.7332 0.3041 0.1590
Read. Comp. 1 0.3583 0.2053 0.3129 0.6943 0.2141
Read. Comp. 2 0.2956 0.3380 0.2998 0.6773 0.1348
Read. Comp. 3 0.2611 0.3865 0.2607 0.6702 0.1272
Sum Sqd. Ldgs. 2.7351 2.6519 2.2898 2.1252 1.1899
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Korean Group
Factor

Parcel 1 2 3 4 5

List. Comp. 1 0.8035 0.2306 0.2348 0.2528 0.1482
List. Comp. 2 0.8302 0.2281 0.2146 0.2242 0.1526
List. Comp. 3 0.8498 0.1591 0.2364 0.1608 0.1499
Struc. 1 0.2975 0.6525 0.2265 0.3038 0.0890
Struc. 2 0.1648 0.8058 0.2636 0.1732 0.0215
Writ. Exp. 1 0.3163 0.2641 0.2048 0.2182 0.8263
Writ. Exp. 2 0.1386 0.6463 0.2466 0.2767 0.3388
Writ. Exp. 3 0.2266 0.6517 0.2114 0.2738 0.2749
Vocab. 1 0.2113 0.3644 0.2675 0.6764 0.1945
Vocab. 2 0.2032 0.3614 0.3533 0.6747 0.1362
Vocab. 3 0.3468 0.2336 0.2493 0.7364 0.1235
Read. Comp. 1 0.3239 0.3409 0.6874 0.2477 0.1345
Read. Comp. 2 0.2314 0.2991 0.7673 0.2527 0.1232
Read. Comp. 3 0.3041 0.2492 0.6809 0.3345 0.1646
Sum Sqd. Ldgs. 2.8003 2.7035 2.2088 2.1535 1.0812

Spanish Group
Factor

Parcel 1 2 3 4 5

List. Comp. 1 0.7784 0.3035 0.2927 0.1810 0.2094
List. Comp. 2 0.7821 0.2999 0.2814 0.2198 0.2011
List. Comp. 3 0.8054 0.3135 0.2835 0.1625 0.1235
Struc. 1 0.2667 0.5190 0.2132 0.2439 0.4574
Struc. 2 0.2356 0.2930 0.2953 0.1479 0.8044
Writ. Exp. 1 0.3804 0.6757 0.2118 0.1465 0.2131
Writ. Exp. 2 0.2745 0.7117 0.3144 0.0442 0.2569
Writ. Exp. 3 0.3770 0.6601 0.2678 0.1817 0.2073
Vocab. 1 0.1376 0.5407 0.5152 0.3778 0.0459
Vocab. 2 0.3161 0.4673 0.4257 0.4011 0.0615
Vocab. 3 0.2669 0.1757 0.2723 0.8435 0.1922
Read. Comp. 1 0.2695 0.2753 0.7390 0.1375 0.2251
Read. Comp. 2 0.2939 0.2141 0.7566 0.1861 0.1477
Read. Comp. 3 0.2738 0.2737 0.7083 0.2035 0.2549
Sum Sqd. Ldgs. 2.7791 2.7725 2.7343 1.3554 1.2905

104



Thai Group
Factor

Parcel 1 2 3 4 5

List. Comp. 1 0.7795 0.2961 0.2602 0.1758 0.1195
List. Comp. 2 0.8076 0.2319 0.2293 0.2005 0.1607
List. Comp. 3 0.8488 0.1375 0.1949 0.1612 0.1767

Struc. 1 0.2806 0.2513 0.1102 0.1591 0.8275
Struc. 2 0.3036 0.2152 0.1243 0.7794 0.0345

Writ. Exp. 1 0.1362 0.0986 0.6375 0.1865 0.4768
Writ. Exp. 2 0.1056 0.2103 0.2843 0.7595 0.1782

