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Abstract

Results from research with Eye Movement Photography (EMP) are

discussed with a view to defining differences between native speaker and

non-native reading processes. The greatest contrast is in terms of the

duration of eye fixations; non-native speakers at the college level

require about as much time for a fixation as an average native speaker

at the third grade level. Various tests of reading skill are discussed

and correlations with other tests are given. The hypothesis is advanced

that high correlations between tests of listening, speaking, reading,

and writing are an indication of test validity. *Support for tests

which can easily be constructed by classroom teachers is provided.
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This paper was presented'in a much abbreviated form at the TESOL

Convention 0,,h,shington, D. C.; March, 1972) at the invitation of
David Harris, Chairman of the section entitled "Measuring Proficiency
in Reading: From Theory to Practice."
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I. Why Measure Reading Skill?

Of all the skills required by students of English as a second lan-

guage surely none is more important to success in college-level course work

than the ability to read at a reasonable rate and with comprehension. Un-

fortunately, most ESL courses at the college level that I have observed, in

my opinion, either ignore the reading skill, or deal with it inadequately.

The objective of the ESL course (or sequence of courses) is usually to

"enable the student to achieve his full potential in college-level course

work," or some similar safely vague goal. Strangely enough, however, the

student is rarely given practice in reading, or if he is given a reading

assignment, the material to be covered is usually far beneath the leve. of

practically any college text. Foreign students are frequently expected to

learn to read college-leval prose by practicing material appropriate in

complexity for fourth or fifth graders and in content suitable only for

idiots.

The reason for mentioning the foregoing is that tests of reading

and other ESL skills are sometimes used with little or .no reference to

their institutional purpose. The first question to be considered is:

what do you intend to do about it once you find out whether a student can

or cannot read college-level material? Or, stated differently, how will

the more proficient reader be treated differently than the less proficient

one? Obviously, I cannot answer these questions for all institutions. In

fact, I cannot even answer them for UCLA. I call them to your attention,

however, because they are of great importance to a total instructional

program in ESL which incorporates a testing procedure for assessing reading

skill. It is my opinion that reading should not only be tested, but it

should also be taught.
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The data that I will discuss comes primarily from research recently

completed or still in Progress in connection with the UCLA English as a

Second LanRuage Placement Examination (ESLPE). We vill consider some data

from eye movement photography (EMP) and from various tests traditionally

associated with reading and some others besides.. Inferences will be made

particularly concerning the relationship between aspects of reading and

other language skills.

II. Comparing Natives and Non-Natives Using Me

Although some people have argued that reading is only incidentally

a visual process -5 it is nevertheless a form of visual infor-

mation processing, and one way'of examining it is to measure various dy-

namics of eye movements during the reading process. A sophisticated photo-

graphic technique for doing this known as eye movement photography (iTMP)

).
has been available since the 1950's (cf. Taylor, 1959, and his references).

Research with this technique shows clearly that, contrary to some popular

views, the eye cannot sweep across a page in a smooth and rhythmic flaw.

Reading actually takes Place by a series of jerky movements. The speed

at which eye moves from one fixation to the next is such that virtually

all of the information processing occurs during the fixations rather than

during transitions between them. Among the parameters of eye movements

which have been investigated (Taylor, 1960) are

average fixations per hundred words, regressions Per hundred words (i.e.,

the average number of times the student looked back to re-read), span of

recognition (i.e., the average number of words taken in per fixation),

average duration of fixation, average number of words per minute (with at

least 70% comprehension as determined, by a multiple choice test on the

material read). An important question to be considered in a discussion

3
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of the reading proficiency of non-native speakers of English is just how

their skill compares to that of native speakers. EMP is certainly one way

of getting some data on this question.

