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Introduction to the Test Design Project Studies in Test Bias

o

-~

The assessment of literacy.in bilingual dand limited English proficient .
(LtEP) students is & distinct problem area in applied psychometrics. Non-

. L1 -

nrative speaking students, some with generally\impoverished Tanguage skills,
’

others s1mp1y weak in English, constitute a substantial proportion of the
student population 1n méhy regions of the Un1ﬁ€f‘5tates The instruction

and assessment of these students is an issue of nat1ona] concern. Even after
.p}acement into mono]1ngua1 Eng]1sh.s1asses cultural group character1st1cs
continue to interact w1th the instruction these students receiye and to
influence their perforhance on tests. Lower levels pf‘performahce by bilin-
gual and LEP students, whether from a test given in English_or g{ven in

their native languaée, may ;ome abput either becapse schoo]S'cannot provide
appropriate instruction'or because the instruments used to assess student
competencies unfairly underestqmaxe their ability levels.

The Test Design Project stud1es in test bias were dnitiated by the

Center for the Study of Evaluation with the belief. that "bias" in assessment
occurs in both the hatpre of the test and the situat}on within which the

test is given. These studies have used four primary approaches to identify
and interpret such bias.. The f1rst asked whether the use of translated

tests constitutes a v:able strategy for assessing non- Eng]1sh speak1ng

pupils. A well-regarded test of childrens’ academic competencies, the
Comprehensive Test of Basie Skills (CTBS), is widely used in bo%h its ’ R ‘1\.
or1g1na] English version as well as a recent Spanish-language %rans]at1on, L
would thke CTBS and the CTBS- Espano] prove as successful as 1s c1a1med in

being free from b1as? This 1s a volatile issues not on]y from thé-v1ewpo1nt

of stat1st1ca1 ana]yses but also in terms of the number of separate 1mpacts
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such tests haVe-on education. The second approach was to dg;ermine whether
the current scHemqs for isolating test and iiem bias could be successfdl]y’

gpp]ied to dataset§ ﬂ!ﬁch.might not nféfssarily meet the various theoretical

and practical strictdres those techn{ques require. Moreover, a sub%tantia] :
Tine of inquiry not intrinsically statistical in nature, i.e., confént

analysis and linguistic aﬁa]ysis, was seen as central to the task.of isola-

- ting both the fact and to some extent the %oot cawses of bias. The third

. primary focus of effort in the analysis of test bias was io see whether new -
métho&s, poteﬁtia]lxﬁmore direct and more amenable to use }n the fié]d}
could be‘as‘successfu] in detection and interpretation of bias as prévious
state-of-the-art ana]ytié schemes Which have been suggested. One strong
objection to many of thosé schemes has been that few of them yié}& unambi -

guous information about bias, and most are subsgantially more complex in

their exeéutioq’than might be desirable., A fourth approach, related to the

|

others, examined the likelihood' that test bias also occurs in alternative

" forms of testing, such as the free writing of prbse in responsé toa pr;mpt.

Here the potential for bias extends not only to the'duestions of individual

examinee performance b;t a]so{tp the performance bf the persons who rate

the essays afterwérds. - . . .
Following é.yegr“s planning. and data*acquisition,.the second year of .

" the study was devoted to four separate aﬁé]yses addressing the goals noted

above:

}1) Cbnvqntionai analyses onbias {ncludiﬁg the approaches suggested
i . - : {
by classical test *theory and newer multidimentional scaling methods, coupled

with pursuit-of simplifications to the statistical amalysis of bias,

.
hd ¢’
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including, first, the model of partitioned variances and, second, the Student-

Problem (S-P) mefhods in use in Japan (Sato and Kurata, 1977; Satd, 1980);
2) Analysis of selected aspects of 1tem content the ext f 1inguis-'

-

t1ca cultural and ‘'social b1as 1mbedded w1th1n item stems and.answers, and

the qua]1ty of translation of the CIBS from its or1gwna] English yers1on to
the Spanish- 1anguage CTBS- Espano] |

3) Ana]ys1s of a selected dataset wuthqn the‘test bias progect which
contained scores of both the Eng11sht and-Spanish- languagﬁ versions of the
CTBS from the same set of §tudents,.judgeo by their teachers to be equé]ly
combetent in'both'English and Spanish; and

¢
4) Analysis of ratings made by Hispanic and non-Hi%panic raters using

b} ——

an objective scor1ng system, who reviewed a spec1a] set of essays generated

\by groups. of H1span1c and non- H1span1c pr1mary school students.

Certainaspects of ana]ys1s‘suggested in the original proposa] for this
project contained %n some detail in }nterim réports'were initiaily very
appealing as poss1b1e routes for opt1m1z1ng the detect1on and interpretation
of bias, ;!

" They are the partitioning of veriances, log—lineer analysis, and multi-
dimensional scaling even when the necessary initiaT specifications are not
<

known with sufficient-aeeuracy. However, 1n the 1ong run each. of these

proved to be theoretically prob]emat1c, re]at1ve]y cumbersome and statis-

r

“tically unw1se in their application to the test bias quest1oﬁ’

Partitioning of variance into a between class and a w1th1n—c1ass-

component formed one major aspect of the original effort, and was presented

‘iin some detail in the November 1980 deliverable. The primary intent was

to utilize such partitioning for. each item to reveal patterns of bias _

A
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through the interpretation of both relative sizes of the variances and

their correlations-with total test score and popular distractor answers. \~'.

r

However, substantivg theoretical and. practical arguments became evidenf as

work progressed. The first is thht the‘examination'of ﬁitﬁfn;cla;s varia-

tions within items runs a large risk of violating aésumptjons of homoscedas- . /
ticity,iand ;Lch violations cqnhot‘be reso]ved)independgnt1y:: Second]},' 5;;_,
between—cfass variations are actually non-orthogonal to within-class

"variations except ip certain situations. A ‘desirable index of bjas,wgu]& 7,
be one which utilizes information from that porfion_gf betweenfz1éss vqri-'

ation which excludes all other portions of the variance, but this indgz

proved to be intractable in practice. Additionally, calculations gf'effeEt

‘size in relation to variations jn ¢lass size éontéin some unsolvable unknowns. -
Log—]inéar analysis has been successfully applied to a number of studies in v
sociology and was éonsidered.as a viable tool for analysis of bigs until it

was determined that the stability of computatioﬁs.invojved in this technique

was qpest{bnable with the sample sizes-df the data sets ava%]ab]é. Addition-
a]ly,Ethe infgrpretation of results in the context either of specific items
or specific examinees (and‘tbus a logical routé fb thg iso]atinﬁ 6f item
bias) was héﬁpered by requiremenFs for secondary analyses following the >
initial solution. . The .presence . of inadequate:sample size profoundly ‘
" affects the utility of mu]tidimensioﬁal scaling in thesehindstingisps. Like-
wis%,\the issue of computationé] indeterminacy was a noticab]e‘hinﬁérance to d
effective solutions usfﬁg'that method. When certain rigorous conditions for

specification of initial parameters are met, multidimensional scaling may well

’ brove as effective in detecting. bias ‘as other techniques.

.
* B
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The S—Pimethod,first discussed in the November 1980 de]ngrable\‘appears

« to hold a'number of possibilities for, effectiye and unambiguous analysis of
b1as It is a highly versati]e contribution to’the field of testing from
Japan and contains m1n1ma] requ1rements on sample size, prior scor1ng,
1tem scaling and the 11ke The S-P model 1ends itself to extensions into

’ nond1chotomous scoring and mu1t1p1e pattern analysis, as well as the possi-

>

bility that the ro]e of guess1ng in ach1evement test scores can be analyzed

-

effect1ve1y In the ma1n, the most recent efforts of this project have been
d1rected at 1solat1ng sources of patterning in exam1nees responses as a .,
function of test 1tems and d1stractors, student abilities and backgrounds,
and the1r 1nteract1ons« Towards th1s end, the: S P method, coup]ed with a

sma]] number of other techniques, has proved singularly successfu] at the

‘e

S task of determ1n1ng degree of’1tem b1as, and-the method of content ana]ys1s )

has proved to, be an 1mportant contr1but1on to understand1ng the 1anguage

) [ v A

) used .in the test. v . . .

-
r

* The analyses conducted?during'the year have been prepared for pubficatidn

1

as follows:

McArthur, D.L. ~Detection of item bias using analyses p%‘response patterns,

Summer} 1981. Submitted for publication to the dournal of Educatienal

. ’

Measunement (Appendix A). -

A

;McArthur, 6*L. Performance patterns “of bilingual ch11dren tested in

bpth languages, Summerg 1981. Submitted for pub]1cat1on to the

’

Journa] of Educat1ona1 Measurement {Appendix B).

McArthur, D.L: ‘Bias in “the writing of prose and lts‘gﬁpraisal, Fall, 1981.

b

To be submitted (Appendix C).
L
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Cabello, B. Potential sourpes-of.bia§‘iq_dga] language achievement tests,
- F§]1,~1981.4;To be submitted to TESOL Quarter]y.(Appeqdix D). -
. Cabe]]b, B. Cu]tura] interfe}enhe in reading compréhensioh} An/a]ternat¥vé
exp}anation; Fall, 1981. Accepted.for the‘Annugl-Meét%ng of the

’

California Educational Research Association, S$n_Diégo, November:, 1981

‘ (Appendix 'B) ./ ‘

Portions of these papers also have been accebted,for the Annual Meeting
i) L4 /

of the American Educational Research Associatién, New York, Spring,'1982;
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Abstract

Item bﬁaﬁ, when presént in a'hu]tip]e-cho%ce test, can be detected °
B . >

by appropriate ana]yses of the perséhs X ffems scoring matrix. Five

»

r31ated schemes for the statistical analyS1s*of b1as€¥ere applied to a -~ -
w1de1y used pr1mary sk1lls multiple- ~choite test whlch was adm1n1stered~
in e1€h§r its English or Span1sh language version at each of the two 1evels, to

1259 students in-bi]ingua] educat1on programs The results indicate that

from one- f1fth to one-third of the 1tems in the tests show strong ev1dence

of bias, corroborated by a separate anaTyS1s of 11ngu17t1c and cultural

sources of bias for both the biased items and those items with no statis- .WJ
7 [ 3

-

tical findings of bias. S R . :

Lo/

) . . .

.
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- as evidence &f bias.

‘ attractive but incorrect alternative.
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A

A systematic but unanticipated pattern of responses to a multiple- T

cho1ce test found for an entire group of test takers ‘s genera]]y regarded

This 1nterpretation resﬁ]ts from 1nd1cat1ons of

HoweVer, the Behaviors of individual responoe ts have important

(the test.

consequences ‘for that 1nterpretat1on
picks the correct response or successfu]]y engages in elimihation, of

incorrect answers, or guesses well, the observer scores the item "correct".

and conc]udés that the stu¢ént "knows" the required skills or material.
The inference that the respondent "does not know" is made whether he/she

guesses incorrectly, eliminates wrong choices badly, or chooses an ., * R

e N
Y

_Most, 1ikely, what look Tlike systematic patterns of bias in test

jtems are the results of complex interactions of these group and individual

“factors with one another and with certain properties of the test items.

i

What is requ1red to make sense of the .issue of bias is éna1ys1s of, patterns

- ‘e *

*ound in thése comb1nat1ons of performance

patternssuggests that the detection and 1nterpretat10n of blas must be

-

' conducﬂed along severa] routes

‘

? Goa]s of this rdeearch f ' ' NN ‘ ) .

The first of two purposes of this paper {s.to investigate analyses

of the persons x items scoring matrix of a test for the detection of item- - B

]

bias. The persons x items scoring matrix contains aisignificant amount of

'information about the patterns of responses gegerated by a set of examinees.

13

whether the respon nt unerr1ng]y j,' -

The: mu1t1p]1c1ty of poss1b1e .

- . . .
. L . . Pen . . L

°

L LY
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ﬂ‘“item baa " in. the search for a single bést a]] -purpose indicator which,

R : N
Using a'qu geometPical and statistica] considerations, »the p%tterns of

A

xesponses from separate groups of examinees tested’w1th the same 1n5trument
- F , 7 v

can be compared If these patterns show ‘that the test'1s not1neasur1ng

LN

the same th1ng--sk11]s, competence, thinking. ab111t1es--1n comparab]e

' “groups, 1f the groups are responding to d;fferent aspects of tﬂe test o~

1tems or if cultural and/or Tinguistic 1ssues take pretedence, it may

. be that the test is biased. -,‘_.’2% e‘-.t Lo

<

The second purpose of this paper is to gtudy emp1r1ca]]y the quest1on

of bias as shown by these several techn1ques in the context of a widely

®
. used achievement test, the Comprehens1ve Test of Basic Si1]}s (CTBS),

which has been translated from Eng]1sh into Span1sh "The c1a1ms made

- about this 1nstrument 1nc1ude that statement.that theaSpan1sh language
version represents a close rep]1categyf ‘the’ English-language version with
careful attention having'peen exercised in removing all forms‘of'unintended

¢ ! A I 4 . o
bias. The primary task of this analysis is to ascektain:the degree of

comparability-.of the two versions of the CTBS in the assessment of similar

.. groups of' chi-ldren, énd to s@ any bias remains.
o~ * v .
’ ]

g S et
- -4«
D

Related ]@terature» - T L o IR

A substant1a1 research 11terature has deve]oped around the term

’

;always reveaTs bias whenever systematjc d1screnanc1es in !

between groups are found. A large numbér of methods ha?e been proposed
. ° ' o

.and a_large number of studies conducted {cf. reviews in Berk, in press;

: Subkov1ak Mack and IronSOn, 1981) Certain tests such as the WecHsler

InteJ]1gence Sca]e for Children have been extens1ve1y investigated E

[

.
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(cf. Sandovaly, 1979). - The rang/’;;7app]1cat1ons of the tefm "b1as" is

' quite'broad° stud1es\have examined soc1ocu]tura1 bias.and the stereQ—
. . typ1ng of 1tems and answers, cu]tura] differences, and ]1ngu1st1c var14
: . at1ons (cf Jensen, 1980)§§§onstruct blas and the d1fferent aspects of

.y performance tapped in d1fferent&zxam1nee groups by the same test Yef.