Writ. Exp. 3 0.1521 0.3735 0.3650 0.5207 0.1919

Vocab. 1 0.3122 0.7226 0.1821 0.2534 0.1036

Vocab. 2 0.1387 0.7732 0.1462 0.2757 0.1726

Vocab. 3 0.2427 0.7015 0.3410 0.1250 0.1420

Read. Comp. 1 0.4019 0.2980 0.5170 0.3107 0.0984

Read.-Comp. 2 0.2996 0.2056 0.6184 0.3166 0.0941

Read. Comp. 3 0.3006 0.3654 0.7092 0.1651 -0.0372

Sum Sqd. Ldgs. 2.7213 2.3400 2.1298 1.9925 1.1338



Appendix E

Confirmatory Factor Analyses: Factor Loadings for

One-, Two-, Three-, and Five-Factor Solutions



ONE-FACTOR SOLUTION

Arabic Group

Parcel

Comp.
Comp.
Comp.

1

2

3

Factor

1

0.815
0.777
0.733

List.
List.
List.
Struc. 1 0.692
Struc. 2 0.688
Writ. Exp. 1 0.711
Writ . Exp. 2 0. 740
Writ. Exp. 3 0.791
Vocab. 1 0.801
Vocab. 2 0.789
Vocab. 3 0.758
Read. Comp. 1 0. 747
Read. Comp. 2 0.699
Read. Comp. 3 0.702

Chinese Group

Parcel

Comp.
Comp.

Comp.

1

2

3

Factor

1

O. 790
0.768
0. 72 5

List.
List.
List.

Struc. 1 0.656
Struc. 2 0.637
Writ. Exp. 1 0.625
Writ. Exp. 2 0.612
Writ. Exp. 3 0.692
Vocab. 1 0.753
Vocab. 2 0.736
Vocab. 3 O. 740
Read. Cotp. 1 0.739
Read. Comp. 2 0.707
Read. Comp. 3 O. 728

109 4.



Farsi Group

Parcel

Comp.
Comp.

Comp.

1

2

3

Factor

1

0.841
0.810
0.769

List.
List.

List.

Struc. 1 0.749
Struc. 2 0.656
Writ. Exp. 1 0.727
Writ. Exp. 2 0.741
Writ. Exp. 3 0.763
Vocab. 1 0.774
Vocab. 2 0.777
Vocab. 3 0.737
Read. Comp. 1 0.780
Read. Comp. 2 0.719
Read. Comp. 3 0.763

French Group

Parcel

List. Comp. 1
List. Comp. 2
List. Comp. 3
Struc. 1
Struc. 2
Writ. Exp. 1
Writ. Exp. 2
Writ. Exp. 3
Vocab. 1
Vocab. 2
Vocab. 3
Read. Comp. I
Read. Comp. 2
Read. Comp.

Factor

1

0.843
0.876
0.851.
0.754
0.706
0. 718
0.647
0.745
0.744
0. 755
0. 710
0. 768
0.800
O. 829
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Indonesian Group

Parcel

Comp.
Comp.
Comp.

1

2

3

Factor

1

0.817
0.809
0.748

List.
List.
List.
Struc. 1 0.598
Struc. 2 0.694
Writ. Exp. 1 0.588
Writ. Exp. 2 0.650
Writ. Exp. 3 0.638
Vocab. 1 0.752
Vocab. 2 0.725
Vocab. 3 0.700
Read. Comp. 1 0.678
Read. Comp. 2 0.689
Read. Comp. 3 0.667

Japanese Group

Parcel

Comp.
Comp.

Comp.

1

2

3

Factor

1

0.813
0.792
0.766

List.
List.
List.
Struc. 1 0.731
Struc. 2 0.711
Writ. Exp. 1 0.669
Writ. Exp. 2 0.738
Writ. Exp. 3 0.749
Vocab. 1 0.802
Vocab. 2 0.759
Vocab. 3 0.749
Read. Comp. I 0.783
Read. Comp. 2 0.781
Read. Comp. 3 0.762



Korean Group

Parcel

Comp.
Comp.
Comp.

1

2

3

Factor

1

0.758
0.748
0.702

List.
List.
List.

