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ABSTRACT

| This study examlned the construct validity of the
subtests in the California Entry Level Test (3LT). The ELT is
administered to every first grade pupil in California as part of the
California Assessment Program and is used as a baseline measure of
the prereading skills of beginning first graders. The discriminant
validity of the subtests was demonstrat=d by a factor analysis of
item scorses from 3,010 pupils (a one per cent random sample of all
first graders tested) A Principal components aralysis, followed by
varimax rotation, yielded a factor structure analogous to’ the test
structure. Items from each of the five subtests loaded only on their
own factor except for a few language development items which had
secondary loadings with other factors. Multitrait-multimethod
correlatior matrices were used to determine the agreement of ELT
subtests with co*respond’ng subtests in four popular readiness tests.
Findings were mixed. Subtests had convergent validity with other
measures of the same construct, but only the subtest with the
greatest variance had discriminant validity consistently. (3uthor)
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as well as the relationship between those constructs and Tater success in

learning to read.

how well do-the ELT subtests measure what they are supposed to measure7

The purpose of this paper is to examine the construct va]idity of
the subtests <in the California Entry Level Test (ELT). i
istered to every first-grade pupii in California as part of the California
Assessment Prograﬁ and is used as a baseline measure of pre-reading skills
for chi]ﬁren at the start of first grade.

graphic variables to predict differences among schools on sdbsequent

reading achievement tests.

on how well the test measures the construtts it was intended to measure,
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The ELT is admin-

ELT scores are used with demo-

The predictive validity o?lthe ELT depends

The purpose of the study is ‘to address the fiFst issue;

: The focus of the study is the d1scr1m1nant validity of the subtests.

subtest name:

Immediate Recall, Letter Recognition, Aud1tory Discrimina-

Are they each measuring a distinct skill or ability correspond1ng to. the i
|
|

'_ tion, Visual Discrimination, and Language Development? The skills assessed ]
by the subtests are expected to be correlated, but if they are measuring
what they are supposed to measure, th%y should also be distinguishable _;

-

as separate constructs.

f
practically as well as theoretically significant because the subtests f

will enhance the total-variance-accounted-for (and hence the predictive |

The discriminant validity of the subtests is




validity), if each contributes some unique portion to the total variance

over and above the variance common to all subtests.

A secondary aspect pf the study is the convergent vaiidity of the
subtests. Are each of tg; subtests correlated with measures 0% the same
skil1s in other pre-reading instruments?

METHOD ™
Subjects

The ELT was administered to 301,000 first graders in California

- during the third week of October, 1973. A one percent random sample was

taken from the total pupil file for the analysis reported here.

Classroom teachers coded each test booklet indicating the puﬁi]'s
ethnic group, bi]ingug]ism'(]eve] of fluency in Eng{ish + other language
spoken), and socio-ecbnomic status (SES). In addition, districts that
routinely administered readiness tests in October were asked to supply ‘
subtest scores for.éach pupil, to be correlated with ELT scores for use
in the convergent'validity study. Each of the other readines: measures
was administered in one or two districts. The smallest numb=r of first
graders tested with any one of the readiness fests was 550.

Test Construction

The ELT was developed by the California Department of Education as
part of its State Assessment Program. The ELT was not designed as an
achievement measure; its purpose is to identify initial differences
among schools that might predict reading success. An advisory com-
mittee of reading experts selected those pre-reading skills that’were
related to‘reading performance and were amenable to group testing. The

#inal 1ist of skills refiected a balance between the need fo represent




the widest possible range of relevant skills and the need to keep the %g§t
short and avoid frequent changing of the response niode. A
Befbre developing specific items, rules were formulated which char-

/

acterized the type of item appropriate for each subtest and which clarified ,
the distinctions among the subtests. For exéﬁp]e, distractors for Letter
Recognition items were selected frdm near the correct letter in the alpha-
bet rather than reiying on distractors that looked or sounded 1ike the
correct response. The common p, q, and b, d confusion was, thg;efbre, rF-
served for the Visuq]-Discrimination subtest. In an effort f6/distin§uish
auditory &iscriminatipn from language development, Auditory Discrimination
items were screened to eliminate unfamiliar nouns; then test administrators
named each stimulus anqsall the response choices so that vdﬁabu]ary would
not interfere with the auditory task. The Immediate Recall subtest is
a paired-associates task in which two familiar but unre]atedAnouns are
pictuéed together. Children are taught six pairs and then asked immedi-
ately to mark the pictures that go together. The pairing of nouns that
are not normally associated ﬁakes the subtest more clearly a measure of
immediate memory, uncontaminated 5y language development. These efforts
to enhance the separateness of the subtests were made to obtain greater
face validity and to maximize the total variance accounted for by the
composite score.

| The ELT was designed'to be a very easy test. Because it would be
used to discriminate among schools with respéct to the average level 6f
pupil skill and not to discriminate among pupils, large between-pupil

variability was not essential. The pupil distribution could be markedly

skewed and yet one would obtain a nearly normal distribution of school




means. ELT scores are not reported for individual pupils; school and ‘
district mean scores are used in multiple regression analyses of school

’ anq district mean achievement scores.