In the summer of 1970, Trtllius and I did a study-with ENP employing

fifty foreign students at the University of California, Santa Barbara. We

compared these fifty non-natives against the norms for some 12,000 native

speakers on the various ElIP measurements. The results of this comparison

are given in Figure 1. For the fifty non-natives tested, there was a

remarkable contrast with the norms for native speakers. While many of the

Insert Flgure 1 about here

non-natives nearly equaled college-level native performance in terms of

fixations, word span, and words per minute; on the average, their perfor-

mance in terms of duration of eye fixations was about third- or fourth-

grade level. There were few individual exceptions to this. Also, in num-

ber of regressions, it is interesting that non-natives die not deviate in

performance significantly from college-level native speakers. From all of

this, it is possible to conclude with same assurance that the real contrast

between native and non-native performance is in the speed with Which they

process verbal information in ehort-term memory. Even when the grout, of

non-natives vas partitioned into several stib-groups of differing levels

of proficiency (cf. 011er and Tullius, 1972), the non-natives (even those

who had studied at an institution where English vas the medium of instruc-

tion) differed significantly from natives in terms of duration of fixa-

tion (p <-.05 by Duncan's New Miltiple Range Test; Dixon, 1970).

vas.,
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III. Correlation: Part A. Its Interpretation

One of the possible myths of theories of second language learning is

that the processes of speaking and understanding are essentially distinct

from reading and writing. This assunption has led experts in language

testing to pre-suppose that devices for the assessment of the supposedly

separate skills of speaking, understanding, reading, and writing should be

different in type and should produce substantially different results. This

has in its turn led to the conclusion that if the parts of a proficiency

examination sudh as the Test of English as a Forein Language (TOEFL, pro-

duced by Educational Testing Service, Princeton, New Jersey), for example,

are very highly intercorrelated the validity of the test is thereby reduced.

Today, I would like to advance the alternative hypothesis that law correla-

tions between tests intended to measure the various language skills are,

in fact, indicative of a lack of validity in the tests themselves and,

conversely, high correlations are indicators of basic test strength.

In order to clarify the last point for teadhers who may not be fa-

miliar -with the tedhnical meaning of "correlation," I will try to give an

adequate, though technically incomplete, layman's description of what the

statistic of (Pearson's Product-moment) correlation means. Perhaps the

most important characteristic of any test is the extent to whidh it spreads

the examinees on a scale. In interweting this scale, the score of any

given student can be said to be high or low only in relation to some othe.,

hypothetical or real score used as a point of reference. Usually this is

the arithmetic average, otherwise known as the mean. The amount of devia-

tion from the mean for anygiven score can be algebraically represented

as a. square. By adding up all of the souares of the deviations from the

mean for a set of scores, and dividing by the nuMber (n) of students
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(sometimes, n-1), we derive what statisticians refer to as the variance of

those scores. If the same individual takes two or more tests, it is pos-

sible to correlate the results of the tests by determining to what extent

they tend to produce overlavoing variances. In other words, we ask the

auestion, to what extent do the scores on tests A and B, A and CI B and

C, and so on, tend to vary in the same direction from their respective

means. The amount of overlap between any pair of tests taken by the same

subjects can be expressed as a correlation in the form of a percentage.

The interpretation of correlations is probably best explained by

example. For instance, if we find that test A correlates at the 90% level

with test B, this means that 81% of the variance contained in test A is

also contained in (or is predicted by) test B. We derive the 81% by

squaring 90%. This correlation and variance overlap is represented in

Figure 2. On the other hand, if we find a -.'orrelation of 30%, this means

that only-about of the variance contained in test A is also present in

test B. The latter r..orrelation and variance overlap is represented in

Figure 3. Correlation expressed as a percentage, then, is roughly-parallel

Insert Figures 2 and 3 about here

to the concept of deviation from the mean while the square of the correla-

tion is parallel to the notion of variance. We must remember that a high

correlation:between two tests does not necessarily-indicate that the two

tests are measuring the same thing. It merely arouses this suspicion.

However, it does indicate, in general, the extent to which one test may

be uSed as a predictor of scores on the other(s) when similar populations

are tested.