Struc. 1 0.722
Struc. 2 0.670
Writ. Exp. 1 0.676
Writ. Exp. 2 0.700
Writ. Exp. 3 0.713
Vocab, 1 0.756
Vocab. 2 0.778
Vocab. 3 0.759
Read. Comp. 1 0.787
Read. Comp. 2 0.754
Read. Comp. 3 0.775

Spanish Group

Parcel

Comp.
Comp.

Comp.

1

2

3

Factor

1

0.836
0.840
0.818

List.
List.
List.
Struc. 1 0.709
Struc. 2 0.691
Writ. Exp. 1 0.751
Writ. Exp. 2 0.746
Writ. Exp. 3 0.782
Vocab. 1 0.719
Vocab. 2 0.746
Vocab. 3 0.661
Read. Comp. 1 0.746
Read. Comp. 2 0.726
Read. Comp. 3 0.762
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Thai Group

Parcel

Comp.
Comp.
Comp.

1

2

3

Factor

1

0.785
0./75
0.719

List.
List.
List.
Struc. 1 0.569
Struc. 2 0.633
Writ. Exp. 1 0.586
Writ. Exp. 2 0.624
Writ. Exp. 3 0.672
Vocab. 1 0.715
Vocab. 2 0.649
Vocab. 3 0.694
Read. Comp. 1 0.741
Read. Comp. 2 0.682
Read. Comp. 3 0.710
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Arabic

Parcel

Group

TWO-FACTOR

1

SOLUTION

Factor

2

List. Comp. 1 0.897 0.0

List. Comp. 2 0.871 0.0

List. Comp. 3 0.830 0.0

Struc. 1 0.0 0.695
Struc. 2 0.0 0.693

Writ. Exp. 1 0.0 0.717

Writ. Exp. 2 0.0 0.751

Writ. Exp. 3 0.0 0.797

Vocab. 1 0.0 0.809

Vocab. 2 0.0 0.798

Vocab. 3 0.0 0.772

Read. Comp. 1 0.0 0.753

Read. Comp. 2 0.0 0.707

Read. Comp. 3 0.0 0.707

Chinese Group

Parcel 1

Factor

2

List. Comp. 1 0.880 0.0

List. Comp. 2 0.860 0.0

List. Comp. 3 0.816 0.0

Struc. 1 0.0 0.665

Struc. 2 0.0 0.651

Writ. Exp. 1 0.0 0.627

Writ. Exp. 2 0.0 0.635

Writ. Exp. 3 0.0 0.705

Vocab. 1 0.0 0.770

Vocab. 2 0.0 0.748

Vocab. 3 0.0 0.746

Read. Comp. 1 0.0 0.746

Read. Comp. 2 0.0 0.715

Read. Comp. 3 0.0 0.733

115

1.13,-)



Farsi Group

Parcel 1

Factor

2

List. Comp. 1 0.917 0.0
List. Comp. 2 0.878 0.0
List. Comp. 3 0.854 0.0
Struc. 1 0.0 0.753
Struc. 2 0.0 0.666
Writ. Exp. 1 0.0 0.736
Writ. Exp. 2 0.0 0.763
Writ. Exp. 3 0.0 0.773
Vocab. 1 0.0 0.788
Vocab. 2 0.0 0.786
Vocab. 3 0.0 0.752
Read. Comp. 1 0.0 0.784
Read. Comp. 2 0.0 0.728
Read. Comp. 3 0.0 0.760

French Group

Parcel 1

Factor

2

List. Comp. I 0.906 0.0
List. Comp. 2 0.923 0.0
List. Comp. 3 0.903 0.0
Struc. 1 0.0 0.765
Struc. 2 0.0 0.719
Writ. Exp. I 0.0 0.723
Writ. Exp. 2 0.0 0.669
Writ. Exp. 3 0.0 0.760
Vocab. 1 0.0 0.780
Vocab. 2 0.0 0.770
Vocab. 3 0.0 0.724
Read. Comp. I 0.0 0.765
Read. Comp. 2 0.0 0.817
Read. Comp. 3 0.0 0.829
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Indonesian Group