Procedure

H]

The }espSnées t& the‘36 items (four subtests'of six items, Language
Development with 12), the five subtests, and the total ELT score were
intercorrelated and factor ana]yéed using the SPSS factor analysis proéram
(sﬁbroutine PA2, principal-axis factoring with iteration). The program
éomputes a principal components solution. Factors with eigenvalues of
.95 or above were retained for a varimax rotation. Several additional
factor analyses were done in which different variables were added or
deleted. The simplest ?Eil¥§js included only the 36 item responses. The
most inclusive analysis had" pupil SES,:bi]ingua]ism, and‘ethnicity as
variables in addition to item and subtest scores.

The principal factor matrix from the SPSS output was entered into
the Harris-Kaiser "ortho-blique" transformation program to obtain an
Aob]ique solution. The routine was repeated using both the independent
clusters and A'A proportional to L options.

Mu]titrajt-mu]fimethod correlation matrices were constructed with

the ELT subtest and total scores and the subtests from the Metropolitan

Achievement Test and each of thrge popular reaqug:readiness tests:
McHugh-McParland, CTBS, and Clymer-Barrett. Data were obtained for
eight tests other than the ELT; four tests were not analyzed, however’,
because neither the districts nor the scoring agencies could provide

subtest scores.
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RESULTS AND DISCUSSION
' Pupil Level of Analysis

Construct val{dity at the pupil level is essential for construct
validity at highe; levels of aggregation. It is unlikely that discrim-
‘inations among schools could be construct valid without evidence of con-
”stFﬁEi va]iéity at the pupil level. This is the rationale, then, for
analyzing pupil level data‘to judge the construct validity of an instrh-
ment that will be used at the school and district level. This is a
first step. Subsequent eva]uatiéns of the ELT will include, obviously,
its correlation with subsequent Teading scores and a study analagous

to this conducted at the school level.

Difficulty Level

The ELT was very easy for most first graders. The percent passing

- each itgm is reported in Table 1. The extreme simplicity of most of the

jtems and subtests will inf]uence~the interpretation of results reported
in later secFions. Yery simple items or very difficult items haVe low

variability which will attenuate correlations.

/




TABLE 1

Entry Level Test
Item Means -

N=3010 pupils. (1% of 301,000)

Imm. Recall Letter Recog. Aud. Discrim. Vis. Discrim. Lang. Dev.
» +->| ) ) Ll 7 o pE)
(8] Q (8] (8] (8] (8]
3] 3] @ [} Q
2 1 9 3 | 5 3= S 2 S H: 1 99 =1 ~
= 8‘ = 3 = 3 = ) 3 = ‘3 = 3
@ [db) 3] (&) [} (&) 3] (&b Q (&5 [«¥] (@b ]
u o fut + l L u -
—t > bt 3 — o —t ‘& — 3 bt 2
1 .52 7 .93 13 .83 19 .94 25 .93 31 .86
2 .60 8 .91 - 14 .8 20 .93 26 ‘.88 32 .89
3 .74 9 .91 15 .7 21 .85 27 .86 33 .77
4 .56 10 .90 16 .61 22 .93 28 .96 34 .45
5 .67 1M .90 - 17 .72 23 .80 26 .97 35  .85%
6 .63 12 .84 18 .66 26 .88 30 .76 36 .61

Item and Subtest Intercorrelations

The ELI_subtéﬁts are correlated with one énother. _The Immediate Recall
subtest correlates with the other four subtests on the order of .22. The
other subtests correlate with each other on the order of .51. When school
means are correlated for the 4686\§Fhoo]s in California the magnitude of
"the relationship of Immediate Recall with the other subtests stays aboﬁt
the same but the relationship among the others increases to an average of
.57. These corpg1ations are consistent with the hypothesized relationship
among the construc%s. Immediate Recall is the least inf]ue:ced by back-

ground experience and therefore should not be highly correlated with the

N b - - ! 3
other four subtests. The correlations among Letter Recognition, Auditory
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Discrimination , Visual Discrimination, and Language_ Development are
substantial given the easiness of their constituent items, On the basis

of this data one would conclude that the constructs are either highly

related or redundant. .