“
‘

i, . Ebel 1975), and contextua] b1as and the m1suse of tests yith spec1f1c
. ‘grdups (cf. w1111ams, 1971). Occasionally the word is/even used to mean
‘ a consc1ous preference on the part of the exam1nee (Hudson 1963).
e ' Increassng]y comp]ex techn1ques have been set forth for the .
' detect1on of b1as in items. Methods® have been based onkana]ys1s of

variance, transformed item d1ff1cult1es; factor techn1ques,'adJusted chi

- ' istic curves (Merz, 1980' Petersen, 1980; Rudner, Getson and Knight‘ i§80):
Many of these ‘méthdds .are stat1st1ca]]y complex but, with the except1on ef
| the ldst, statistically 1ne]egant (Hunter, 1975), unfortunately the most
e elegant solution, item character1st1c curve- ana]ys1s, requires large numbers
R . of 1tems and respondents for 1ts computat}on Few of* these approaches
= ~xi,,,_:lot't'er conv1nc1ng or useful exp]anat1ons of why some items are biased and -
géégsrs are not (Crowder, 1979). Faced with the mu]t1p]1c1ty of both the

» forms pf item bias and the statistical methoas that have been put forward

g ey

. . \to detect such bias, one logical place to begin is to inqu%re about the

. nature of a-test which is absolutely freé of bias. _ -
> e . . ::

An unb1ased test

If a test could-be created whdch fu]f1]1ed a]] of the requirements of
,Pr‘\
a b1as-free 1nst?ﬁment 1ts 1tems wou]d all measure the same trait or

2 3

* '- i ‘o ’” e . - f
ot square procedures, distractor analyses, "adverse impact" and item charagter- -




_in the test.

[}

\

ability and be equal]y're11ab1e and equa]]y va11d for an groups (Petersen,
1980) It wou]d also show orderly Vvariation in the relative d1ff1cu]t1es

of the ]tems, and be responded to in an orderly manner by every 1nd1v1dua1.

- One examplg of the outcome of this improbable creature is the fam111ar

:perfect Guttman scale, in which persons are perfect]y ordered by increments

N

of skill, level, and items within the test are perfect]y ordered by incre-

‘ ments of d1ff1cu1ty No hwgher Tevel 1tem is mastered by any respondent

until each 1ower-1eve1 1tem is mastered gueSs1ng also p]ays no role.
The sequence of successes‘and failures is highly determ1n1st1c.

Figure 1A represenfs'a ten-item test mith right/qung scores.fo;
ten respondents. These ten persons never successfu]]y answered a more

-..——_-.---————_———————_————_--—---—

Insert F1gures 1A and 1B about ‘here

e B e L L T L R T R e TR T X

difficult item without first hav1ng succeeded on a less difficult item.

An axis of performance can be drawn on the diagonal to separate all:correct

scores from aTl incorrect scores. While the total p-value for the test -~ -

5s Tower for another ﬁroup of ten persons tested on the same ten items,
shown in Figure 1 B the performance patterns are parallel. Other than a
main effect due to groups nowhére in either d1agram is ‘any 1nd1cat1on of

l

a systematic unexpected d1fference in the pattern of responses or b1as

/ . .

£

A slightly biased test - | - S '

]

A somewhat less artificial example of test results from a mu]tdple-

- choice test is shown 1n'figure 2A, the scoge matr#han a~hypothetical

— Insert F1gures 2A and..2B about here L
Eianidebeisteiieleiuintieedet [rivial o4 Sttt
' : o —~ A

. . - 1
- s ’ v ‘ 6
N -
»
<
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teh;jtem test has been”sorted by both persphs, on ‘ascending total score,
and by'?tems3‘on ascending Jevel of Aifficu]ty heither pehsons nor
1tems is perfect]y ordered in the sense used above, and guess1ng of
correct answers probab]y contr1butes by an unknOWn amount to the scores
obtaﬂned. Not'one but two d1V1d1ng lines are-now required to separate |
the pattehnsfof performance in this figuhel The first ﬁihe, a cumulative
ogive representihg student performance, is drawn on the matrix based on .
the total correct score for‘every respondent. Thf'second, representing
- probiem dtfficu]ty, is'dhaWn'as‘a cunuiative ogive based’en item'R-Values.
‘Note that for a tést which demonstrates exc]usiveﬁy'randpm respoheing, the
: ﬁtheeretiéa] position of the student curve (S-curve) would be vertical,
and of the-probTem‘eurve (P-curve), horizontal. '

‘At this juncture we.introduée a second set?of datahobtained from the
same hypothetical test.’ fhe‘"respondents" were slightly.less capable on.
most items but ajl other qphsiderations were held equal. A scere matrix'ﬁ
for the same set of items as shOWn in Figure 2A but the second group of
examinees is shown in Figure 2B. The re]at1ve order of 1tems is somewhat
changed because of d1ffer1ng 1evels of difficulty; the second group
performs 1ess wel] overall than the f1rst group. . Statistical d1fferences—
between the data in Figures 2A and 2B should reflect overall item and -
group differences, but because of the tdea]ized s}hmetry between the two,
there is 1itt1e:fike1ihoee‘that a statistical indicator of bias would
prove significaht; An.initial ana]ysis of . these figures yecommended by

Jensen (1980) 1s;a two factor (grouprx jtems) nested analysi$ of variance.

The {nterpretatiéh of a significant groups effect, in the.absence of
\ _ .
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other significant factors, is that the groups behave symmét?ital]y with
. respect to ordering of item difficulties but that one group i§ consistently

more capable aqross’fhe trait\being appraised by this test. A significant

difference on both thegrbupsand items_factors, plus a siénificant inter-
: Y

A

actidn between groups and items, together suggest‘that the test items and

- examinge abilities ip the two groups are hete;'ogeneous.1 queVer, thesg
findinﬁg would be quite %nsuffjcient §§ say that the test is biased
(Hunter, 1975), and, additionally, do not account for the contribution
of guessing. - ‘

‘A second &pproach recommended by Jensen,k1980) for understanding the
Jg;ferences bet&een e two figures uses the phi coefficient, which is
the corre]ationf&gzain beéween the group reSpoﬁse to a given item and ’
the same group's ré;ppn§e to any other item in the test. Ph% is_a
meqéuré of joint qontiﬁgency; Jensen explains its use for analysis of
biaé:“ L

.
) ’

Only if ‘the two items have the same difficulty...tan phi be
equal to 1....To determine the intrinsic correlation (of the
items) free of the influences in item difficulty, we must di-
vide the obtained phi by the maximum value of phi that could
. possibly be obtained with the given marginal frequencies(p.431). -

The ratia'of phi to maximum yg]ue of phi is summed over all possible pairs

‘of items:for each group, and then the ratios are compared. The null
hypbthesﬁs for this comparjson is that the difference between the obtainéd
sums is pot different frow randomness, apd-thus‘there is no systematic
discr;pancy inwgrbup_perfb%mance:. In_the artificial situation shown by
the ngtman scale: for both grohps in Figure 1, this test is necessarily

-

norisignificant. For data which does not fit the mandates of a perfect

.18
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scale, the obtained value for the comparison of ratio sums increases as

A

"

the d1screpancy in overall patterns of response by the two separate groups

w1dens 2 While the amount of d1fference between groups is g1ven by the

_ analyses ‘of variance and phi, the nature of -patterns of response to items

is not adequately explained.
" Only a smalh number of statistica]]y-based analyses specifically

des1gned to study patterns of respond1ng to mu]t1p1e -choice tests have

been proposed. Tatsuoka ﬂ;ﬁgl) and Harnisch and Linn (1981) have been

working on a norm conformity index and other parameters,wh1ch address each
\ ‘ ‘ ’ N -
individual's performance in the context of patterns obtained by all members

" of the group. Sato (1980)xdefines an index of disparity between actual-

and’ ideal response patterns which can be applied to individuals or to
N L - ' . ’
jtems. To-unravel the problem of patterns, we now'tuqn,to Sato's system

of analysis of the persons x' items matrix.

Al

The S-~P metnpd and analysis of the persons._X }tems matrix

_ The key element in Sato's (1980) §-P method of ana]&sis of_test
perfornknce is the doubly-ordered persons x i_tems ma'tri‘, with student
curve (§—CUrve) and problem curve (P-curvea draWn in. In Japan§ this .
procedure is nidely used in c]assrpoms to obtain.the characteristic
performance of the set of examtnees, which may be compared visually to

sevéral "standard” curve functions.fdr diagnostic purposes.3 *

Sato has deve]oped an index of d1screpancy to evaluate the degree
to which the S and P curves do not “conform efther to one another or to
the Guttman scale. Except in the case of the perfect]y ordered sets

‘ - oo

' . A
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shown™ in Figure 1, there is always some degree of discrepancy between

curves. The index is explained as follows:

D*=A (N, n, #  where the denominator
AB—( N’ l’l, 5) B * .
. 3
...is the area between the S curve and the P curve in the
given S-P chart for a group of N students. who_took n-problem

test and got an average problem-passing rate p, and Ag( n, p ) ¢

. is the area between the two curves as modeled by cumuQat1ve
. b1 omial distributions with parameters N, n, and p, respect1ve1y
(Sato, 1980, p. 15).

. The denominator is a function whicﬁ'expresses a tru]y random‘pattern
of responses for a test with a given number of subjects, given number of
. ) N :
items, and given average passing®rate, while the %umerator reflects the
. . ¢ M *

obtained pattern for that test. As the.value of this ratio approaches

1.0, it portrays an increasingly random.pattern of responses. "For the

perfect Guttman scale as represented by Figure 1, the numerator wi11'beh .

4

0 and thus D* will be 0.

Indices of discrepancy, when computed for each of two groups of

N

examinees - may not be statistica]]y compared because of differences in

rank1ng of 1tem.d1ff1cu1ty, and/or compound d1fferences in response

patterns to several-items. However, as long as the two D* values obtained

. are not equivalent, it is an indication that somewhereqw1th1n the matrices

are one or qoré items which are behaving dissimilarly across groups.
a

'Ana1y51s of respondents above P curve

Patterns of d1screpant performance result from a m1xture of random

behaviors and wrong cho1ces, except for those items wh1ch ardhso easy

., that no respondent gets them wrong. Aside from- the tauto]ogy ‘that res-

ﬁsndents~with less aoility are less 1ikely to answer a given item correct]y;

v
iy P
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all other th1ngs be1ng equal they are a]so Tikely to use chance respond1ng '
Ana]ys1s of those respondents who are-un]1ke]y to be answer1ng random]y
wou]d seem a 11ke1y means to understand1ng patterns. and b1as in items.
To begin construct*ng a simple analytic solution to th1s~prob]em suppose
we take a single uncomplicated item from the S-P chart, and *examine the
pattern of nespohsés_for only that portion of the same group of examinees
for whom the prediction of success is relatively high, i.e.;tthose above
the P-curte; These are the examinees who tended to score'better overail.
Specifica]ly; rgspondents at the very top of this se]ect'subgroup are
expected to have had a finite but sma]l probab111ty of haV1ng guessed
their way to success. Re_pgndents at the bottom of th1s se]ect subgroup
would have a f1n1te1y 1anger probab111ty, while those at the very bottom
of the ent1re S- P chart wou]d be 11ke1y to have a more random pattern. \
If the selected item, however,41s one for which no individual within
- the samp]e, no matter how skilled, is ab]e to answer know]edgeab]y, the
response pattern among the se]ect group of putat1ve "masters" should be, -
random, and should not d1ffer from the ,response patte;n of those exam1nees
—not inc]uded ;n this subgroup. For a foun:ch01ce item of‘th1s kind, the
item's p-va1ue should be ahout .25, and the se]ect subgroup of putative
"masters" would be correct only 25% of the time.’ F1gure 3 111ustrates

a pattern of responses for a nearly random 1tem, in contrast w1th an’

item which is fairly well-fitted to the skills of a set of respondents. "

" Theproportions of "masters” who are indeed correct can be compared _

between groups. With reTatively uniform variances, the test of significant . &

difference in independent'proportions applied to'this~p;oblem.yields az

. -
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‘ d1fference fo]low1ng Rudner, Getson’and Knight,

. ‘ i R .
? . s
@ v
M @

" score; a significant z score would be dn indication of possible bias
4 &

separate from the difference in average passing-rates for that item, if
any. A compar1snn of nonun1form var1ances requires transform1ng the 1tem
d1ff1cu1t1es into standard score form, tgen test1ng'#he size of the _
(198q) _\_y1th1n certa1n
Timits, an 1tem which is relatively easy for one group and re]at1ve]y - .

-

difficult for another may show no biasin the- proporfions of "masters”

‘ who are correct because those 1nd1v1duais who place above- ‘the P curve

a]l have the ability to answer that 1tem correct]y However, on another
1tem one of two groups may not be—academ1ca1]y equ1pped or may be
preventsd by respond1ng by biases .in the test curriculum or cu]ture,
thu& the pr0port1ons may d1ffer, poss1b1y by an amount suff1c1ent1y large

to be deemed s1gn1f1cant.

&

Analysis of distractors k .

v
-~ One further ana]ys1s of the potent1a1]y b1ased 1tem is “to examine .
the\gatterns of wrong answers made by the geparate groups of respondents.
w1th1n the\mu1t1p1e choice test format, d1fferences between groups in
the attractiveness of incorrect responses s1gna1 that the item's wrong

When a g1ven item has

xS

choices may be d1fferent1a11y d1stract1ng

attractive but incorrect responses for one group, Goodman and Kruskdl's

lambda, indicates whether another group shares the same pFoportional '
b

pattern of selecting those 1ncorrect responses (Vea]e and Forman, 1

vy

Lambda 1s an 1ndex of pred1ct1vlbassoc1§§1on, wh1ch shows "...how one

is led to preditt d1fferent1a]1x}1n light of thesrelationship..

X! (Hayes, .

19633 p. 610, italics original). It is ca1cu1ated for a prob]ém in-
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volving two groupé by evaluating the largest discrepancy between rates.

«Iif responding to similar wrong choices:
. g

— A= b max.t'jk - max.f'k

- N - max-f'k

. N

where max.fjk~is the larger trequehcy hf the twé grbﬁps for dny singte

_wrong choice, and max f is the larger marg;hbl frequency " of the twe

groups summed across a]] wrong chocces. . . . o
If Goodman and Kruska} s lambda, is appreciably above zero,‘the inter-

pretation can be made that the pattern of‘diétrqctiqn is different for the two

groups. If the gndex js iero, even though the difficulty of the item-and/or the -

proportions who select a wrong opt1on may d1ffer between the two groups, ‘

ey,
the pattern of se]ect1ng the wrong answers is about thé‘same - .