farce],

Factor

21

List. Comp. 1 0.865 0.0

List. Comp. 2 0.864 0.0

List. Comp. 3 0.790 0.0

Struc. 1 0.0 0.598

Struc. 2 0.0 0.703

Writ. Exp. 1 0.0 0.598

Writ. Exp. 2 0.0 0.670

Writ. Exp. 3 0.0 0.652

Vocab. 1 0.0 0.763

Vocab. 2 0.0 0.732

Vocab. 3 0.0 0.702

Read. Comp. 1 0.0 0.687

Read. Comp. 2 0.0 0.698

Read. Comp. 3 0.0 0.683

Japanese Group

Farce],

Factor

21

List. Comp. 1 0.898 0.0

List. Comp. 2 0.881 0.0

List. Comp. 3 0.858 0.0

Struc. 1 0.0 0.742

Struc. 2 0.0 0.727

Writ. Exp. 1 0.0 0.669

Writ. Exp. 2 0.0 0.750

Writ. Exp. 3 0.0 0.760

Vocab. 1 0.0 0.809

Vocab. 2 0.0 0.773

Vocab. 3 0.0 0.755

Read. Comp. 1 0.0 0.781

Read. Comp. 2 0.0 0.787

Read. Comp. 3 0.0 0.770
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Korean Group

PAIG.221

FAQ=

1 2

List. Comp. 1 0.886 0.0
List. Comp. 2 0.900 0.0
List. Comp. 3 0.860 0.0
Struc. 1 0.0 0.731
Struc. 2 0.0 0.690
Writ. Exp. 1 0.0 0.666
Writ. Exp. 2 0.0 0.719
Writ. Exp. 3 0.0 0.726
Vocal). 1 0.0 0.770
Vocab. 2 0.0 0.796
Vocab. 3 0.0 0.758
Read. Comp. 1 0.0 0.790
Read. Comp. 2 0.0 0.763
Read. Comp. 3 0.0 0.777

Spanish Group

Farcel

Factor

21

List. Comp. 1 0.900 0.0
List. Comp. 2 0.907 0.0
List. Comp. 3 0.886 0.0
Struc. 1 0.0 0.718
Struc. 2 0.0 0.703
Writ. Exp. 1 0.0 0.752
Writ. Exp. 2 0.0 0.757
Writ. Exp. 3 0.0 0.785
Vocab. 1 0.0 0.742
Vocab. 2 0.0 0.756
Vocab. 3 0.0 0.668
Read. Comp. 1 0.0 0.766
Read. Comp. 2 0.0 0.742
Read. Comp. 3 0.0 0.783
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Thai Group

Parcel 1

Factor

2

List. Comp. 1 0.875 0.0

List. Comp. 2 0.881 0.0

List. Comp. 3 0.833 0.0

Struc. 1 0.0 0.567

Struc. 2 0.0 0.648

Writ. Exp. 1 0.0 0.593

Writ. Exp. 2 0.0 0.655

Writ. Exp. 3 0.0 0.701

Vocab. 1 0.0 0.729

Vocab. 2 0.0 0.678

Vocab. 3 0.0 0.711

Read. Comp. 1 0.0 0.745

Read. Comp. 2 0.0 0.694

Read. Comp. 3 0.0 0.722
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THREE-FACTOR SOLUTION