TABLE 2

7 . N

Entry Level Test !

g Subtest Correlations
, N=3010 pupils (1% of 301,000)

A (N=4686 school means without pupil sampling) \

: N, X \

IR LR AD. VD LD _ Total

. \

'Iwm. Recall 1.00 .22 .16 24 .23 .53
(.17) (.19) - (.24) (.22) . (.45)

Letter Rec. ' 1.00 51 .50 . .57 75\
. (.54) (.60) (.54) (.75)
Aud. Disc. - 1.00 41 52 .73\
. | (.51) (.70) (.84)]
“Vis. Disc. 1.60 .54 72 |
(.57) (.78))

Lang. Dev. - ~ 1.00 .83 ‘

(.82)

TOTAL 1°.00

Thgre is some evidence for the separateness of the éonstructs in the

jtem intercorrelation matrix (Appendix A). Items are on ;hé average more
i .

highly correlated with other items in their own subtest (é{iangles along
the diagonal) than with items in other subtests. When a Wéaker item

appears in a subtest, such as item 18 in Auditory Discrimination, other

items measuring the same construct may have low correlations with it that ' i




are equaled by cross-test correlations; but even in the weakest cases

the cross-test correlations do not exceed the within-test correlations.

Factor Analysis

Both the orthogonal anﬂ oblique factor solutions (appendices B and
"C) provide striking evidence for the discriminant validity of’the ELT
subtests. Despite the relatively ﬁigh inéercorre]at?on of fou; of the
five subtests, each of the five subtests had suf%icient unique variance
to be distinguishable as its own factor. In the orthogonally rotated
., matrix, factors one through five can be identified as auditory discrim~
iﬁation visual discrimination, letter recognition, immediate recall,
and 1anguage deve]opment respectively. The tota] test score, which is’
the simple sum of the 36 items, is d1spersed ac?oss these five factors
[tems from Immediate Reca]l Letter Recognition, Auditory D1scr1ménat1on;
and V1sua]-01scr1m1nat1on had h1gh loadings with their own factor on the
order of .50 to 65, and did not load with any other subtest factlr
Three Immediate Recall items had secondary 1oédings with two unidenti-‘
fiable factors, two with factor sevén and one with factor nine. One
Visual Discrimination item also had a minor loading on factor nine.
Even with .these imperfecti&ns it is apparent that the factor structure'
is the same as the conceptualized test structure.

. Language Development was conceptualized as & much broader construct
thanﬂthose measured in the other four subtests. Characteristically, it
is the subtest with the weaﬁést discriminant validity. Although it is

distinct, its average factor Toadings are only .33 with its own factor;

five of the 12 Language Development items had cross-factor loadings of




the same magnitude qg the within-factor loadings.

Factors six and eight are associated with pupil's ethnic group mem-
bership. Factor six has h{gh loadings from bilingualism and éhe Spanish
surnamed catégory. Factor eight cén be called the Black factor, but the
factor loading is not as strong.

Additional analyses, in which deﬁographic variables were deleted or
“in which subtest scores and tot;] score were omitted, did not alter the
factor structure. When the. rotated matrix was collapsed to six facto:s,

the structure was the same; the five subtests remained distinct but there

were more cross-factor secondary loadings -from Language'Deve]opment items .

The oblique [pattern matrix i; essentially the .same as that obtained
. from the orthogonal rotation. Each subtest still has its an factor
with very few items loading on other than their own factor. When nine
factors were roéated?*four of the six Immediaée Recall items loaded with
the last two factors as well as with the‘Immediaie Recall factor. Two
Languagé Deve]opmgﬁt items appear with factor eiyht and have only minor
“loadings on their own factor; this may be an artifact of item difficulty
since thesg two items are much more difficult than other questions in
the same subtest.‘
. The various factor ana]ysés confirm that the constructs measured
TSy thq ELT are correlated, but pro&ide additional evidence thét they are

\ not redundant. The following intercorrelations among the factors were

obtained from the A'Acc L oblique solution.