Another check on the rélat1ve attractiveness.of a wrang answer can “ =
be hade by counting thé ndmber of wrong answers whichearé chosen at Téast .
10% more often than the next most popular wrong answers. These particular
wrong choices constTtute a class of “"popular d1stractors," each of which
“can be studied fggther. The easiest comparison is between those items A
for which both grouﬁs picked the same popular distractor and those items

> for which both groups p1cked different popular d1stractors Note that =

in th1s 1atter case, the computat1on of lambda will always yield a nonzero

value. ' . . LA ) .
' \
A series of analyses of item bias has been descr1bed w1th spec1a1
—
attent1on paid to those comparisons pPem1sed on the persons X items scor1ng

matr1x, doub]y sorted. The following sections describe the execukion “of

these ana]yses in the context of a multi- 1anguage ach1evement test.

b




Method -

Instruments @ ' _
* For a study of the pdssib]e bias'ihhenent in‘é multi- 1dngu&ge test,
. two levels -of the Comprehensive Test of Basic Skills (CTBS) pub11sped by
CTB/McGraw Hi1l (1974 1978), were adm1n1stefed‘4ﬁ this study.: Students_ ‘ i
n " in grades,z and 3 were given the CTBS Level C; participating fifth ana- -
‘ sixth grade students'took'Level.Z CTBS- Eng]1sh Level C is des1gned for
students 1n grades 1.6-2.9; CTBS- Span1sh‘Leu§H C is designed for students
in grade 2 CTBS- Eng]1sh 1eve] 2 has a target population 1n grades 4.5 to

6 9 the Spanish translat1on was deS1gned for students in-grades 5 and 6. "
The CTBS-English and CTBS -Spanish tests were se]ected for several

reasons. Test content is npugh]y parallel. The CTBS-Spahish was the

first test at FTB/McGraw H*]] to be subjected to a four~step editorial

procedure designed to reduce test biés; included were studies of content

validity, app11cat1on of editorial guidelines in item construction, re- .

V1ews for bias, and separaté ethn1c group p1lot stud1es with the test.

In the translation of the CTBS from Eng]1sh to Spanish, the test deve}ppers

tried‘to keep the test content and measurement fedtures intact. This, of

course, meantgthat in some cases word-for-word translations were not

possible. Nevertheless, it was the intgnt of the publisher to provide _

tests’ that are similar in rationa]e'andj:n the process/content classifi- .

cation scheme. Thus, both the Engdish- and Spanish-]anguage versions

used in this study purport to measure the following objectives: . ) }

1. ‘the ability to recbgn1ze or reca]l information

2. the ability to translate or convert concepts from one _
s k1nd of_language (verba] or symbo]1c) to another ' ' .

s




e

3. the dbi]ity to comprehend concebts'and thgir-interre]ationshdps

. 4. the ability to apply techn1ques, including performing *

operat1ons
. 5. the ability to extend 1nte retat1on beyond lftated infor-
. mation (CTBS, 1974/1978) /’D
) Test length, test time and‘hdm1nstrat1on procedures are exactly
the samei%;r English and Spqn1sh versions oF each test level. -
- . t
"Sdbjects L | ) / ’

! Five school districts ih the statd, of California participated in the

‘study. The total'ndhber of pupils tested was 125§, representirg, 81 intact
classrooms. ; ://////p .
* t-

-Classrooms were selected to represent a wide range of program options.
. ol

_Ihe,cr1ter1on for se]ectfbn of school d1str1cts was that they had bilingual-
b1cu1tura] education programs funded either by Title VIII or by the ESEA..

Potent1a1 participants were 1dent1f1ed from schoo]s listed in the California ..

—~—

State Department of Education® 1979 Bilingual Program Directory. * From

this list, 1nv1tat1ons were sent to schools wh1ch had at least two classes

at the same grade 1eve] (grades one, two, fdve, or six) having bilingual pro-
grams Add1t1ona1]y, 1nstruct1on had to be delivered in se]f—oontaaned mu1t1-

SUbJECt settTngs, departmentalized or pull-olt programs were exc]uded
- . . ~ hd "‘ ) @ . g -'.. R ’.
Analyses™ - - ' 3 . S

- N - -
Five statistics explained above were used to evaluate the data for

-

every item §epanate1y. . Each uses a minimum threshhold value, above whi ch -

“the result is taken as an indication of possible bias sin the-.item. The .

H] . °
. LY

analyses and their minimums can bg-summarized as follows: -




.
.
» . . . .

a) Test of proportions of correct scores: ~ across groups, a dif-
ference between transformed p-values which generates a z>1.96;

13

~ b) Test of prqportipﬁs of ' correct scoreé for "masters":. aérbss«-~.
')R . groups, a difference between proportions of those respondents
. . v above the P-curve who make errors, which generates-a z>1.9q; T

e W,

/ - ] c) Test of chance respgnding by "masters": withinieaéh group, a difference
between the obtained proportion of thdése passing the item and
a theoretical p-value of .25, which generates a z<1.96;

d) Test of differential attractiveness of wrond answers: 'a
Goodman jand Kruskal's”dambda computed on the proportions Of .
" incorrect answers by choice within item, such that »>0.0;

, ] . e . .
e) Test of popular disteactors: a wrong choice for an item attracting
at Teast 10% or more responses than the next most popular
wrong choice for that item. .

.‘s_

Y -

. ey B
f 3’-) - ﬁ—) v
JResults : ‘

The number of items w#thiﬁ each subtest by tevel, and thé nd%ber of
students in each of two language groups who ‘were included are shown at
the top of Table 1. Item p&vaiues indjcate that items ranged from mode}ately'
_ “Insert Table 1 about here _ '
éasy to very difficult f;;~gaga-i;;;a;;;-;;;;;;:_with a overall mean of '
/ sqmewha}_omerchalf of the item;_correét}“ Whilg in a few itenfs the.§g§nish.{
Janguage group did better, without‘exceptjén the'Spaﬁish-language-groups -
-~ "always scored lower o;érall on the subtests. Inhevery instance the maximum
) pivalues achieved py the Eng]ish-]anguage‘gro&ps are slightly higher“than
the comparable scores for the Spanish lanugage groups. Table’l also shows

for the corresponaiﬁg number of students, the p-value heeded for a

\\

. -siéhificant (p<.05) difference from chance responding‘to an item. Tﬁié

- o 'fgburé is ébtaingd by reversing the usual computafion for.fﬁe‘t;st of
indepérident proportions, ﬁsjpg z= 1:96 and Pehance” .25. For g1l but-one .
of the subtests, bbth language éroupsﬁhad one or more items which appear

- ) 26;/
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_ to represent_random choice of the correct ansuer. EXcept for the Passage

Comprehension subtest at Level C, the Span1sh language group appears to

PR

make random selections more often than the English-Tanguage group, an ,

assumption which is exp]ored further belew. b A

For purposes of 111ustrat1on two analyses recommended by Jensen

(1980) were conducted on the subtest with the smallest number of items,

]

Level C Passage Comprehension. The two-factor nested analysis of, ’
variance for thi§ subtest shows a significant effect due to the groups ’
-factor (F (1, 65q) = 54,91, MSerror = 1. 37), and a s1gn1f1cant effect due
to the 1nteract1on between items and groups (F (17,11050) = 2.61, MSerror =
0~43) The rat1o of phi to phi-max-is h1gher for the English- 1anguage

, samp]e than for the Spanish- ]anguage samp]e (Eng]1sh mean ¢/¢—maj = 8207,
‘Span1sh mean $/¢-max = .7666, t (151) = 4.01, pe. 01). This br1ef set of

findings indicatés only that the 1anguage _groups are not perform1ng "the same

way as one another on thesubtest It seens that the Span1sh-1anguage- .

. samp]e may have had more difficulty w1th some items than did their Eng]1sh-

Tanguage counterparts. No further detail can be learned from these analyses, )
/

and- they are not_used in the study of the remaining subtests.

. -

) The S-P, charts. were drafted for each subtest by language.grgup for
,a total of eight complete charts. The index of d1screpancy D* is presented ¢
in the last row of Table 1 The fact that~thel}*va1ues are. h1gher for the
Span1sh Tanguage groups suggests that they&engaged 1n patterns closer to

chance respond1ng more often than d1d Ehg]nsh 1anguage groups. While the

d1fferences between pa1rs of D* va]ues are large for the Passage ComprehenSIOh

A

" subtest at both 1eve1 [ and level 2, these values cannot be compared further ‘ ,

.
‘



The specific reasons why the épanjsh-]angpage rersions generate ]argeé

D* values ean only be made evident with further ana]yses. |
Results from the set of five ana]yses nhich together provide i . :.

suff1c1ent evidence of patterns of d1screpant performance are presented

below and in Table 2. The table shows percentages of )¢ems for gach.of

R ' »

the four-subtests in this study which exceed a critical minimum on each,
of the five analyses. - ’ , ’ o | . \\

7

Test of proportions of'correct stores. :?he‘first pf the cpncise
§et of ana]yses is the test of propd%tions, which is app]icable tp per-
centapes of cdrrect answers expressed in standard score form, for'both
groups on each item of gach subtest. - The first two rows of Table 2 show
:;:’/)( the percent of items favor1ng the Eng]1sh— or Spin1sh ~-language groups.

' " Six out of every ten .items 1n1the Vocabulary subte%ts show significant

O 4 s G U G G Bk ey O Gaq Sy P R (Gt St Bmd B Bt et S g B ey

' Insert Table 2 about here "

- e e o 0 B s o e Bt 00 S e e

' differences between groupsﬁ in a-majority of instances the*higher_group
» ~is always the Eng]isht]anbuape group. Half of the items in the Passage
. -'Comprehension subtest at Level C show a signifﬁcant difference and over
- o | three-quarters'pf the jtems -in that subtest at Level 2 show'a significant

;: ) _ difference; in no instance are the Spanish-language groups ahead of their

LT *o, .
e
“

. English-language counterparts.
A ) Sl .

.
i
H

-, . f Test -of proportidns of'cdrrect scores for "masters." Both the‘

- second and thﬁrd ana]yses in this set are based on the se]ect1ve samp]e “

of "masters," those students whose overall - scor1ng pos1t1on p]aces than

S .aboye.the P-curve for each item. By,eva1uat1ng.the“proport1ons_of correct *
AN - scores for thdse menbers of thé language groups, a fist of statistica]]x
%ﬁ“;' o  significant discrepancies between Mrasters” is generated. The third and

* . -
. B . ¥
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> . Pourth rows of Tab]e 2 show the percent of items within subtest for which

. the success rate among "master§'1s significantly higher for the Eng]1sh-

1anguage or Span1sh-1anguage groups. The Passage Comprehension subtests

at both levels appear to have different rates at which the "masters' are

- ‘ ab1e to avoid the.wrong answer in the majority of instances the rate is
..h1gher for/ihe English-language groups In the Passage Comprehens1on y .

:'subtests, the rate is. uniformly higher for the English- 1anguage groups

Test of chance responding by "masters How often the samp]es 6f

"masters” are not ab]e to choose the correct response at a rate better

i ~ 'than chante:forms a third part‘of the ana]ys1s The fifth and s1xth rows

"of Table 2 show that for the Level C subtests, no items are found for
.;-wh1ch either group responded random]y.' ngever, for_Leve] 2, a- small
f ndmber ofhitems in both sﬁbtests e]icited Chance responding by "masters". y.
These ;;ems appear to be so difficult that not'even the better students '
o, cqu]d knowledgeab] select the correct response. ‘The Spanish-language ~
' }J‘group has a much larger number of chance responses "among “masters"
" the English-language groups on the Level 2 Passage Comprehens1on subtest.

' Test of differeptial attract1veness of wrong answers, The four,th .
-iﬁ ) ana1yS1s in this sequence s the ana]ys1s of d1fferent1a1 patterns of ‘ .
. 1ncorrect responses., Goodman and Kruskal's lambda was calculated for | i
eaeh item, using a 2 x 3 table of groups by 1ncorreot response rates,

~ Values ranged,trom 0.0 to‘.23, with a median of d.j Lambda will be 0 for

any:2 x 3 table of praportions for which both groups are attracted to

the same response, even if the actual dimensions of those attractions

differ drastically. As there is no exact test of significance, any non-




<@ R . '. - . . . . ‘: .,{if&
19 L

v
“

zero lambda was con51dered to be an indicator of possible bias. The seventh
. row of.Table 2 shows the- percentage of items within each subtest for which
a nonzero lambda was found. The ratio of such 1tems to the number of
Jtenis witﬁin subtest ranges-from 1:4 to 1:2, ‘suggesting that, when wrong
answers were selected the two languages groups often behaved very differentlys

¢ Test of popular distractors. The concluding analysis in this series’

aeks whether there are aby incorreét choices which were sufficiently
attractive tc be classed as popular diétractors. In the .final rows of
Table 2 are shown.the pe}centage of items which'meet the 10%-or:greater
critérion for the Eng]ish-]anguage groupg, the Spanish-language groups,
. and 301nt1y across groups Except in Passage Comprehensioﬁ at level 2,
““the Spanish-language group s results show more items with popu]ar d1stractors
than the English-language grodb. Percent joint over]ap is of part1cu]ar

* jnterest, since that value gives another indication of the uniformity

of .behaviors across language groups when selecting incorrect responses.

L] ‘ .
In the subtests in this study, the joint overlap of popular distractors is

very small, suggesting-again that‘many‘items of the English version of the

test anh"the Spanish translation may not be as comparable as the test

-
.

‘ des1gners lntended

The degree of overlap between the.five ana]yses in terms of the number™

N of positive f1nd1ngs for each subtest is shown in Table 3. Theé

- o o s e @ W n - D s 4% S0 aa s we Sm 00 00 O% 00

Insert Table 3 about here

percentage of items for whwch none of the preced1ng anaT’Ees show eV1dence

of bias is remarkably sma11 LeveT C Passdge, Comprehenswon, for example,

MV

" has only a single item which never shows a difference between,the language




groups. Over half of the items in that subtest have at least two posifive i

findings, and four of the items have three positive findings. Table 3
w» .

shows that the percentage of items fgr which thre?f{four, or five out of

five statistical indicators yield positive results varies from about oﬁe-

fifth to about two-fifths of the items within each éubtest.