Arabic Group

Parcel 1

Factor

32

List. Comp. 1 0.897 0.0 0.0

List. Comp. 2 0.871 0.0 0.0

List. Comp. 3 0.830 0.0 0.0

Struc. 1 0.0 0.709 0.0

Struc. 2 0.0 0.704 0.0

Writ. Exp. 1 0.0 0.731 0.0

Writ. Exp. 2 0.0 0.777 0.0

Writ. Exp. 3 0.0 0.819 0.0

Vocab. 1 0.0 0.0 0.818

Vocab. 2 0.0 0.0 0.808

Vocab. 3 0.0 0.0 0.784

Read. Comp. 1 0.0 0.0 0.760

Read. Comp. 2 0.0 0.0 0.720

Read. Comp. 3 0.0 0.0 0.715

Chinese Group

Parcel 1

Factor

32

List. Comp. 1 0.880 0.0 0.0

List. Comp. 2 0.861 0.0 0.0

List. Comp. 3 0.816 0.0 0.0

Struc. 1 0.0 0.695 0.0

Struc. 2 0.0 0.692 0.0

Writ. Exp. 1 0.0 0.657 0.0

Writ. Exp. 2 0.0 0.678 0.0

Writ. Exp. 3 0.0 0.752 0.0

Vocab. 1 0.0 0.0 0.776

Vocab. 2 0.0 0.0 0.755

Vocab. 3 0.0 0.0 0.754

Read. Comp. 1 0.0 0.0 0.756

Read. Comp. 2 0.0 0.0 0.728

Read. Comp. 3 0.0 0.0 0.745
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Farsi Group

Parcel 1

Factor

32

List. Comp. 1 0.917 0.0 0.0
List. Comp. 2 0.878 0.0 0.0
List. Comp. 3 0.853 0.0 0.0
Struc. 1 0.0 0.762 0.0
Struc. 2 0.0 0.676 0.0
Writ. Exp. 1 0.0 0.761 0.0
Writ. Exp. 2 0.0 0.791 0.0
Writ. Exp. 3 0.0 0.797 0.0
Vocab. 1 0.0 0.0 0.797
Vocab. 2 0.0 0.0 0.795
Vocab. 3 0.0 0.0 0.758
Read. Comp. 1 0.0 0.0 0.791
Read. Comp. 2 0.0 0.0 0.737
Read. Comp. 3 0.0 0.0 0.768

French Group

Farce1 1

Factor

32

List. Comp. 1 0.906 0.0 0.0
List. Comp. 2 0.923 0.0 0.0
List. Comp. 3 0.903 0.0 0.0
Struc. 1 0.0 0.784 0.0
Struc. 2 0.0 0.741 0.0
Writ. Exp. 1 0.0 0.746 0.0
Writ. Exp. 2 0.0 0.683 0.0
Writ. Exp. 3 0.0 0.779 0.0
Vocab. 1 0.0 0.0 0.779
Vocab. 2 0.0 0.0 0.768
Vocab. 3 0.0 0.0 0.723
Read. Comp. 1 0.0 0.0 0.777
Read. Comp. 2 0.0 0.0 0.830
Read. Comp. 3 0.0 0.0 0.844
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Indonesian Group

Parcel 1

Factor

32

List. Comp. 1 0.864 0.0 0.0

List. Comp. 2 0.865 0.0 0.0

List. Comp. 3 0.791 0.0 0.0

Struc. 1 0.0 0.607 0.0

Struc. 2 0.0 0.720 0.0

Writ. Exp. 1 0.0 0.610 0.0

Writ. Exp. 2 0.0 0.689 0.0

Writ. Exp. 3 0.0 0.669 0.0

Vocab. 1 0.0 0.0 0.763

Vocab. 2 0.0 0.0 0.738

Vocab. 3 0.0 0.0 0.708

Read. Comp. 1 0.0 0.0 0.689

Read. Comp. 2 0.0 0.0 0.701

Read. Comp. 3 0.0 0.0 0.686

Japanese Group

Parcel 1

Factor

2

List. Comp. 1 0.898 0.0

List. Comp. 2 0.881 0.0

List. Comp. 3 0.858 0.0

Struc. 1 0.0 0.758

Struc. 2 0.0 0.753

Writ. Exp. 1 0.0 0.688

Writ. Exp. 2 0.0 0.777

Writ. Exp. 3 0.0 0.783

Vocab. 1 0.0 0.0

Vocab. 2 0.0 0.0

Vocab. 3 0.0 0.0

Read. Comp. 1 0.0 0.0

Read. Comp. 2 0.0 0.0

Read. Comp. 3 0.0 0.0

123 1 ,iu

3

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.814
0.777
0.764
0.791
0.794
0.774