0 TABLE 3

Factor Correlations

o I'- ‘A x
7///// ‘ A A L
S S S S S S
(@) (@} (@] (@} [@] (o]
+ o o 2 4 )
(8] Q (8] Q Q (8]
[1+} © * (0 © e} ©
[ 5 (459 5 (459 (459 L.
Factor 1
\ Aud. Discrim. -.07 -.20 27 14 -.30
Factor 2 ;
Imn. Recall J1o-120 .02 ..18
Factor 3 .
Visual Discrim. -.27 =.07 .34
Factor 4 | N
Letter Recog. . ‘ 15 -.36
‘Factor 5 |
iSpanish \ _ ( -.20
Factor 6 !
Lang. Dev. ‘
Factor 7 \ - :
Factor 8
\

Factor 7

.02
.01
.04
.03:

.05

Factor 8

.07
05 -,
.06

.03 -

a9 -,
.00 -

chtqr 9

.33

6

.03

.01

08

.04
.05

The five pre-reading skills measured by the ELT are expected to.be

correlated but distinguishable as separate constructs. The factor correl-

ations and the factor matrix together support this conclusion.

From the

correlations between factors one may infer that the constructs are not

orthogonal; from the factor matrix it is apparent that the measures of

the constructs are sufficiently discrete as to warrant separate factors.

Ld
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ELT Correlations wi@h Other Readiness Measures

F%ndings from the multitrait-multimethod matrices were mixed. The ‘
attenuation created by the easiness of the ELT is observable in each of
thF matrices. (Appendix D) The sdbtests of the other testgsare much
more highly intercorrelated than are the ELT subtests. ,8u§fes£s within
the CTBS are sometimes correlated as high as .26. (Values of .8 or .9

were also obtained but these were due to items from one subtest being

——

combined in other subtest scores; e.g., Auditory Discrimination in the

Clymer-Barrett is a comb’® ition of Beginning Sounds and Ending/&ounds.)

~

: |
The highest intercorrelation of ELT subtests in all four samples was

.48.

\

‘ . ) /

Ordinarily, in evaluat ng.multitrait-multimethod nwtriceé, one looks
first for evidence of convergent vé]idity. Differeni measures of the same
construct should be correlated. In order to satisfy the criteria for
discriminant validity, however, the correlation between different meas-
ures of the same construct Should be greater than the correlaticn between
different constructs using the same or different measures. Because of the
marked difference in the variance of the gLI_compareH to the other tes}s,
and hence the difference in the levels ofthe correlations, it was imﬁos-
sible to observe this stair-step\evidence 6? discriminant va]idityi\

The Auditory Discriminatiop gubtest had the greatest variance and
consistently had discriminant validity from other subtests as well as
convergent validity with other measures of auditory discrimination. For
example, in the CTymer-Barretf test Beginning Sounds correlates .55 with

*

ELT Auditory Discrimination. This coefficient is greater than the correl-




ation of Beg%nhing Sounds with other ELT subtests or the correlation of
Auditory Discrimination with other Clymer-Barrett subtests. Thz Letter

&

Recognition and Vishaf Discrimination subtests had convergent validity,
But in some tests their correlations with different skills were as high
-as the same-construct correlations. Thé Language Development subtests
had'convergent validity with other language subtests but only weak dis-

/.- » -y » - -
—-criminant validity.

CONCLUSIONS‘
The results are encouraging fbr us{ng the ELT in the Califirnia
Assessment -Program or in other large-scale assessments. The evidence
for convergent validity of the subtests (item intercorre]atidns\and

subtests correlations with other measures of the same construct, meets

the basic requirement for construct validity. The additional evidence
of discriminént validity suggests that the subtests, even in a very short
and easy tesf, contribute uniquely to the total variance; the test is
likely to be a useful predictor.

Because the ggl_subtesés are factorially discrete, the rules devised
for constructing ELT items should be of interest to the authors of other
pre-reading instruments. For examb]e, the decision to eliminate auditor-
ially and visually similar distractors from the Letter Recognition subtest
may have‘helped to differentiate that subtest from the other two. Further
examp]eé’sf thg procedure? followed to try to develop "factor pure" sub-
tests were the effort; mége to distinguish auditory discrimination and \
immediate recall  from langéage development. Auditory Discrimination and

Inmediate Recall items w#re Screened to eliminate unfamiliar objects;

13 —




"
for ekamg]e, birds, trees, and balloons were used but hats and ﬁg]]er

skatg§,were not. In addition, in the auditory test teachers named each
st}mulus and all the response choices so th;t vocabulary would rot inter-
fere with the skill being measured. For all subtests the number of
response choices was never more than four so that.children wolild not
forget the stimulus as they worked across a row. )

; The ELT was not designed to make decisions about individual
children; the subtests are too short and too easy to give accurate
inﬁoﬁmatiqn about every child's strengths and weaknesses. Even at the

' ¢
school or district level where the results are very stable, the inter-

correlation of the subtests overshadows their unique variance, and tiakes

it unlikely that differential information will be obtained from the sub-

tests for use “in program diagnosis.
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