6
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Part B. Correlating EMP Measurements with the UCLA ESLPE

In addition to the comparison between natives and non-natives,

described above in connection with the EMP study, Tullius and I also cor-

related the EMP measurements with the results on the UCLA ESLPE Form 1

which is used by UCSB. This examination consisted of five parts: vocab-

ulary (synonym matching in the centext of a sentence), grammar, sound percep-

tion (minimal pairs in ambiguous sentence contexts), dictation,.composi-

tion, and oral interview. The correlations between each of these sub-

tests and the various measurements derived from the EMP test are given in

Table I.

Insert Table I about here

Negative correlations in the table indicate that when one score

tended to be high, the other tended to be low. For example, the greater

the number of fikations, the lower the score on the ESLPE. Hence, we get

a negative correlation (- 55%) between fixations and the test total for

the ESLPE. It is interesting that the correlations between the dictation,

the interview, and the various EMP measures are generally-higher than

with any of the other parts af the ESLPE and also, the correlation between

the interview and the dictation is mearly 90%. Another interesting fact

is that the highest correlation between duration and part scores on the

ESLNE are with dictation and oral interview (-24% and -22% respectively).

The latter fact seems to stem fram the general difficulty foreign students

have in rapid processing of language, visually-in reading, auditorily in

taking dictation, and Productively-in speaking. All of this data taken

as a whole shows a fairly substantial predictive relationship between
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measures of reading and other integrative language skills. It may be note-

worthy too that the correlation between the vocabulary test and the measures

of reading are generally lower than for the oral interview and the dicta-

tion (cf. Table I).

Part C. Dictation and Integrative Skills Testing

Until the fall of 1969, Form 1 of the UCLA ESLPE (in several

versions which had been used UD to that time) consisted of five parts: a

dictation; a composition on any one of three topics for which the student

was allowed approximately 45minutes; a vocabulary test of the synonym

matching variety using words in a discourse context; a sound discrimina-

tion task requiring that the student distinguish between minimal pairs in

sentence contexts, and finally a grammar test in which the student selected

from three sentences the one that seemed most acceptable. (This was, in

fact, pretty much the same as the test used at Santa Barbara and mentioned

earlier in connection with the 011er and Tullius study.) None of the sub-

tests in itself purported to measure the reading skill as we usually think

of it with the possible exception of the vocabulary section. By inter-

correlating the five parts of that examination for a sample of 100 subjects

who took it in the fall of 1968, I stumbled onto something that will prob-

ably surprise few classroom teachers but that had to that time been largely

overlooked by professional test writers (cf. 011er, 1971a). This accidental

discovery set the stage for the research relating to the measurement of

reading which we mill consider briefly.

The surprising result of the correlation analysis was that the dicta-

tion predicted scores on all parts of the ESLPE Form 1 better than any

other single part (see Table II). I suppose that same testing experts would
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Insert Table II about here

have used this result as a basis for elim5nating the dictati from the

test. However, I vas ignorant of many of the accepted dogmas of language

testing at that time so I took this result to mean that the dictation was

yielding more information about language proficiency than any other part

of the test. This also seemed to me to be a good argument in favor of

tests which measure global language skills all in a buneh rather than at-

tempting to segregate out the bits and pieces of behavior that are some-

times presumed to make up the totality of language skill.

Ever since this initial discovery concerning dictation, the main

thrust of the UCLA ESLPE has been progressing in the direction of a more

integrative test. Among the changes that we made were the following:

(1) we threw out the section on sound discrimination [for several reasons

that I will not mention. here]; (2) we eliminated the composition because

of scoring difficulties; (3) we lengthened the vocabulary test; (4) we

included a sentence paraphrase task and a paragraph reading task as mea-

sures of reading skill; and (5) we lengthened the grammar test to include

items that required the ordering of words, Phrases, and clauses to create

a meaningful sequence to fit a given context. This left us with a four-

part ESLFE Form 2: vocabulary, grammar, reading, and dictation. By modi-

fying the test in this way,'we were also able to do some experimentation

with other test forms. Results of intercorrelations from four different

versions of the ESLFE Form 2 which were administered to several different

groups of subjects are given in Tables
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Insert Tables III-VI about here

There were a few important differences in the various versions of

Form 2. In Form 2A (see Table III), the dictation in question, due to ad-

ministrative problems, had to be given by six different people in six dif-

ferent locations -vtho no doubt used different reading rates, etc. In spite

of this, there is very-high intercorrelation between dictation and tbe

other test perts. The reading score, however, is a slightly-better pre-

dictor of the test total (86%) than is the dictation (84%). In practi-

cally every case the intercorrelations of Parts indicated in Table III are

80% or better.