L \
Content analysis™ . \\3\\

- s \
On the basis of the preceding evidence from the statistical approach

e 1

.to bias detection in the CTBS, those items which show agreement of three or

’

* .
more indicators were subjected to a careful analysis of item content. The
content analysis was a search for possible lingnistic, curricular, and/or

cultural reasons which might explain differential’ performance between lan-

-

k) . i 4 «°
gesea#shgr fluent in both English and Spanish, making extensive referehee

- to the curricular materials used by'the students in the sample, and

Five categories were tabulated as possible sources of influence which
. . item content might exert on the different language groups:

a) Mistranslation: the meaning and/for grammatical form of a key
- word er phrase within the item was translated from the English *
' original in a‘manner which is an..incorrect or inappropriate use
of the Spanishtlanguage; . ~

b) Cultural bias: some key word or phrase within the item requires
familiarity with objects, behaviors, or values which are not
normally found in the Spanish and Latino cultures, or which may
have very different interpretations; T

c¢) Linguistic bias:

familiarity with an” idiomatic expression or 'verbal allusions
which’, because of innate differences in .language, "do not

" translate well; ’

- not. fourid, or rarely found, in the basal readers used for -
,e : instruction by the students in our sample.
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consulting with native speakers of various dialects in making an appraisal.

some key word or ﬁhrase within the item réquires

d) Low frequency Qord bias: some key word or:phrase within the item "is

/
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e) Unfamiljar context bias: some key word or phrase within the
item appears in a context which is quite different from that
found for the word or phrase in the basal readers used for

1nstruct1on .

Ah example of item content judged to bias respondents is shown by
item é;mber 29 of-thg.[eyel‘c Vocabulary. subtest, an item for which‘all .
'statistical indicators poinf'to.possible trouble. Item 29 (rated as
category c, 1iﬁguistic bias) requires the student ta‘séTecf a synonym
for “'happy."” The éng]ish—]anguage version of the test yielded responses
which appear sigpificant]y hisadvantaged'bn'this particular item. While
%he~éorrect option fdrrthis item in the Spanish-]anguage'vegsion,-7;1egre/,
was selected 60% of the time by our sample, the correct option in the .
_ English-language version, /ga&/, was se]ected'oh]y by 13% of the sample.
fhé Eﬁg]ish-]angbage respoﬁdgnts instead split their selection equally
between two of the remaining options. dﬁiy'one'other item in the entire
test set received as strong % rejeciibn; suggestfng that among second and
third graders, the slang English-language meaning for fgéy' has not only
rendered it uselééslas a synonym for 'happy' but has given it a strong
pejorative flavor-as well. : . \ t ¥

v TaB]e 4 shows data for items in each of the four subtest?,for’which

o ‘Insert Table 4 about hefe {\\;Qﬂf ‘
Vo the content analysis identified probable sources of bias. “¥he entries in

the table represent tabulations of the content analysis categories for\those s,

" jtems on each subtest which have three or more statistical indicators.
\""" m . - °
For the Level € Vocabulary subtest, twelve items have at least three

- _statistical indicators; nine of those twelve show evidence of linguistic

s
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. b1as, and five of the nine show ev1§ence from an add1t1ona1 category of
content bjas as well. Three of the four items from the Leve] C Passage
Comprehension subtest fit at least one of'the categories of.content
bias; two of them with multiple indjcgtors. Only. four out of nineteen
on the Level 2 Vocabulary subtest items with three‘dr more statistical

" indicators do not have ostensible problems as showh by the.con;eﬁ? analysis
proeedyre., 0f twenty-one items in the Level 2 Passage Comprehensipni
subiegt with three or more indicators, only three cannot be corroborated
by the analysis of content. None of the items in any subtest whiep had
no statistical indicators of bias were found to have any content indicators
of bias. '

bfab]e 5 presenis a summary of suptest’performance>by groﬂp when

g e W e e o

Insert Table 5 about here )

# . are exc]uded. In three of the four subtests, the adJusted scores of the
Spanish-language groups move closer to-the%r English-Tanguage counterparts.
‘A substantial'difference remains, however, between scores for the Passage
Comprehension subtest at Level 2. The)gain from initial to adjusted
group mean by the Spanlsh -Tanguage group is quite 1nsuff1c1ent to raise
that value to the level of the English-language group. The adaugted

minimum p;values acﬁieved by both groups move upward but the English-

- - ]anghage-group pulls abéad noticeably.
” . . ‘ 4
o l A - Discussion

Five re]ativéT? ‘;rple analyses have been presented which point to

. five related cons1dera jons in the search for bias.: These are a) overall
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those items for which three or more statistical indicators turn up positive °

group dlfferences “and thelr direction, b) d1fferences in performance by a
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i
se]ect subsamp]e of better respondents w1th1n groups, c) differences from
chance responding by those subsamp]es d) differences between groups in

the selection of wrong ahswers,,and e) degree of d{!tractioh provided by

} wrong ttem choices. The f{rst of these follows the well=known Anghoff delta

procedure (Anghoff, 1972)’, without resorting to the arbitrary, use of

rescaling, which{simply serves for added convenience. The. second and
third aha]yses make use of the select subsample of putative "masters",
those students within each group whose ovérall performances place them
above the P-curve; these approaches are extensions of the work of Sato

(1980) and co]?eagues The fourth and f1fth procedures examine the bias

" question by studying those parts of the multiple-¢hoice item which are

usua]]y exc]uded from.study in a r1ght-wrong scoring context (cf. Powe11

and Isb1ster, 1974).

. /
For purposes of this paper, the five procedures are considered

Jointly, with'equai weights. Interpretations of bias are confirmed in
thec]earmajority\of cases where the joint indication of three or more'
statist%cs is found for an item. Certain problems remain to\he so]yéd,
however, and therefore some conditions must be p]aced‘on the use of this -
set ogispproaches to the detect]on.of 1tem b1as It is clear, for examp1e,
that the first 1ndex, because it 1s based on proport1on of correct items,
is to be used w1th caut1on° "proport1ons of—correct answers in a group *
of examinees is not really a measure of item difficulty. Th1s*proport1on
describes hot on]y the test 1tem but also the.group tested" (Lord; 1980, ’
@ -

p. 35). Indeed, throughout it must be remembered that the results of

this study are descr1pt1ve of this sample only, and no externa] criteria

- are ava11ab1e to eva]uate comparab111ty across language groups by grade
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A sec:nd quection is that the_ psychometric prOperties of the CTBS
items.are onTy part1aTTy expressed by reT1ance on p-values and the S-P ’
chart, which at its core re11es on the index of item dlff1cu1ty
Thus, the concTuS1ons drawn frpm work with that chart are, onTy as good

as the strength .of the 1tem ‘ff1cu1ty metric. In addition, the S-P

" chart suffersffrom other n ric problems. The first is that the doubTy— )
sorted persons X items matr1x treats data, in part as. 1ntervaT‘?ather
than cont1nuous “data. Thus for 1nstance, suthe gradations of d1ff1cu1ty
may be given the same credance as larger d1fferences 1n~the case where
p-values are nonun1formly distributed. AnaTogousTy} nonlinear'distributions
" of total performance scores may contribute in unknown ways to the use made
of rank1ng information regarding respondents: “the patterns may not be -
as smooth as the chart makes'them_appear.) Moreover, as the S=P thart '
approaches'randomness and its index‘ofsdiscrepancy, D*, approaches—l.O;‘
increasingly complex but hidden interactions between the properties of
the items in the tﬁst and the attributes of the sample are likely., Thus, N
the second and th1rd stat1st1cs in the analytic set depend upon certa1n s
assumptions about the nature of performance pattens, violations of which
" bear rather unclear consequences ReTated probTems appear 1n 1tem char- ;
acteristic curve anaTys1s {Linn, Levine, Hast1ng, and Wardrop, 1980),
and in the "adverse 1mpact" approach (Merz 1980). : A
A th;rd objection to the procedures used in this study centers on
. issues o#‘%uess1ng In the absence of an externaTTy vaT1d explicit -

—criterion, correct1on " for guess1ng does not seem fea51b4e (Chopp1n 1974),~

Yet assumpt1ons about the occurence and d1str1but1on of guessing affect

-

a]] aspects of the anaTysis, particuTarly statistics. which address incorrect_f_u

¥
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... responses. Volitional bias, quite 1ike1y contribuuﬂng to the anomalous

response by ‘the Eng]1sh -language group to 1tem 29 om the Level C,Vocabu—

lary subtest, is nowhere adequate]y cons1dered How much of a role

5,

guess1ng plays is net we]] treated by the assumpt1on that chance respond1ng

>

is represented by p = 25, In the very Tikely event that some "members

of any group w111 engage in guess1ng some of the t1me on some 1tems only

the most general and simplistic caonclusions can be drawn from the data
¢

One problem of particular note is the strong possibility

.
»

that guessing assumes a graddant distribution within the person x items.

presented here.
matrix. That is, from the most capable to the.ledst capable person,. the
contribution of guessing on any item may mowg from re]atfvely Tow probaa
bility to relatively highwprobability, thus_potentially,interfering with
diagnosfs of pnob]ems inherent in-the item. . Butésufh-diagnosis ]ie;’at
the heart of the effort to decipher and describe item bias Until the
grad1ant problem is separateg from the bias problem, on]y part1a]1y
sat1sfactory conclusions can ie drawn about e1ther ‘ -

On the pos1t1ve side, the. ‘high Tevel of match!between content ana]ys1s
and the aggregate of statistical evldence suggests that this S1mp1efapproach
to bias detect1on may have as much viability as more 1abor1ous and unW1e1dy

The ease of computat1ons and 1nterpretat1on§ and the

While

procedures.
parsimony" of exp]anat1on are als favorab]e points (Merz)\1980)
some attempt is made in the py ced1ng pages to demonstrate the Yse of

' mu1t1p1e indicators, more pos 1b111t1es can be pursued w1th1n this frame- .
work. The exp1anatory power of the f1ve-part procedure appears to exceed

that offered by analysis of variance or. ph1/ph1-max, ~and tﬁe assumpt1ons

- - L)

.&;}
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required about the configuration of ﬁersons and items are fewer in number
than those required by the modified chi-square analyses which recently
have been challenged as inadequate (Marascuilo and Slaughter, in press).

' Comparison of the present set of results with those of more complex

.énéiytfé prbcedurégiconducted on the same data set awaits_further study.

However, unlike the results reported by L1nn, Levine, Hastings and Wardrop‘

(1981), 1n wh1ch Ttem characteristic curve analyses for a hypothetical
dataset "...did not lend themselves to making generalizations about
features of items...(p. 38)," the findinés of the present study suggest
at least one concluding observation. Many signals point to a priméry
conclusion that a number of items iﬁ‘the Eng]isﬁ-language and Spanish-
language versions of the CTBS. do not seem to be comparable Across a
spectrum of 1nd1cators,\§he Span:sh -language groups regularly produced
Towér scores. . In three of four subtests, remov1ng those items for which
tpree-or more stat;tt1ca1 1nq1cators pointed to difficulty gave adJusted
scores which were véry similar between groups. . In the fourth subtest,
that correction did.not yield significant 1mp;ovement suggest1ng that
the Sﬁaqish-language sample at grade 6 may be disadvantaged in some

5

respect unrelated to the CTRS itself:

SCRAT
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T : Footnotes \
K 1The comparison of Figures 2A and 2B yields only & significant
difference on the factor of items (F(9,1627=13.98, p<.001).
, 2Eor the difference between Figures 2A and 28, x2=8_.0222‘,p<.01.
' 3D1‘rgbt interpretation of item scores, person scores, and the amount '
of discrepancy between the S and P curves is relatively easy to accomplish;
" the same holds for item 'analysis, individual performance analysi3, and other
summary statistics within a group. In Japan, this system has been auto-
mated using a microcomputer ?Sato, Takeya, Kurata, Morimoto ard Chimura,

1981).
“In Figure 2A, D* = .2534; in Figure 2B, D* = ,3747.
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Subtest

Group English Spanish  English _Spanish Ehgldsﬁ Spanish  English Spaniéh

nitmw

N students
responding
p value iy
s.d.’
maximum p
-minimum p

minimim re-

" quired p

greater.than

, . chance res-

ponding

n items less
than minimum
required p

jndex of dis-
crepancy D*

. A é
P N S

».

¢
. ) Table 1 \
Summary of performance by subtest by group
* ) .‘ ’
Level C
Vocabulary Passage VocaBu]ary
o Comprehension -

364
.6570
.1619
8571
1395

.2969

. 3408

33 18 .
286 363 280
6212 .6254  .5024
1775 .0874  .1139
8542 °  .7386  .7128 ,
.1538 .4826 . .4088
.3033 .2970  .3039 .

2 : 6o 0
1 ‘ .
..3568 - .2353.  .4690

40
378 231
5599 .4302
>
1473 .1506
' 8568 .7662
~,
.2892  .2078
.2960  .3096
N * J
S
1 .1

4416 ..4980

. 28

£

‘Level 2

Passage

. -
Comprefension

45

377 203

5225  .3832
1254 1022
.7507  .6321°
.2366  .1272
2961  .3138

2 un .

4741 * .6288
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: , TABLE 2 . :
. Percentage of Items Exceeding
8 Critical Minimums in Five Analyses N
’ 3
Subtest ‘Levé? ¢ Level 2
Passage , Passage
» Vocabulary | Comprehension Vocabulary |Comprehension ,
Analysis - '
a) Test of proportions |
of correct scores . _
English significantly - 45% 50% - 55% . 76%
higher - : N
Spanish significantly 18% . 0% - 8% 0% .
higher ) . '
b) .Test of proportions of i
correct scores for ' ’
"masters"” ; .
_ English significantly 33% 44% 40% '60%
higher . .
Spanish significantly = 22% 0% 5% 0%
_ higher . e
. g
c) Test of chance responding _
by "masters" v
in English 0% - 0% 3% 7%
in Spanish 0% 0% 3% 16%
d) Test of differential ‘
attractiveness of wrong . :
answers between groups 36% 50% 43% . < 27%
A
e) Test of popular
distractors o . .
in English® 9% 1% 3% 29%
" 4n Spanish . . 30% 7% ——14— " 30% Y
Overlap between groups 6% -~ 0% _10% 13% o
- U " :
T e ~ - .h:
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Lo T . . TABLE.3 ",
: > . Percent of Items Showing Statistical : .
S Indicators of Differential Performance ’
-, Subtest . Level 'C L level'2 ..
/" . Passage X ) Passage
- - ) Vocabulary Comprehension Vocabulary Comprehension
1, No indicators 9% ', 6% - 23% 49
» Y - ' ’ - . * . ) »
One indicator g 33% .39% % 18% < 20% ‘ -
Two indicators ’ 21% 33% > 18% 40% '
Three indicators. 27% 22% 33% 34% ;
. <, 3 '
. Foii‘r~ind3£ators 6% 0% 8% - 2%
. Five indicators 3% 03 “ 0% 0%
I . ‘ ' . ' ’ . .
. - : ) ' . . . . ) .
' B . N ' - . !\{'
—— ) i ;.{ . A '
. <. N
. e ‘ '
- . . . .
. . : ) X \ . “ . -
{ R
» . ; % ’ . ;\ - . ; I '
© - V4 . , Lo
- . —’:g‘ .
& * < -_ o
. f ) — '
~ i : - 2 - , ’»@,ﬁf;_ : L B . ' ' « @, %' L2 ;w},;, »;,.«*;‘%‘;;; .