Korean Group

Parcel 1

Factor

32

List. Comp. 1 0.886 0.0 0.0
List. Comp. 2 0.900 0.0 0.0
List. Comp. 3 0.860 0.0 0.0
Struc. 1 ` 0.0 0.757 0.0
Struc. 2 0.0 0.725 0.0
Writ. Exp. 1 0.0 0.679 0.0
Writ. Exp. 2 0.0 0.755 0.0
Writ. Exp. 3 0.0 0.761 0.0
Vocab. 1 0.0 0.0 0.771
Vocab. 2 0.0 0.0 0.800
Vocab. 3 0.0 0.0 0.766
Read. Comp. 1 0.0 0.0 0.800
Read. Comp. 2 0.0 0.0 0.774
Read. Comp. 3 0.0 0.0 0.790

Spanish Group

atrul. 1

Factor

32

List. Comp. 1 0.900 0.0 0.0
List. Comp. 2 0.907 0.0 0.0
List. Comp. 3 0.886 0.0 0.0
Struc. 1 0.0 0.735 0.0
Struc. 2 0.0 0.714 . 0.0
Writ. Exp. 1 0.0 0.780 0.0
Writ. Exp. 2 0.0 0.783 0.0
Writ. Exp. 3 0.0 0.810 0.0
Vocab. 1 0.0 0.0 0.756
Vocab. 2 0.0 0.0 0.763
Vocab. 3 0.0 0.0 0.683
Read. Comp. 1 0.0 0.0 0.791
Read. Comp. 2 0.0 0.0 0.771
Read. Comp. 3 0.0 0.0 0.810



Thai Group

basal 1

Zit=
2 3

List. Comp. 1 0.876 0.0 0.0

List. Comp. 2 0.880 0.0 0.0

List. Comp. 3 0.832 0.0 0.0

Struc. 1 0.0 0.570 0.0

Struc. 2 0.0 0.672 0.0

Writ. Exp. 1 0.0 0.611 0.0

Writ. Exp. 2 0.0 0.695 0.0

Writ. Exp. 3 0.0 0.733 0.0

Vocab. 1 0.0 0.0 0.736

Vocab. 2 0.0 0.0 0.681

Vocab. 3 0.0 0.0 0.718

Read. Comp. 1 0.0 0.0 0.751

Read. Comp. 2 0.0 0.0 0.697

Read. Comp. 3 0.0 0.0 0.730
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FIVE-FACTOR SOLUTION

Arabic Group

Parcel 1 2

Factor

4 53

List. Comp. 1 0.897 0.0 0.0 0.0 0.0
List. Comp. 2 0.871 0.0 0.0 0.0 0.0
List. Comp. 3 0.830 0.0 0.0 0.0 0.0
Struc. 1 0.0 0.731 0.0 0.0 0.0
Struc. 2 0.0 0.727 0.0 0.0 0.0
Writ. Exp. 1 0.0 0.0 0.739 0.0 0.0
Writ. Exp. 2 0.0 0.0 0.787 0.0 0.0
Writ. Exp. 3 0.0 0.0 0.830 0.0 0.0
Vocab. 1 0.0 0.0 0.0 0.832 0.0
Vocab. 2 0.0 0.0 0.0 0.820 0.0
Vocab. 3 0.0 0.0 0.0 0.797 0.0
Read. Comp. 1 0.0 0.0 0.0 0.0 0.798
Read. Comp. 2 0.0 0.0 0.0 0.0 0.151
Read. Comp. 3 0.0 0.0 0.0 0.0 0.740

Chinese Group
Factor

Parcel 1 2 3 4 5

List. Comp. 1 0.879 0.0 0.0 0.0 0.0
List. Comp. 2 0.861 0.0 0.0 0.0 0.0
List. Comp. 3 0.817 0.0 0.0 0.0 0.0
Struc. 1 0.0 0.697 0.0 0.0 0.0
Struc. 2 0.0 0.692 0.0 0.0 0.0
Writ. Exp. 1 0.0 0.0 0.660 0.0 0.0
Writ. Exp. 2 0.0 0.0 0.684 0.0 0.0
Writ. Exp. 3 0.0 0.0 0.758 0.0 0.0
Vocab. 1 0.0 0.0 0.0 0.791 0.0
Vocab. 2 0.0 0.0 0.0 0.770 0.0
Vocab. 3 0.0 0.0 0.0 0.768 15.0
Read. Comp. 1 0.0 0.0 0.0 0.0 0.779
Read. Comp. 2 0.0 0.0 0.0 0.0 0.754
Read. Comp. 3 0.0 0.0 0.0 0.0 0.767
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Farsi Group