In Table IV for Form 23, although the intercorrelations between

dictation and the other test parts is not as high as it was for 2A, the

dictation 7.,redicts the total score well enough that for same purposes it

could have validly-been substituted for the whole test. Also, from Table

V, it is apparent that Form 2C performed simi2arly to 23.

Test Form 2D involved some substantial dhanges. All of the multiple-

choice items had five alternatives instead of four as in:previous examina-

tions. The grammar test was lengthened to 80 items instead of 40. HaIf

of these items were devoted to woblems of word, phrase, or clause order

while the other half reauired that the subject select the most appropriate

of five possible words, phrases, or clauses to fill in a given blank in a

larger structure. The vocabulary test was dhanged so that students had. to

match a word with one of five possible synonyms, but in a sentence context

(previous forms used items in isolation). This change is probably the

explanation for the improved correlation with the reading score (85%) and
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the higher correlation with the total (907). Perhaps the most interesting

result of the analysis displayed in Table Vi is that each part of the test

yielded a 907 correlation with the total score except for the dictation,

and the correlation there was 887. .

All of the foregoing taken as a whole suggests that there is a

substantial underlying connection between reading and the other language

skills tested by the sub-parts of the UCLA ESLPE. This is somewhat sur-

prising in Chat the mode of perception and/or production varies markedly

on the different tasks required by these sub-tests.

Part D. Cloze Testg: Reading and Other Skills

Another of the tests traditionally recognized as a measure of reading

skill that has recently received considerable attention at UCLA and else-

where is the cloze procedure. This is a method of constructing a fill-in

blank test by deleting every fifth, sixth, or seventh word from a passage

of prose. The task for the student is to fill in the blanks. This test

has been used with native speakers as an index of the readability of pas-

sages of prose, and also as a measure of reading comprehension. When

Darnell (1968) correlated a cloze test with the total and part scores on

the Test of English as a Foreign Language (TOEFL) and found the highest

part score correlation with the Listening Comprehension section (73%), many

people, especially the experts, were surprised (cf. Spolsky, 1970). Since

a cloze test is usually considered a test of reading, one might expect it

to correlate best with the reading and vocabulary sections of the TOEFL.

Darnell's result has been replicated indirectly several times in

research with the UCLA ESLPE. Conrad and I found that cloze scores corre-

lated better with dictation (827) than with any'other section of the UCLA

ESLPE Form 2C (011er and Conrad, 1971). I assume that the dictation on

Ii
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the UCLA ESE1E yields information closer to the TOEFL Listening Comprehension

score than any other section on the latter test. In a later study (011er,

1971b), utilizing the ESLFE Form 2A Revised along with three cloze tests

(see Table VII), again the highest correlations in every case (using the

acceptable word scoring method discussed below) were between cloze scores

and dictation. The next highest in eadh case was between cloze tests and

reading.

Insert Table VII about here

Another technique which was employed in an attempt to determine

the interrelation between the different test types used in the study-with

cloze tests was partial correlation. By this method, it is possible to

statistically test the amount of overlap between two variables while con-

trolling for a third, or possibly a third and fourth, or a third, fourth,

and fifth, etc. Figure I. ran011y illustrates the meaning of the technique.

The overlap between A and C, for instance, may be partialed out while

checking the overlap between A and B. Or, more control variables maybe

used. If only one control is used, the result is referred to as a first

order partial; if two, it is called a second order partial; and so on.

Insert Figure 4 about here

Table VIII gives the results of this technique when applied to the

correlations of the cloze tests and part scores on the UCLA ESINE Form 2A

Revised (011er, 1971b). In every case, the correlation between cloze

scores and dictation is superior to any other part of the examination.