| ' " TabTe 4 ' - .
. Sources of content bias for items with three or more Statistical »
... _ . . indicators of diffgrentia%perfgnpance, by subtest
: | . o | ,
Kﬂey: a) test of proportions . ' | 1) rﬁistrans]at‘ion
) b) test df proportions~of correct scores for "masters" 2) cultural difference
c) test of chance respindmg by "masters" - 3) linguistic difference o
d) test of differential attractivene$s of wrong answers 4) Tow frequency word or phrase , )
e)-test of popular distractors ‘ . 5) unfamiliar context for word or phrase .
Level C'Voeabufary " Level C %’rassage Comprehension Level 2 Vocabu]ar‘_y’ A\ Level 2 Passage Comprehension
s item 2 ,a/'b‘_) e 4 dtemlab~ d ; : . 'item,l ab d ; 2 item 1 a b ey 1
.Q.a“bu‘ d ; .3 4dh e; 1 3 6ab, ;1 43 % 2 ab e - | ! '
78 de; 23 65 de; 2. 8ab d; - 3.ab \des 1 3
X 12ab e; 3  7ab d&; 234 9ab- e 34 7 ab d ; 4°5 .
- . 14ab e; 4 . S ~1lab e;. 12 9 a - c e; 4 L
B5abc e; 17 30 ' 12ab ,de;l 15 a d e; 5
16ab e 3 5 . ° 13ab e;123 17'ab ey 2
20 b de; 273 o 15ab e; 2 18 abc. e; 45
C¢ 23a  dey 2 47 no 9abc e 1 3 21,ab. d ; 45
‘. " 20abcde; 3 . 20ab de; - - 22 ab d 3 < 45
0ab de;. 23 - T S .- 23a  de;, 2 26 abcd; -
2ab e;n 3 R ) . 25abcde; b2 " %5 abcd ; 3 )
) . AT | 26abc e - 28 abc e 1 . -,
4,~ * ' - o 32 cdeyl Y2 a 'c eyl
‘ 2 ‘ . ‘ P 34a c ;- 34 a d e 45-
B - , Babec e - 4 86 abe - ;- :
; o . " 3% bc e;. -3 37 bcd ; 2 S
L D g . .. 39abcd ; ,3 .38 abc g3 2 °
S | S " 40ab-d ; 3 " 39abc e
.3,‘ . , . . S .M o ‘ 0.3




e : -
T : ) 32 )
A ' ~ Tables
Revised summary of: performance by subtest group, de]eting- ) o a
items with three or more statistical indicators
._< ' ’ .o i ; -
: _ Subtest Clevel € . Level 2
’ ' ; Passage ' Passage
- Vocablilary .  Comprehension - . Vocabulary Comprehension
Grou.g : Enqh‘sh _§pam‘sh English Spanish English Spam‘s‘h -Er;glish Sgani'sh
adjusted ’ : L . .
n items » ~ 21 P 14 21 24
adjusted - T . ‘ .
mean .6804 - .6606 .6216 .6061- .5818  .5322  .5431 .4067
r - " change from ' . . . . o 1 _
. ~ original _ . .0234 .0394 -.0038 0137 .0219 .1020 .12300  , 0969
- adjusted . . % : o S
* ' s.d. ' .1298 .1502 .0936 .1039 .1418  .1476 .0206 .0235
“adjusted | B S AR ‘ ‘ ,
maximum ° .8571 .8542 .7356 .7128 . .8568+ .7662 - .7507  .5707
- adjusted ) X ' S o =
.- “minimum " .4104 - .3004 - .4826 .4343 .3344 .3005 .2366 -+ .1272
‘;,-:" , . ) N -
& e ! ' , 3 . |
N . % st
g . ' 44 * : ‘ . V .
- 2 P o g
‘ ;,*,‘;:,W “ "%
(; j‘: :4‘;4“ : ;4‘ . ,/. ] /' .: ) A




Figure Captions | .

i ) - N 4

~

’ i Figures 1A and 1B:" 1A) Perfect Gutinan scale fgr a hypothetical
ten-item test scored rigﬁ£ (1) or wrong (0). Persons and items are
uniform]y‘brdered, by tétaﬁ correct score and level of difficulty,
respectively.- ]B)‘P;rfect Guttman sta]e,.showi;g uniform ordérind
withviowe%.gyerall performance. ’

Figures 2A and 2B: 2R) Hypothetica] score matrix for a ten-item

- test sorted by respondents on descending total scére and by items on

ascendiné Tevel of difficulty. S- and P-c&rves refléct cumulative ogives

of perforﬁance, and lead to an apprajsal of éhe'charagieristic parform—ﬁl
ancé~of the gr&up. 1B) Hypothetical scoré mat}ix for the same test with

"a d}fferent group, again sorted by respondents and items. -

Figure 3: Hypothetical patterns of response to two items by ten

- N 2

bersoné, show?ng a poorly-fitted and a béfter-fitted item.

-

.,

ae




Persons A ~ 1

‘g0 80 70 6050 40 30 20 10

100 -

% correct

.Personsy 1

60 50. 49,

.70

% corrects




- N ©
.. S
Fao I
. g O
e o "~ ™~ () w0 <t <t (32} N i e 4+
B (@] ™~ ™~
[ - -
> -
S ] > >
13 ] S
a O - 13
a.
~ _ o o © o o @ o o |- 0 jo o
. —5
W L
e woo i i o o o o o o o o N ~ o i
A 1 [
S\l"s"'— vPVI
0 1.0 o i o o o o o o (V) bR Ve — o
- L. - - p_u
. -1 { - . (72 R 1
o L o i I o o - fou) o o N o o —
s ¥ i i
— - —l
o - -« = |lo o o o o g o|m o = O
{ . '
)
; o™ - ~— - o — | o - O o o w0 Te] — ,1
- _ > €
. "--— -
0w O -+ - -+ =|o olo —« ol|lw P I e
L 1o = =
" N ’ b 1
N ' - - - - - - - - - 1o o [o0} <t - -
[3)
¥ [} >
% N~ - £2
3
<t — - — — — &1 - - oy © [o) Cw e — —
s ° —
i Ve e o 2O 1 ~
- LY o
ol — — — - i - — — — — o ol - —
. . —
wl < (L} (&) (258 -} L] o= x —t
=
m (7]
= N %)
3] o =
+ wn - m [=}
- S Lt wn
—~ QO _0 tod S
o, [
a.

- 28)

Y

»

_ p-value




Poorly-fitted Better-fitted
" jtem — - item

Persons 0

---9---P-curve
crosses here
1~

.

1

.'---g---P~éurve )
0 . crosses here




@ References . ) .

3,
.

Anghoff, W. H. A technique for the investiga%ﬁon of- cultural. differences.
Paper presented at the Annual Megting of the American Psychological
Association, Honolulu, 1972. , ~°

Berk, R. A. (Ed.) Handbook of methods for detecting test bias. Baltimore,
Johns Hopkins University Press, in press. . .

Choppin, B. H. The correction for guessing on objective tests. Stockholm, .
International Association for the Evaluation of Educational Achieve-
ment, 1974. ' ‘ -

! . . .

Crowder, C. R. An investigation of item bias occurring at different ability
levels for Anglo and Mexican-American students. Paper presénted at the.
Annual Meeting of the American Educational Research Association, San
Francisco, 1979. - ‘ '

Comprehensive Test of Basié Skills (CTBS) Examiner's Manual and Espanoi
Examiner's Manual. Monterey, CTB/McGraw-Hi11, 1974/1978. »

gb;], R.-L. Constructing unbiased achievement tests. Paper p§esented‘at
7 “the National Institute of Education Conference on-test bias, Baltdimore,

1975. °© .
" Harnisch, D. L. & Linn, R. I. Analysis of item response pattei;::?\hpﬁsis-
tency indices and their application to criterion-referenced tests.
_Paper presented at the Annual Meeting ofe the American Educationdl,
Research As€ociation, Los Angeles, 1981. ’ " . -

Hayes, W. L." Statistics. -New York, Holt, Reinhart and Winston, 1963.

Hudson; L. . The relation of psychological test scores to academic bias.
. British. Journal of Educational Psychology, 1963, 33, 120-131.

. A : . :

Hunter, J. E. A critical analysis of the use of jtem means and item test-
correlations to determine the presence Or absence of content bids’
in_achievement test items. tgapempresented at the National Institute
of Education—conference on’tg¢st bias, - Baltimore, 1975. N

3 .

’ JEnﬁen, A. R. *Bias in mental testing. NEW‘York, Free Press, 1980.

Linn, R. L., Levine, M. V., Hastings, C. N. & War&rop, J. L. Item bias in
‘g a test of reading comprehension. *Applied Psychological Measurement,
-1981, 5, 159-173. “ o .

P
»

Lorﬁ; F. M. App]icafionéfof 1£em response theory to practical testidg
problems.” Hillsdale, New Jersey, Lawrence Erlbaum, 1980.
= - ‘ . . ,

Marascuilo, L. A. &“Slaughter, R. E. Statistical procedures for analyzing
item bias pafsed on chi-square statistics. Journal of Educational
Measur: t, in press, 1981.

49

7




.

-

Merz, W. R. Methods of assessing bias ‘and fairness in tests. ARC Tech-

nical Report #121-79, Sacramento, Applied Research Consultants, ,

1980. (ERIC Document Reproduct1on Service No. EB 198 145) -

Petersen, N. S B1as in the selection ru]e, bias in the “test. Invan
der Kamp, L. J. T.,Langerak, W. F. & de Gruiter, D. N. M. (Eds.). ~
Psychometrics for educat1ona1 debates. Chichester, G. B., John
Wiley and Soﬁ’Fmd L

Powell, J: C. & Isb1ster, A. ¢G A compar1son between r1ght and wrong

° answers on a multiple chojce test. Educational and Psychblogical
Measurement 1974,. 34, 499~509

- e .
»

Rudner, L. M., Geston, P. R., & K“ﬁght D, L. Biased i detection
techniques. Journal of Educational Statistics, 198Q 5; 213-233.

Sahdoval:-J. The WISC-R and,tnternal evidence of test bias with minority
groups. Journa] of Consulting and Clinical Psychology, 1979, 47,
919 927. R .,

Sato,.T. The S-P chart and the caution “index. NEC (Nippon Electric
_Company, Japan) Educat1ona1 Informatics Bulletin, ]980

+ Sato ,.Takeya M., Kurata M Mor1moto, Y., &‘Bh1mura H An 1nstruc-

t10na1 data’ analysis mach1ne with.a m1croprocessor —-SPEEDY NEC =
(Nippon E]ectr1c Comp;ny Japan) Research and Development, 1981
- .Nd,, 61; 55 63 . g% ] Y _

>

Subkov1ak ﬁ J;; Mack°°dﬁ S & Ironson G: H. f-Item b1as detection

procedures emp1r1cg;§&géqdatapn -Paper presented at the Annual
Meeting of the Amer1can ucatfoga1 -Research” Assoc1at1on Los Ange]es,

1981. : . . .

,° . \Q ’.. 9

Tatsuoka K. An approach 40 assesstng the seriousness ofs error types
Paper presented at the Annual Meeting of the Amer1can Educat10na1

Research Assoc1at10n Los Ange]es; 1g81 : g

Veale, J. R., & Foreman D. 1. Cu]t;Aggpvar1at1on 1n‘cr1ter1on referenced

tests: A global item ana1y51s .Paper presented at the Annggl Meeting

of the American Educational Research Association, San Franc1sco 1976.

Williams, R. L. Abuses and misuses 1n t£s$1ng black children. Counseling
E_ycho]ogjst 1971, 2, 62-77. X ERPES j




A

o

Bias -in the writiﬂg of -Prose and Ité Apprais§lo
David L. McArthur -
Center for .the Study of Evaluation

University of California.Los Angeles

L]

Supported by a grant from the National Institute of Education

(NIE-G-80-0012). . Appreciation is extended to Edys Quellmalz

and Frank Capell for their<soles-in the planning of this study,

.and to Chi Ping Chou and Beverly Cabello for their roles in =
the analysis. : - )

2




R s .‘\{

s . ¢ ® B - " , iR a‘ ;:‘3‘2

L
<
A

- . Abstract
- EE— .

Evidence from a variety of sources suggests that systematictdifferences
. . can be found in the ratings biven to student essays as a function not on]y_
of the student 3 sk1]1s but also of aspects of both the student' 's backvv

\\J \
“i;

w
EEA N

ground and the backgroupd of the pater. Add1t1ona11y, the nature of the
prompt’which provided the central theme of the essay might bias the out-
come of the ratings of that essay A study of rat1ngs of f1fth and sixth
graders who wrote paragraph -long esSsays, in response to two topics presented
e;ther in written or pictoridl form is presented. Students weref classified
as Hispanic-surnamed or non-Hispanic-surnamed; two teachers, trained as

- raters using an objectively-based essay scoring scheme, represented an
k-

Hispanic cultural background and two a non-Hispanic ‘background. Results :

& . from a b]ind‘rating of 100 complete essays shpw that séveral of the rating
subscales were significantly 1nf]uenced by an "interaction between student
ethnicity and rater ethnicity, and several subscales by rater ethn1c1ty

. ‘ _alone. Student ethn1c1ty alone was not a s1gn1f1cant ma1n effect on apy "
subscale. Prompt modality is significant for one subscale, and interacts

', with' rater ethnicity on one other. The findings are interpreted as a

direct -indication. of biased assessment. . - i
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The evaluation of writing of prdse by schooTcht]dren poses special
problems in relation- to bias in educatlona] appra1sa1 Many. factors have
*Tong been known to have major influence on the prose wr1t1ng perfonnance

.of m1nor1ty puP1ls. The Titerature on the 1ssue’of b1ases wh1ch occur in

the judgment of students' wtitten work is much smaller,.and has proved much
'more§contradictory,_ Are there sﬁecific‘aspects of non-native English
writing style which undermine the usuaT'prbEedures for.j ing writing
'performance? bo raters who match the cultfiral backgrouhd of the‘§f4te¥s
whose work they Judge arrive at different conclusions from’?aters who do

not share the same background? In the present paper, the results of a «
research study 4nvolving both wr1ters and readers from two,d1fferent cultures

are examined in an attempt to partition out the sources of systematic
. 3% ‘ .

bias in the evaluation of writdng.