Parcel 1 2

Factor

4 53

List. Comp. I 0.918 0.0 0.0 0.0 0.0
List. Comp. 2 0.877 0.0 0.0 0.0 0.0
List. Comp. 3 0.854 0.0 0.0 0.0 0.0
Struc. 1 0.0 0.771 0.0 0.0 0.0
Struc. 2 0.0 0.681 0.0 0.0 0.0
Writ. Exp. I 0.0 0.0 0.772 0.0 0.0
Writ. Exp. 2 0.0 0.0 0.811 0.0 0.0
Writ. Exp. 3 0.0 0.0 0.813 0.0 0.0
Vocab. 1 0.0 0.0 0.0 0.829 0.0
Vocab. 2 0.0 0.0 0.0 0.827 0.0
Vocab. 3 0.0 0.0 0.0 0.790 0.0
Read. Comp. I 0.0 0.0 0.0 0.0 0.826
Read. Comp. 2 0.0 0.0 0.0 0.0 0.757
Read. Comp. 3 0.0 0.0 0.0 0.0 0.802

French Group

Parcel 1 2

Factor

4 53

List. Comp. 1 0.906 0.0 0.0 0.0 0.0
List. Comp. 2 0.924 0.0 0.0 0.0 0.0
List. Comp. 3 0.902 0.0 0.0 0.0 0.0
Struc. 1 0.0 0.807 0.0 0.0 0.0
Struc. 2 0.0 0.758 0.0 0.0 0.0
Writ. Exp. I 0.0 0.0 0.753 0.0 0.0
Writ. Exp. 2 0.0 0.0 0.691 0.0 0.0
Writ. Exp. 3 0.0 0.0 0.791 0.0 0.0
Vocab. 1 0.0 0.0 0.0 0.814 0.0
Vocab. 2 0.0 0.0 0.0 0.796 0.0
Vocab. 3 0.0 0.0 0.0 0.746 0.0
Read, Comp. I 0.0 0.0 0.0 0.0 0.810
Read. Comp. 2 0.0 0.0 0.0 0.0 0.840
Read. Comp. 3 0.0 0.0 0.0 0.0 0.875
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Indonesian Group

Parcel 1 2

Factor

4 53

List. Comp. 1 0.864 0.0 0.0 0.0 0.0
List. Comp. 2 0.865 0.0 0.0 0.0 0.0
List. Comp. 3 0.790 0.0 0.0 0.0 0.0
Struc. 1 0.0 0.645 0.0 0.0 0.0

Struc. 2 0.0 0.753 0.0 0.0 0.0

Writ. Exp. 1 0.0 0.0 0.634 0.0 0.0
Writ. Exp. 2 0.0 0.0 0.721 0.0 0.0
Writ. Exp. 3 0.0 0.0 0.684 0.0 0.0
Vocab. 1 0.0 0.0 0.0 0.786 0.0
Vocab. 2 0.0 0.0 0.0 0.759 0.0

Vocab. 3 0.0 0.0 0.0 0.725 0.0
Read. Comp. 1 0.0 0.0 0.0 0.0 0.737
Read. Comp. 2 0.0 0.0 0.0 0.0 0.747
Read. Comp. 3 0.0 0.0 0.0 0.0 0.722