12
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Insert Table VIII about here

The correlation with vocabulary-partials out completely-when three control

variables are used.

From this same study, it was also determined that of five scoring

methods investigated the most valid and economical procedure for scoring

a cloze test is to count amy- response that conforms to all of the contex-

tual constraints of the pessage as correct, and to count incorrect agy

response that violates any constraint whatsoever. In a follow-up research

project, Bowen, Dien, Mason and I (1972) tested speakers of Thai, Viet-

namese, and. English on cloze tests in eadh of these languages. An inter-

esting result of the latter study- was that translating a passage from one

language into another makes possible the construction of cloze tests of

equivalent difficulty in both languages.

A possible ranification of this result if it is in fact correct, is

that it will be possfble to make an approximate comparison between the rer-

formance of students in a foreign language class and native speakers of

that foreign language as follows. Translate a test passage from the foreign

language into English. Construct a cloze test in English by deleting, say,

every seventh-word. Test a group of native speakers of English of approx-

imately the same IQ, grade in sdhool, etc., as the students in the foreign

language class. Then make a cloze test of the original passage in the

foreign language. (If you deleted every seventh word in the English pas-

sage, you should also delete every seventh word in the foreign language

passage.) Now, give the test to your foreign language class. The score

of the native speakers of English on the EngliSh cloze test will provide

13



an approximate estimate of the score that native speakers of the foreign

language would have made on the FL cloze test. Comparing the scores of

the foreign students with those of the native speakers of English should

indicate how close they are in skill to native speakers of the foreign

language of comparable age, socio-economic level, etc.

IV. Testing in Relation to Teaching Reading

Now I would like to return momentarily to the issue of teadhing

reading skill in relation to its testing. The research that I have re-

ported on in this paper suggests that there is very likely a much closer

relation between the four skills than has been assumed traditionally. The

assumption that you Should test one point of language in one specific

skill area at a time seems less credible than it once was. Similarly, the

notion that a foreign language is best learned through practice involving

a progression through a series of discrete pattern drills eadh offering a

slightly more complex structure of the lanzuage is suspect. Should a

reader be graded for difficulty to the extent that it becomes emptied of

attention-holding context? Which is more important: controlling the

structures taught or tested, or controlling the content presented so that

the student progresses through a series of more and. more complex concep-

tualizations? There are a number of excellent reading programs prepared

for native speakers of English at the various grade levels which do not

make any attempt at the rigid structural controls sometimes demanded by

"experts" in applied linguistics. One of these programs that deserves

the attention of teachers of ESL is the complete set of materials prepared

by Science Research Associates. In my judgment, these materials are far

superior to many currently being used in ESL classes. (They were called to

my attention by Tamar Goldmann, one of our teadhing assistants at UCLA.)
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If testing should, as I have argued here, progress in the direction

of instruments designed to measure more integrative skills, this has some

serious implications for teadhing. One way of formulating a goal is to say

that the student will have mastered the following structures by such and

such a date. This works fairly well at the elementary levels, but at the

more advanced levels, a more reasonable goal might be to ask that the

student be able to read such and sudh a passage with 90% comprehension as

determined by some test of comprehension. If the teadher chooses to use

devices sudh as cloze tests and dictations both as teaching and testing

techniques, some important auestions need to be dealt with. What is the

effect of repeated practice in taking dictation (cf. Valette, 190)?

What is the effect of repeated practice in taking cloze tests? Are either

or both of these really learning experiences? Is there significant

transfer from the learning in one of these tasks to the other? (Harriet

Kirn, one of our teaching assistants at UCLA is working on these ques-

tions.) Does improvement in the ability to do cloze tests successfully

also tend to result in improved reading comprehension? Speaking fluencyl

Listenircr comprehension? Writing skill? There is a great deal of research

to be done in classroom situations on questions such as these. I hope

that many of you will become interested in doing it.