~Sources of bias: student variables .

y y

. A N
An overarching concern in the literature about bias +in writing has

N

been. the iszﬁating of sociocultural factors in students' backgrounds.which’

b

contribute to dlfferences fn performance. A‘ha]f—tentury ago, Caldwell
and. Mowry (1933) demonstrated that bilingual H1span1c children were at a
d1sadvantage due to thelr use of 1anguage compared to their mono?1ngua1
Eng]1sh-speak1ng counterparts wheh evaluated by the essays they wrote' on
obaect1ve examinatlonsAthe d1fferences were not nearly as acute. .Parallel

' findings emerge from the recent large-scale study by White and'Thomas (19§1),

- who combined files of data regarding entéring studeais “in the California

State Unlver51ty aad quleges system togyield graphic compar1sons of total
scores for 5 246 wh1tes, 585 blacks 449 Mex1can—Amer1can£’ and 617 Asian-




both ora] and written 1anguage are s1gn1f1cant in determining how’ ch11dren *
. A process the world around them. Moreover, many of the rules which govern { o
functions of sending and receiving meaning using oral 1anguage are signi® :

*
i
?

{ ‘ .
Americans on two English placement exams. The first was the CSUC}s own

English P]acement Test; the second'was the Test of Standard Written-English
'from the College Entrance Examination Board. ‘Aithough no statfstical analyses -
were presented, profiles of the four distributions suggest that a dia]ect ‘
‘1nterference or second ]anguage interference hurt the “overail perforMance of

A}

the three m1nor1ty.samp]es on both tests Lay (1978) has shown that native-

*speaking Chinese stu;2yts are at & d1sadvantage in wr1t1ng English prose
f

i because of the wide ferences 1n structure and phonology of Eng]1shzxnd

Chinese. Rizzo and V111afane (1978) have shown that a similar explanation
app11es to native Span1sh ~speaking students.

‘ Many 1nvest1gators of ]anguage have *Shown that structura] “aspects of .

ficantly different from thoSe for written expression (OTson, 1977). For

\

kS

* the non-nativg speaker‘of English the task o?\Q:iting in English poses a ' o

s LT representat1on of both the sbund structure of’ the target

o particu]ar prob]en.becaﬁse
.the surface structure f writing.is an inadequate oo

languagé—and its meaning. Learning "the underlying structure
of the target language is as much of a boatstrap operation

- as the initial process of learning a mother tongue (Smith, -

1975, p. 359). . . -

N

One pract1ca1 outcome of such a structura] v1ewp01nt 1s that students who
r - -

fa1] to acqu1re sk111$ in the under]y1ng structure of Eng]1sh~m1ght do

passab]y wel] with spoken Eng]1sh\but probably W111 have great d1ff1cu}ty

‘with writing.
A

Another factor'hot to be dismissed lightly is the att1tud1na]

.v,s:
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or psycho]og1ca1 read1ness of the student to or1ent positively to “the task.
of acqu1r1ng skills »in a. new ]anguage (Cervantes, 1975; Lambert,” Gardner,
Barlk, & Tunsta113 1963), Without the necessary. mot1vat1on and appropr1ate.
learning context, students may ‘be unab]e to let their knowledge of both the
mother tongue and the new language jnteract to their advantage. . .

Sources of bias: evaluation variables ) ' :

.Beyond the issues of students’ lnvolvement in langdages 1ies an ..
jmportant realm of educational and psychometric‘considerations having to
do with the quantity and quality of appraisal. The nature df the task,
_how it is 1nterpreted.by bdth the student and the teacher, with-what tools

the students’ writing 1s judged and by whom are all issues of import.

. In each of 7hese lies the possibility- of systematically different patterns

of response for students from cu]tura]]y or linguistically different groups. -
Each then, may 1ntroduce 1ts own bias: 1nto the evaluation of wr1t1ng The

' purpose of the.writing task usua]ly g1ven to students in the classroom is
to construct an essay fo]]ow1ng a particular prompt* The teacher seeks a
suff1c1ent amount of this writing to rate the ‘quality of ‘the student S work.

Exact]y what e]ements are most important in that assessment of writing 1s .

" often dependent upon the persons creating the scor1ng systein, Freedman

(1979) attempted to specify "definable parts" of student compos1t1ons ~

wh1ch 1nf1uenced teacher Judgments. She concluded that content, organ1zat1on,

L4

*The prompt itself may contribute to systemat1c blas Some students may |
not know what “the prompt reqresents because they do not comp]etely under- .
stand the vocabulary of the prompt i written form, or do not recognize the
pictorial content (the palmtree vs. érgreen. problem), Differences of
an extreme pature are found in recognition of three dimensional objects’

"in photographs or drawing$ betweef children of deveéloped and underdeveloped
countries. Subtler problems of prompt recognizability abound: one British

. p1cture recognition test for the, primary grades .depicts electrical items
" common in England but totally unknown in Amer1ca.

o

AN




and ]anguage mechanics were the nost important factors, in that order
The effect of "weak" content Was so powerful that it overshadowed teaoher
judgment .in every other ‘category. The 1nteract1on of content quality
? judgments with the quality of the writing' prompt is one point where bfas:
in assessment-is possible : ’
/ VIS - .
‘ hThe se oggincompletely explycated scoring‘criteria introduces. another /
potential for bias in writing studies:° In Rhodes-Hoover and Politzer's (1974) - -
“study of teachers’ attitudes toward Black rhetoric, teachers downgraded
compositions in.the cateéory of "language mechanics" because students failed
i to use "superstandard"‘English. For erample, if a student wrote, "I.got\
there" as opposed to, "I reached ny destination," the passage was considered

too col]oqu1a1 Teache§t not 6nly gave their own 1nterpretat1on of "usage" .

and "colloquial” but also 1mposed an undocumentab]e degree of seVer1ty
in the1r Judgment that may or may not have been intended by the scale.
In a study comparing the syntact1ca1 characteristics of Mexican and

Anglo-American prose, Rodrigues (1978)°asked educators whether they

could detectn"s1ight" or "noticeab1e“'differences’in«the oroseasyntax of

the two groups. At Jeast 95% ofathese-éducators found _some difference;

44% said they found “noticéable" differences More Ang]ohAmer1can educators
found "noticeablel d1ffenences than d1d Mex1can—Amer1can raters, B1kson
(1977) conducted a study of differences 'in work1ng Texicons: of 72 lower ©
vgrade and 72 upperﬁérade White, Ch1cano and B]ack e]ementary schoo] students.
Resu]ts showed that ethn1ca11y diverse speakers’ made different kinds of

1ex1ca1 choices, part1cu1ar1y in the early grades. The d1fferences

o b

between Ang]o\1eX1con and either the Black or Chicano. lexicon were greater

than the d1fferences betweEn the two m1nor1ty lexica. The study found




‘ting the speech of these students .

[ ’ . o’ 5"
- L. : o
vary1ng degrees of overqap between mrnor1ty and Ang]o word cho1ce The ,

m1nor1ty students used a w1der range of vocabu]ary than the-Angto group,

P

" but this "broadér" work1ng vocabu]ary is not often valued by persons evalua-

A
£

_p1fferences in c]ass1f1cat1on of .lexical terms be tween d1fferent

™

lingu1st1c groups may have consequences,for the setection of scoring
criteria to evaluate the wrtting of these grdups.' If we take concept
c]ass1f1cat1on tasks to be ana]ogous to organ}zat1on tasks in the wr1t1ng ;
process, then the d1fferent strategies used to assoc1ate words may ref]ect

d1fferent preferred methods of essay organ1zat1on If the scor1ng criteria

°1mp]1c1t]y prefer one type of content organ1zat10n strategy, such preference

'couPd result 1n bias agalnst those students who adopt a]ternat1ve strateg1es.

Two stud1es in part1cu]ar Seem to suggest that words are $orted by d1fferent

ethn1c groups into categor1es accord1ng to.different c]ass1f1cat1on strate-
] .

. g1est Rissel (1978) stud1ed the vocabu]ary-semant1c re]at1onshtp for mono-

]inguaT English speakers mono]ingual Spanish speakers, and Spanish/English

¢

{’ b1]1ngua]s 11V1ng in New York and Puerto Rico to determine the c]ass1f1cat1on N

strategies of these groups “The study found that not on]y did the c]ass1— .

ficat1on strateg1es vary by ]1ngu1stﬁc group but that there appeared to be

a re]at1onsh1p Between amount of ]anguage dom1nance and c]ass1f1cat1on

strategy. 1sh dom1nant b1]1ngua]s emp]oyed comparat1ve cr1ter1a whereas
the more "ba nced“ m,]ngua]s used comparative c]as‘s1f1cat1on for Span1sh
words and inclusive classification for English. Stah] (1977) conducted -

a study cdmparing the methods for arrangement"‘of content used by Israe11

students of European-or Arabic extract1on. He found that those of European

i background tended to.arrange the content in a h1erarch1ca] or. 1nc]us1ve ’
o f

manner whereasthose .of Arabic background tended to use more assoc1at1ve

',or,comparat1Ve techniques. An 1nterest1ng aspect of his method was_ that
H . .

- L

’
.
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he gave higher points for'hferarchica] classification than for the use of
- R . . ’
-comparative methods. In the assessment of writing this would appear to be
.o s ‘

deliberate introduction of biased“criteria into the scoring process.
Contrary\resuTts haveabeeﬁ reperted. In a Study of”syntattic patterns of
“ower and middle class Chicanos, Garcia (1975/76) conoluded that the

Chicanos used the same basic patterns found in American EngTish, a éonpi sion

- also” tendered by Rodrigues (1978). At the sameotime, however, Garcia cited

D)

research-dembnstrating differences in the morphological and phono]ogica]

systems used byﬁchicanos'and Anglos.

- -

Recent “informal eyidenge demonstrates the potency of systematic differ-
ences among raters of writing, Hartwell (1981) found that older, more |,

exper1enced writers se]ected very different passages as. exemp]ary of
L4

"profe551ona1 wr1t1ng? than did college freshmen. "The d1fferences appear
to be consrstent a]ong a number of d1mens19nsd indluding content, coherenge,
2degree of'complexdty, .and development. Differences in ratin& of. a written
\essay may also be re]ated to the rater S own level of cogn1t1ve comp]ex1ty
‘and 1ntegrat1on (Sternglass, 1981) Rater background has been found to

1nf]uence how scoring criteria are 1nterpreted and app]1ed Follman and

4

Anderson (1967) concluded that when raters shared similar backgrounds with

=

) regard to education and.opinions ¢ about‘what constitutes good writing, they

tended to agree on the rat1ngs of essays mgre than raters who differed a]ong

ey v - . - -

"these d1men§1ons oo

Whether writing is assessed through normat1ve ho]1st1c means or through
d1fferent1ated Judgments on d1géns1ons of rhetorical qua11ty, the scoring j

. "1nstrument“ will always be a human judge. Consequently, no question about

[
-
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fa1rness va11d1ty, or accuracy in writing assessment can be fu]ly addressed
} : without reference to possible errors “in judgment. The 1ntent1on of wr1t1ng
asseSSment is to generate information useful for diagnosis and/or remediation,
When d1agnost1c utility 1s of interest several other 1ssues are pertinent:
‘D1agnos1s implies performance profiles which ir turn require a mu1t1d1men-
siona] view of the writing skill domain. Questions about skill profiles are-
connécted intimately to rater behavior in assigning ratings. Scoring
* criteria are filtered through the etpectancies of raters, and the halo
"effect inflates inter-subscaﬁe correlations (Jaeger and Freijo, 1975).
The use of more and longer writing tasks only exacerbates this phenqgenon.
) Rating scales may interact. It is common for writing score profiles
. "~ to include some attention td essay "mechanics;" variations algng this
. -dimension.ma} influence ratingszon other dimensions. Ratings assigned/to
a writing samp]e on such dinensions as "organjza}ion" or "use of supporting
detail® may be ass1gned differentially depending on the qua11ty;of mechanics
within the essay. For mechan1ca11y substandard work, this process might -

» ‘ br1ng the assessment of other difensions of writing quaTTty into line-with.
«-7 Y - @ §
: ’ the rater S 1mpress1on of mechanics while if Tevel "of mechanics 1s not so

;‘1ow as tocall attention to jtself, there may be minimal confound1ng.
- ' However, .across a given set of papers the net effect would be correlated

true and error components and concomitant inflation of inter-subscale

correlations. In a multitrait- ‘mul¥imethod factor analytic formu]at1on the
expectat1on in genera1 would be for negativé correlations between mechan1cs .
."tra1t" factors and rat1ngs "method” factors. Quellma]z and Capell (1979) used
mu1t1tra1t mu]t1method confirmatory factor ana]yses to exam1ne.d1scr1m1nant .
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va11d1ty of subsca]es generatéd by analytic scoring rubricsand the comparative
1nformat1on yield-of a]ternat1ve response modes for wr1t1ng assessment (i.e.,

1
essay, paragraph and se]ected response) _Their resu]ts indicated relatively

.high 1ntercorre]at1ons among subSCalg content factors, as well as a éenera1
1endency for"ihe shorter assessment modes to generate less pure indicators
of the subsca]e factors. R

If non-nat1ye Eng]1sh speakers' Eng]1sh writing :s eas11y distinguished
from that of nat1ve speahers.on the d1mens1onfof mechanics, and if such
group differences contaminate othef ratings assigned to non-native speakers,

a straightforward'fqrm of biaS*may be present. Ratingg on other dimensions
will be systematically depressed' and the diagnostic utﬁ]ity of°the
wr1t1ng appra1sa1 undermined. The present study was conducted to eva]uate
such bias in the context of var1a%1ons of ethnicity of both students and

raters, and of prompts Add1t1ona11y the nature of the task presented to

e

the students in order te get them to write an essay was var1ed systemat1caHyr

n ' . *
. .