Japanese Group
Factor

Parcel 1 2 3 4 5

List. Comp. I 0.897 0.0 0.0 0.0 0.0
List. Comp. 2 0.881 0.0 0.0 0.0 0.0
List. Comp. 3 0.859 0.0 0.0 0.0 0.0
Struc. 1 0.0 0.766 0.0 0.0 0.0
Struc. 2 0.0 0.761. 0.0 0.0 0.0
Writ. Exp. 1 0.0 0.0 0.695 0.0 0.0
Writ. Exp. 2 0.0 0.0 0.782 0.0 0.0
Writ. Exp. 3 0.0 0.0 0.789 0.0 0.0
Vocab. 1 0.0 0.0 0.0 0.843 0.0
Vocab. 2 0.0 0.0 0.0 0.801 0.0
Vocab. 3 0.0 0.0 0.0 0.784 0.0
Read. Comp. 1 0.0 0.0 0.0 0.0 0.815
Read. Comp. 2 0.0 0.0 0.0 0.0 0.816
Read. Comp. 3 0.0 0.0 0.0 0.0 0.792
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Korean Group

Parcel 1 2

Factor

4 53

List. Comp. 1 0.885 0.0 0.0 0.0 0.0
List. Comp. 2 0.900 0.0 0.0 0.0 0.0
List. Comp. 3 0.861 0.0 0.0 0.0 0.0
Struc. 1 0.0 0.767 0.0 0.0 0.0
Struc. 2 0.0 0.737 0.0 0.0 0.0
Writ. Exp. 1 0.0 0.0 0.686 0.0 0.0
Writ. Exp. 2 0.0 0.0 0.755 0.0 0.0
Writ. Exp. 3 0.0 0.0 0.763 0.0 0.0
Vocab. 1 0.0 0.0 0.0 0.795 0.0
Vocab. 2 0.0 0.0 0.0 0.827 0.0
Vocab. 3 0.0 0.0 0.0 0.786 0.0
Read. Comp. 1 0.0 0.0 0.0 0.0 0.830
Read. Comp. 2 0.0 0.0 0.0 0.0 0.802
Read. Comp. 3 0.0 0.0 0.0 0.0 0.813

Spanish Group

Parcel 1 2

Factor

4 53

List. Comp. 1 0. 899 0.0 0.0 0.0 0.0
List . Comp. 2 0.907 0.0 0.0 0.0 0.0
List . Comp. 3 0.886 0.0 0.0 0.0 0.0
Struc. 1 O. 0 0.743 0.0 0.0 0.0
St ruc. 2 0.0 0.723 0.0 0.0 0.0
Writ . Exp. 1 0. 0 0.0 0.786 0.0 0.0
Writ . Exp. 2 O. 0 0.0 0.786 0.0 0.0
Writ . Exp. 3 0.0 0.0 0.815 0.0 0.0
Vocab. 1 O. 0 0.0 0.0 0.765 0.0
Vocab. 2 0.0 0.0 0.0 0.779 0.0
Vocab. 3 0.0 0.0 0.0 0.692 0.0
Read. Comp. 1 0. 0 0.0 0.0 0.0 0.811
Read. Comp. 2 0.0 0.0 0.0 0.0 0.788
Read. Comp. 3 0.0 0.0 0.0 0.0 0.830
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Thai Group

Parcel 1 2

Factor

4 53

List. Comp. 1 0.874 0.0 0.0 0.0 0.0
List. Comp. 2 0.881 0.0 0.0 0.0 0.0
List. Comp. 3 0.835 0.0 0.0 0.0 0.0
Struc. 1 0.0 0.542 0.0 0.0 0.0
Struc. 2 0.0 0.624 0.0 0.0 0.0
Writ. Exp. 1 0.0 0.0 0.615 0.0 0.0
Writ. Exp. 2 0.0 0.0 0.709 0.0 0.0
Writ. Exp. 3 0.0 0.0 0.747 0.0 0.0
Vocab. 1 0.0 0.0 0.0 0.785 0.0
Vocab. 2 0.0 0.0 0.0 0.736 0.0
Vocab. 3 0.0 0.0 0.0 0.756 0.0
Read. Comp. 1 0.0 0.0 0.0 0.0 0.786
Read. Comp. 2 0.0 0.0 0.0 0.0 0.727
Read. Comp. 3 0.0 0.0 0.0 0.0 0.750
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