15
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Tables II and III

Table II. Intercorrelations of the Part Scores
and Total Score for the UCLA ESLPE Form 1

(N=100 subjects entering in the fall of 1968)

Composition

Dictation .69

Composition

Grammar

Vocabulary

Phonology

Grammar Vocabulary Phonology Total

.64

.55

.67

.51

.58

.57

.53

.50

.86

.88

.78

.69

Table III. AU Non-Redundant Intercorrelations
of Part Scores and Total Score for the UCLA ESLPE

Form 2A (N=291 subjects entering in the 'Pall of 19-70).

Reading Grammar Vbcabulary Total

Dictation *

Reading

Grammar

Vocabulary

.83 .79

.83

.80

.81

.83

.84',

\
.86

.82

.81

*Due to an administrative problem the dictation was given
by six different people in six different rooms--this prob-
ably explains the fact that it does not do as well here as
in later test versions.
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Tables IV, V, VI

Table IV. All Non-Redundant Intercorrelations of
Part Scores and Total Score for the UCLA ESLPE Form 2B

(N=227 subjects entering in the winter of 1969-70)

Reading Grammar Vbcabulary Total

Dictation

Reading

Grammar

Vocabulary

.73 .73

.73

.69

.80

.72

.96

.84

.82

.81

Table V. All Non-Redundant Intercorrelations of
Part Scores and Total Score for the UCLA ESLEE Form 2C

(N=120 subjects tested in the spring of 1969-70)

Reading Grammar Vocabulary Total

Dictation .31 .75 .77 .96

Reading 080 .83 .90

Grammar .76 .86

Vocabulary .87

Table VI. All Non-Redundant Intercorrelations of
Part Scores and Total Score for the UCLA ESLEE FCTM 2D

(N=145 subjects entering in the spring of 1970-71)

Readi 0. Grammar Vocabulary Total

Dictation

Reading

Grammar

Vocabulary:*

.70 .73

.78

476

.85

.71

.88

.90

.90

090
*Changed to items in sentence contexts.
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Table VII. All Non-Redundant Intercorrelations
of the UCLA ESI,PE 2A Revised Part Scores and
Total Score mith Three Cloze Tests of Different
Levels of Difficulty (Easy N=132, Medium N=134,
Hard N=129 foreign students entering UCIA in
the far' of 1970).

Cloze I (3asy)

Dictation

Reading

Grammar

Vocabulary

Cloze I

Reading Grammar Vocabulary Cloze I

.71 .74

.67

.73

.74

.71

.76

.71

73

.63

Table VII

Total

.96

.83

.84

.85

.80

ClOze II (Medium)

Dictation

Reading

Grammar

Vocabulary

Cloze II

Reading Grammar Vocabulary Cloze II Total

.74 .71

.74

.74

.80

.76

.84

.78

-.76

.75

.96

.87

.84

.87

.89

Cloze III (Hard)

Reading Grammar Vocabulary Cloze III Total

Dictation .75 .80 .71 .85 .97

Reading .73 .69 .82 .84

Grammar .74 .80 .87

Vocabulary .71 .81

Cloze III .89
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Table VIII

Table VIII. First-, Second-, and Third-Order Partials
for Three Cloze Tests combined correlated vith the
UCLA ESIIE Form 2A Revised.

UCLA

ESLPE

First-Order Partials Second-Order Partials Third-Order Partials

Cloze Control
Variable

Cloze Control
Variables

Cloze Control
Variables

I. Vocabulary .27
.25
.20

II
. III
IV

.o9*

.10*

.o5*

II, III
II, IV
III, IV

.00* II, III, IV

II. Grammav 04.1

.11-0 III
.33
.23

I, III
I, IV .19 1, III, Iv

.29 IV .20 III, IV

III. Reading .42 .34 I 11
.41 11 .29 1, Iv .26 I, U, Iv
.34 Iv .28 11, Iv

IV. Dictation .53 .42 I, II .

.48 ii .45 I, III .37 1, II, III

.5o III .38 II, III

* Failed to reach significance at p < .001.
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