( . Method . - ‘
.- . H E———
SubJects _ . o

¢ . One hundred and thnrty fifth. and s1xth graders frdm monolingual Eng]1sh

classrooms in a Southern Ca]Jforn1a school district of moderate size were in-

volved in this study as a normal part of the1r c]assroom actJV1t1es These stu—'

%

)
dents were not members ofﬁnl;ngual programs a]though sofe were mvo]ved in
remed1a1 "pull-out” instruction. Of the 116 stidents who proV1ded complete

) g2 - . » ' —a
essays, half were Hispanic-sufnamed. Raters were four teachers hired

during school vacation, of whom two were Hispanic and two non-Hispanic,

These raters were«fromxdifferent school districts and had.no other eontact ~ 4/’[

of any kind with the students in this samp]e;




Jnstruments - . ' : >
Ty ‘ ‘
The\study used a standardized writing task with two topics, and a

©
3

mod1fied scoring rubrlc which has*been shown to have acceptab]e validity_

and re11ab111ty (Que]lma]z & Capell, 1979), exp1a1ned short]y" The packet con-
taining the.essay wr1t1ng task cons1sted of a face sheet for students name and
date, fo]]owed ‘by two prompts and two lined response pages, totalling five
'pieces-of paper per handout. Jhe.hromnts involved two’topics, one a main
street of a town and the other a robot. Order‘qf presentation of the

prompts, and whether the:prompt was written.or pictorial, was contrelled

for every participant. Written prompts involved five lines of typewr1tten

text, while P1cture prompts 1nvo]ved a Jdead sentence and a full-page |

Tine drawing of the topic for children b%ia graduate student'artist. In

both situations, the text conc]uded with the request that the student write

a baragrapﬁ about the tdpic presented. No other information was made
ava11ab1e to the student. '

"

; . The raters reviewed these essays using the Center for the Study ¢ of
Eva]uat1on s Factua] Narrat1ve scor1ng rubr1c cons1st1ng of four pr1mary
subscales--Genera] Impress1on Focus and Organization, Support, ‘and Grammar and
Mechan1cs. Each of these was evaluated on a s1x-po1nt scale, rang1nd fnom
clear mastery of the ass1gnment to clear failure. For each df the-six
values on each of the four scales extensnve gu1de11nes for scor1ng were
prOV1ded General Impression ratﬁngs of the essay is formed by cons1der1ng
all aspects of the effect1veness.df compos1t1on, including the.rema1n3ng‘
three rating criterda. The Focus and Organization subscale handles such

issues as logical progression, transitions and topic development. The
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Support subscale rates the use of specific supporting statements and

f - deta1ls. The Grammar and Methanics subsca]e is used to eva]uate the essay's

sentence construct1on " word usage, spelling and punctuat1on. As twell as o g
an overall rat1ng-from this last subscale, the extent of errors of each

of the four areas of Mechanics noted above is rated separately The in-

\

struct1ons of ,the CSE scoring rubric-are exp11c1t that raters us1ng factua]

»
Y

scoring w111 Tikely find that some qua11t1es of an essay cannot be cons1dered

e separate frem others, but it is also qu1te direct in 1nd1cat1ng how any

\1part1cu1ar rat1ng is to correspond to the annotation supplied in the

o . ] - . . -~

>
gu1de11nes, .

> ’ Procedure T L ‘ ~ N
Each’ ch11d received one essay packet, containing two essay prompts-- )
' one"pictorial and the other written, andﬁru]ed pages for the ch11d's essays.
The package of essay prompts was administered in a single half-hour g—
sitting by the children's classroomzteachers, and essays were collected . |

and sent_d1rect1y for rat1ng w1thout further 1ntervent1on in the.

I3

. classroom. ' ' - , .o S ..
o ) Each of the raters was g1ven every essay packet in random order, but (:--4;
without the face sheet and thus without 1dent1frcat1on of the ‘name or

’ ethn1c background of the student writers, Fo]]ow1ng f1ve days of training

and p1]ot test1ngkon use of the CSE rating scales, the four. raters compieted
scoring of the—&lﬁ essay packages which were complete and legible Gher a 7. mE

seven day per1od The resulting 32 rat1ngs for each essay (four raters x‘

~ . - Loase

e1ght subsca]es) were then analyzed by a three factor analysis of var1ance

-

=, ’ (student ethn1c1ty X rater ethn1c1ty x prompt modality) w1th repeats on

&

the second two factors (w1ner, 1962) separate}y for each subsca]e Also

’ o . ro | ‘ o | . 82
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' co]]ected from school 'district records were subtest tota]s on the'Compre—

i

hensive Test of Basic Skills (CTBS), adm1nstered as part of the regular,
testing program by the s o0l district, for all students involved in the

study These scores a]lowed the 1nvestlgat1on of pOSS1b1e re]at1onsh1ps

between the measures of writing capability ,and four aspects of students

-intellectual capac1ty——vocabu]ary, passage comprehens1on, ]anguage mechanics,

and expression. - ' -

Results and Discussion

i- Only essays with complete ratings were considered in the ana]ysis;
compiete data was ‘available for the four primary subsca]es,for 100 essays,
~and for the four detail subsca]es for 74 essays Av;}age rater agreement’
across all subscales was high for the two Hispanic raters (92115%) and
moderately good for the non-Hispanic raters (85. 46%5 When all four 7
raters were compared, ‘average agreement on the subsca]es was good (81. 15%)
These values were tonsidered as acceptab]e GV1dence that the tra1n1ng of
the essay raters had been satisfactery. To minimize potent]a] confounding
from d1fferences between the two top1cs a]] scores were -then standard1zed
within top1c before further ana]ysis ) ~ .
On the Genera] Impress1on subscale, the. 1nteract1on between student |
'ethn1c3ty (H1span1c or non- H1span1c) and rater ethn1c1ty (Hispanic or non—
Hispanic) was significant (F1 98"6 .51, MSerror 13, 37 p<.01). While .
, “the noh- H1span1c student- essays received about ‘the same Genera] Impression
- scoves f‘%h Hispanic ratérs as the H1span1c student essays, the non2H1span1c

%

raters s1gn1f1cant1y favored the non-Hispanic student essays. No other

»
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~main effect or interection was signif{eant for ‘this subscale. " The inter-
action between etudent ethnicity aeq ratef ethnicity was also found on

the Sdpport subsc¥le (F1;98é4.02, MSerfor = 31,48, p<.05), and on the .
Mechanics subscale (F1,98= 7.18, MSerror'= 35.42, p<.01). On the Support
‘,subsgaie, the non-Hispehjc student essays were again significantly fatored f
by the non-Hispanic raters. Howeyer,”on the Mechanics subscale; the non-
Hfépanic raters judged both §tudent'§roup§‘alike while the Hispanic raters
jeve the eséays of the non;H{spanfc studeﬂt5vsfaﬁificantly Tower scores.

For the Focus.sﬁbsca]e;.; main effect of rater ethnicity‘(F 14;8_

11.82, MSerror = 16,62, p<. 001) and an 1nteract1on between rater ethnicity
'and prompt,mode (p1cture prompt or written prompt) (F1 98, = 6 41,,MSer or =
19.01, p<. 01) were found. In add1t1on to the rater ethn1c1ty by student
ethnicity. 1nteract1ons, the Support subscale yielded oh]y a main effect

.of prompt modality (F1 98 = 10.43, MSerror 68.17, p<. 001), and the*Mechan1cs

subscale y1e1ded only a main effect of rater ethnicity (F1 98 = 13 45

:MSerror = 36 42, ps. 001) On the detaa] subsca]es of Mechan1cs only one A , S
‘effect EMerged as s1gn1f1cant rater ethn1c1ty as a factor in Usage ratings ‘
“‘(E1,73 41 01 MSerror 47. 01, p<.001). No other deta1] subsca]e sheyed any =
L . Insert Table 1 'about here - U < L

s1gn1f1cant main, effect or interaction. Tab]e 1 summar1zes the f1nd1ngs
across the four primary and the usage deta11 subsca]es by main effect and
1nteract1ons and the resu]ts of post-hoc ana]yses .

= When perfOfmance scores on the CTBS were compared, neither the Hispanic

subscale than the others. The results of the correlational study between

~

nor non-Hispanic students emerged as significantly more capable on ahy - 'w
|
|
4
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étddent essay ratings and the four selected scale scores from the CTBS
can be summar1zed rap1d1y Not a singles significant corre]at1dn appeared
between any rating subsca1e and any CTBS scale for. th1s sample, Thus there
appears to be no intrinsically over]app1ng 1nformaf§on_between wr1t1ng
performance as "judged on CSE's Factdal Narrative rubric and a sample of
' academic nerforﬁance as Jjudged on a my]tip]e-choice examination. g

The most important finding, repeated across three of the subscales is
that the student ethnicity and rater ethpicity factors interact trequent]y
and suhstantive]y in‘the appratsa] of studentg' written essays. Addition-
ally, rater ethnicity alone is-also a eignifieant factor in the ratings.
These results point to three conc]ugfons. Firgt, the eva1hation of proee
wr1t1ng seem}“to be systemat1ca11y affected by factors which reflect
d1fferent cultural backgrounds It is 1mportant to note that this effect
does not emerge “when essays are grouped solely by student ethn1c1ty,
rather, the sIudents of one or the other backgrounds were often Judged
d1fferent]y hy raters who share that background than by raters who do not.
" Second, these factors include (but are not 11m1ted to) a match or m1smatch
" between raters’ and writers' preferred language sty]es and to some extent
the “ndture of the st1mu1us used to initiat& the writing samp]e. Note,
h::eze:/ that the three factor interaction betneen ,student ethn1c1ty, rater
etBnicity, and type of prompt was hnot observed for any of the sub-

scales used Th1rd the phenomenon of systematic matching or m1smatchfng

of- preferences and styles pccurs - desp1te the fact that the evaluative scheme

-

used 15 one with a high degree of objectivity,. which would be expected. to -

- ®

m1n1m1ae such matching relative to %\:e subjective rat1ng scheme. The nature




g

of the judgment*task islreferenced,point for point\py the ESE'scoring.
rubric and thus no sca]e—free or endpoint—on]y continaum judgments were
involved. Additiona]]y: because raters were blind not only to the names
and ethnicities of the‘essay writers,ﬂbut to the study's hypotheses and
tne proportjoﬁal representation- of ethnicities nithin the sample, what-
ever matching occureé:most 1ike1y stems from recognition of ano preference
for, certain subtle aspects of writing styles. s

Some limitations of the present study deserve attention. There are

many possible secondary ana]yses of writing style, process and content which

. have not been pursued'nere. No information about essay compiexity or

other linguistic patterns is available from the present analysis. How

o

creative; stereotyped, or bizafre the particular essay is goes unremarked
- - -~ . ]

in the CSE scoring system7 " The iso]ation of exact details within essay

content °$ specific preferences of indiVidual raters was not with the

purV1ew of thTS investigation. Moreover, there is a small pOSSibi]ity
that systematic differences in handwriting mastery contributed to the
recognizabiiity of student ethnicity and_ thus tg‘the ratings given, but
this was not examined directly. None of these conSiderations is seen as

' . . .
critical to the interpretation-ofsthe results presented above, in particular

2

e

because the expected outcome of the analyses of variance in such instance

’ wou]d'necessariiy be a main effect due to student ethnicity alone or a

Y

three-way interaction between $tudent ethnicity, rater ethnicity, and prompt
modaiity None of these effects gmerged. in the present study, but rather

a pattern of findings:which strong]y suggests that some4d(np1ex form of L— :

2>
s

bias is at woek. ®




-

* . .
-Bfas in judgmqnt,is a’ phenomenon which obtains under a variety of

. ¢ -~ . . . e s . . .
circumstances, spme of which are intrinsic in the testing and evaluation
a 1 . Y

pro;esé.‘ The present Findings indicate that extrinsic factors—must.é}so

be considered. In the case of judgment of essays, where essay content has/

v%ftua]]y lim{%less possibilities and appraisaf of necessity is at-least.
>partia]1y subjective, the opportunity for unintentioné] bias seéms more
]iké]y. For the yeacher 6r esséy test administfator seekiﬁg to Timit bias
to the absolute minimum, the mandate is: 'ghose who are to‘perform'the‘

rating of ‘the essays must be matched for appropéiate backgrounds of the

v

students who write the essays to be'judged. - ..
2 : e

* .
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. 7 Tabletr T, 2
. Summafy of statistically s%gqificant (p<.05) effects

.) '
)

’ .Subscale: General " Focus and Support Mechanics . Usage
N ’ . Impression Organizatian . - detaJ1
' “N= L L 100 2100 . . 100 100 74

2

- Main Effetts < . R Co

Student i N lo Ll ee . — - .;_
Ethnicity oo o ) ‘ 7
Rater | ‘ ' _— ¥ - £ s .
Ethnicity | e ) .3
Prompt - == - * == ==
76 ' = ’ )
Interdctions | R
i T s CT L % .
. Student x-Rater SR -- -
Student x Prompt - - ;g = - X
- > Rater x Prompt‘ U ) T = - -
-~ Student x Rater ° - _— — . — . — -
X, Prompt - c .

' N i v ) . )
lRemammg deta1] subsca]es show no s1gn1f1cant effects. ’ g o .
2H1spamc raters elevated re]at1ve to non-H1span1c raters. ’ o

,\\\:;1ifure prompt e]evated relat1ve to wr1tten prompt. " ﬁ" ' L
on-Hispanic raters + non-H15panic student~essays elevated relatrve to other >
- combinations. ., “ : : ,

N .\\‘- .

~ “Hispanic raters + non-H1span1c student essays depressed re]at1ve to other
combinations, - .. .. Lo

-
- . ¢

“&Non- Hispanic raters + H1span1c student essays elevated reihtive to ‘other

- o

. comb1nét1ons.
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‘"Abstract.

. -The testing of bilingual students poses particular pkob]ems for ana]yses;
of performance, jtem bias and test adeduacy When children are selected
for the1r facility in two languages, and the same test s adm1n1stered

in both languages, a specwa] arena is prov1ded for the study of these

>

prob]ems A w1de]y used test,' the Comprehensive Test of Bas1c Skills, .
is available in both Eng]1sh and Spanish.. The vocabu]ahy subtest was
¢ AR

adm1n1stered to 1162 second—graders in bilingual education programs

throughout the Southwest as part of a larger study; 58 of those students

‘received both versions of the' test because they vere deemed equally

F

proficient-in both 1anguaqu. Results show that patterns of perfo;ﬁance

for these students. differ markedly between the tWo~vers{gus -and suggest g ._(

© that the test d1ffers in 1mportant d1menswons even though the Spantsh :

versign is. a.rather fa1thfu] translation of the English original. ~

v . +




T e e e A e = T e r—

-

SEVere problems confront the evafhation-pf bilingual program students
from the standpoint &f both indiVidua] performance measurement and the
pbtential for bias in testing. Assessing the student in the majority
languag? runs one set of }isks; assessing in the n§tive tongue runs another .
Th® number of studies which have successfully assessed a single skill in ‘
two languages for the same individuals is éxceeding]y small (Duran, 1980)-.
Reso]u?ion of these'proQ]ems is not aided by thé current controversy
surrounding both the de}inition and measurement of bi]ingua]fsm_itse]f
(De Avila, 1978). Moreover, thoroughly contradictory findings emerge
érom studies of the acquisition 6f French by native English-speaking

+ children in Canada (Lahbe?t & Tucker, 1972}, of Swedish by native Finnish-

speaking children in, Gcandanav1a (Skutnabb -Kangas & Toukomaa, 1976), and

)

of English by native Spanish-speaking children in the u.s. (F1scher & N
Cabello, 1978). The integration of sucﬁ differences may rest §n part on
linguistic, developmental, and/or soeiocu}tura].interpretations (Troike, 1978);
a practical level of shared bf]iﬁgua]ism or dpminance of one language:- over
@hé other in the commﬁnity ma& also play a strdhgh;o]e (Laosa, 1975}. ;
Finnish-speqking children from the populous southern districts find, and

- potentially model, both Finnish‘and Swedish in a]most every shop W1ndow
wh11e the po]1t1cs of 'separatism are exp]1c1t in Quebec and de facto in /
~ many. areas of the American Southwest, s0 ch11dren from' these reg1ons may

>

encounter the second 1anguage with mixed emut1ons. Assessing even a

relatively simple arena like vocabulary skills becomes multiply compounded .

"when dealing with students who must cope With two languages



2.

Measuring the skills of b111ngua] program students necessarily also
means assessing whether tests developed for the monolingual-English student
" are appropriate for making decisions about bilingual.or limited- English
prof1c1ept students character1st1ca]1y found in such programs, and of
minority grougi who tend;to beﬁoverrepresented there. Some educators
believe that many tests are-intrinsica]ly unfair to mjnorities decause'
the values they reflect are those of the majority only (Cervantes, 1975):

. Others, however, hold thagbtests of eultura]]y defined’content and voca-
bulary are not biased~because achievement'itself is language and culture

- specific (Ebel, 1975). But‘the impetus for testing continues:

The problem how becomes not whether to test bilingual students,

but rathgr how to do it in a manner that accurately assesses

théir specific abilities and in a manner that does not create a

bias either against them or in favor of them (Cooper, 1978,
.p. 2, italics original). ,

We turn attention specifica]]y to assessment in SpanishLEnglish bilingual
programs at the primary level, and eneounter two factors witich strongly
m1t1gate against simple effect1ve solutions to-the prob]ems noted above.
The f1rst is that exceed1ng]y few instruments are available at present ;}ga
whwch aré both cu]tura]]y appropr1ate and techn1/aﬂ]y sound for this
purpose. “The problems are particularly acute W1th respect’ to, Eng]1sh """
.]anguage measures but are often equally pervas1ve in instruments that are } ’ "_M-
samp]y trans]at1ons from English language vers1ons (Burry, 1979 P 8), :
The second is that Eng]1sh -language- 1nstruct1on in readIng, 11sten1ng
compyehension and vocabu]ary may be 1ntr1ns1ca]1y more. difficult for native - °

- Spanish- Speak1ng children than for the1r native Engllsh speak1ng counter—

parts because of the increased ythmic and~phonolog1ca1 complexity of




‘English. Fundamental linguistic skills for ‘understanding Spanish are‘

<.' frequently ipadequate fp} comprehending English. -Even a relatively simple

) ' ' - .

.7" phrase Tike "I c¢'n take it home fer ya" (/3ykgt§yk¥thowmf{ry¥+/ for the English
) ]istgner) is Tikely to be heard by the native Spanish-speaking, child as

»
of seven words

/'aintékrémﬁia+/, resulting in the pb]iteratidn of six out
in the sentence (Matluck & Mace, 1972). .The quantity of purely linguistic
'.differences between Spa:ish and Eng]{shﬂsuggest that the Spanish-speakjng
chi)d is at no small diéadvantage; espgéia]]y in the primazy/ﬁrades,
appropriate“language skills teéting‘must not ignore such difficultjes.
The Comprehensive Test of Basic Skills/Spanish (1974/1978), %s in
large measure a direct t}anslgtion of its English counterpd;t, which has
been widely used as a primary®skills evaluation tool. The CTBS/S has
been presented as a méjor attempt’fo1meet the needs of native Spanish-
speaking chi]ﬂren-(Finch,/1979). With suﬁh a_tést, the teabhér«can select .
thg language appropriate for a child with some assurancé that theﬂ%nstgument ’
is vah‘d3 reHiab]e and unbiased (Hoeﬁfner & Christen, 1979). Thus, the
. CTBS and CTBS/S shou]dfprovide’a go;d vehicle ,to examine individual per-
formance‘ﬁatterns in either ianguage for students in bi]ingha] programs.
However, gecent evidence based on the performanFe of.Eng]iSH—'and Spanish-

‘speaking pupils suggests that the tests contain multiple sources of bias h

.

-

(MéArtHur,,lSél), so a particularly interesting situation for rebearch

obtains when both versions of the CTBS are administered to the same' children.

. That is,.if a group of children who possess simiTar levels of knowledge

-.in both English and Spanish a%g tested on both instruments, will individuat _

performances be the same across the two? Will the. results of such dual-
o L : -

(4 -
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language testing reflect patterns which can be interpreted,as the direct

_result of item bias? Will direct translation hold up as a viable strategy

for fair testing of primary pupils in Spanish as well as in English?
Methods

l
Sub;ects

As part of a larger study (€SE, 1979) almost 1200 children in bilingual
education programs in 26 school distr;cts spread over five southwestern
dtates were administered a series of educatdona] achievement tests by
their teachers. Programs were designed to provide instruction in reading
and mathematics at the upper primary level. Teacher reports from these
programs indicate that the time spent using Spanish as the languade of
instruction was'approxfmatelyﬂéqua] to the ti%e spent using English.
N{nety-three percent ofthe program. teachers had earned at least a BA or=BS{
94% were full-time emp]oyees of the school district, "and 88% had pr1or
experience in bilingual education. Ass1onment of students to these special

programs relied pr1mar11y on teacher evaluations and language dominence

. 'tests. Ach1evement tests were 1nfrequent1y used’ ;p determ1ne remed1at1on

placement andiTnte111gence test scores were general]y excluded a]together

from placement considerations, Thus the programs represented a maJor effort,

. competent]y staf?éd to prov1de special attent1on in a bilingual sett1ng to

o
v student'educat1ona1 needs. Most of .the students were rated by the1r teachers

as having some skills in both Eng]1sh and'Span1sh. Overall only one child

“in ten from these classes was cons1dered mono]1ngua1 Span1sh while only one:

’

in nine was rated as mono]1ngua1 Eng]1sh




Instruments . /

While a large number of instruments were used in the investigation

of programs , only the CTBS is of concern’ in the present study. It was

selected because test content between the two language vers1ons is v1rtua1]y

jdentical. The CTBS- Span1sh was the first test by a maJor pub]1sher to be
subjected to a four-step editorial procedure des1gned to reduce bias;
included were studies of content‘va1idity, application of editorial
guidelines in.item constructiof, reviews for b1as and separate ethn1c

group pilot studies. The developers of the Span1sh language version tried

L]

to keep the test content and measurement features intact, thus bu11d1ng a

-
- - -

test wh1ch was similar in rationale, administration and 1nterpretat1on to

its parent version in-<English. what.differenees exist are'the result

‘ pr1nnr1]y of problems of 11tera1 translation.
The children in the study were g1ven a large number of standard1zed
testseof achievement during the cburse of the regu]ar schoo] xear by the1r

" teachers.. With regardsto the CTBS the 1mportant 1nstruct1on made to

teachers was that they decide in adva ce on an 1nd1v1dua] baS1s whether
each child-would recéive the English- anguage or’ Span1sh 1anguage vers;pn

of the test Th1s dec;s1on was left tota]]y to the discretion and stt ~

- « ¢ g

Judgment of the c1assroom teachers, A total of 1162 compTeaed test forms

were retugned, 814 in English “and 348 in Spanish. F1fty-e1ght\student§

in the sample were found to have been tested in both 1an9uages, ‘that 1s,
e-.a$

“one student in every n1neteen was given both férms of the test because the

teachers felt unab1e to d1st1ngu}§h in advance which, 1anguage these students

shou]d be tested in. No ev1dence 1s ava11ab1e to suggest that any se]ect1on

\ . PR

R Y
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bias or other external circumstance might have contributed to obtaining

_this sample. Order of adminstration was apparently random. For purposes

of this report, only the Vocabulary subscale of test level C, consisting
of 33 items selected in response to the teacher's verbal directions is
considered.

Methods of analysijs l ' 7

Two techniques for- analysis of response patterns were utilized in -

-this study. The first relies on the work of Sato-(1980) and colleagues in

Japan; they have generated a systematic method of appraisal of test per-

-formance based on the S-P (Student -Problem) Chart, a matrix of right and

Wrong answers, coded 1or 0, for each respondent for each 1tem The N x n
matrix has the add1t1'ona‘] characteristics that $tudents have. been sorted

by descend1ng tota] score and items have been sorted by increasing difficulty.

" Thus the ,top row of the S-P Chart is a representat1on of the pattern of

correct and incorrect responses to this samp]e of items by the most capaoTe
student in the group,‘the bottom row by the least capab1e The left-hand

column shows the pattern of responses to the eas1est “item 1n the set.of -

- A

‘items, and right- hand co]umn shows the most d1ff1cult From th1s matr1x

are generated two stat1st1cs one related to the group pattern ‘for the group

as a whoJe, the other related to 1nd1v1dua1 performance vis-a=vis both the

group, and “the conf1gurat1on of ttmes for each individual.” The first is

an "index of d1screpancy, wh1ch ranges from 0. 00 for a matrix of

' perfect.symmetry between student capabilities and item d1ff1cu1t1es, to

* 1.00 for a matrix representIng exc]us1ve1y.random respond1ng, The second

‘ is’a ocautwon 1ndex,“ c > wh1oh’ranges from 0. 00 for an 1nd1v1dua1 whqse

' response'pattern is: perfec]ty f1tted to that reflected in the ordér of item

S
. .
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difficylties as determined by the' group, to 1.00 for an individual whose

pattern of responses is total-antithetical to the order of item difficulties,

and thus'is quite snlike the,representatﬁve average respondent in the.group 2

The second analytic tool used in this study is a statistic from Goodman-

~

and Kruskal called lambda; wh1ch has been app11ed elsewhere to the detection

of differences in response patterns in festing (Vea]e & Forfian, 1976) Here

the focus is on d1fferences between groups in the attract1veness of incorrect

responses within the mu1t1p1e cho1ce format of one correct and three incor-

rect responses per item. Lambda is an index of the pattern of cho1ce for
the ]ncorrect respo If the value of lambda is 0 00 the two groups
use about theﬂsame pattern of selection of the 1ncorrect responses. As
the value increases, one group is using a different ‘strategy for selection

of incorrect responses than the other. The cqmputation of 1ambda is inde- -

pendent of the actual proport1ons within each group who seiect'the\correct

response to the item. In this paper, values of lambda above .10 are ° - =
. .
considered noteworthy. 3 ‘ B - .8

of testing and itemsbias detection research have been set out e]sewhere

"~

(McArthur, 1981) he usual test-retest and re]1ab111ty stat1st1cs are rot

appr0pr1ate here because of the attent1on to dec1pher1ng specific perfoq

'mance patterhs -rather,than who]edgroup performance. .

—

Hzpothese - . EE .

Y
Because of process: of respondent se]ect1on, specific hypotheses about.

-

the1r performance O the Engl1sh language and Span1sh language vers1ons of

the Vocabulary subtest were, flrst, that the ach1eved scores betwéen tests

o ¢ e

.

Deta1ls of the computat1on and use of thei\xapproaches in the context °

-‘ra

s ‘«wwl 5
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uld be perfett]y correlate® Additionally, the'S—P charts for the two .
t§>§ionskwould be similar, és‘shown by equal indices of discrepancy, D*.
At the level of the‘individua] respondent, it was h&pothesiéedathat the’
achieved total score ianné]iéh would equal the achieved total in Spanish,
and that the chution‘index generated for each individual in the.English—
Janugage -S-P chart would be equa] to the caution index obta1ned by the
same 1nd1V1dua1 from the Spanish- 1anguage S-p chart.

Results
Total scores on the English-language Vocabulary subtest averaged

75 34% correct with a range of 6 - 33. On the Spanish;]anguage version, .

the average was 37.56% correct with a range of 4 - 25 /The total scores
are significant]y (p<.05) correlated, r = .48. Med1an improvement from
Spanish to Englﬂsh Ti5 13 answers correct. Only three of the 58 participants
did not show amﬁrovement in their total scoresfronzSpan1sh to Eng]1sh

Two of the 33 items y1e{oed higher percentages of correct response in

! the Span1shiﬁanguage vers1on than in the. Eng]1sh For the remainder of the

jtems, students viere able to se]ect- the correct response Tess frequent]y

in the Span1sh 1anguage version,- often by substant1a1 margins. The ratio

of Spanigih correct to Eng11sh correct for each 1tem is shown in the first

Tco]umn ,b]e 1. The consistency with which students picked the correct

P i adateitadehedesataladed eledmind

fodnd s Su5 =D o W s gt TS T G S G O Gt G b e = b BB S0 P

" answer in both 1anguages ranged form moderately high (65%40f the respon-

) dents chose the correct answer to item 8 in both ]anguage to very Tow (only
7% chosenthe correct response to jtem 31 in both Tanguages) The consis~

tency of select1on of 1ncorrect reSponses vias genera]1y extreme]y Tow,

L1 I ¥y <
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< , : L. % ’ . >
» ‘ * . - ! -
- . . .
- . "

.

1}




TRl

vocabu}i;y/%tem from one version haveaboth an'equa] percentage of incorrect

. . ‘ L {

»

' reaching 14% for items 24 and 31. ‘The praportions of joint correct and‘ ' .

\ «

joint incorrect proportions ere‘shown :n columns 2 and 3 of fab}e 1~
Those incorrect answers to items which.garnered at least 10% more

responses than the next most frequent]y chosen 1ncorrect response were

termed popular d1stractors Three popu]ar d1stract6r items wereefound

in the Ehg]ish-]anguaﬁe version, while twelve were found in the Spapish. \ )

The average percentage of responqents who chose the\cjﬁrect answer to .

an item in Enélish‘but vere sneyed;to choose the popular distractor-

(incorrect) response to that same item in Spanish was 35%. The reverse,

. ——

.choosing a popular distractor response in English although selecting the y

correct response to that same item 9n Spanish was 30%. Whether a specific

-

-
r

item containedl a popular distractor, and if sowthe percentade of resppndents‘t_?,
correct on the same item in the other language but who ‘choose that pOpuler
distractor, is indicated in‘the next four co]uﬁns of’Table 1.

The data to this po1nt qu1te c]ear]y indicate that the Span1sh language*
version of .the CTBS presented a far more difficult task for these respon-.

dents than did the Eng]1sﬁ-1anguage version. Only.infrequently did any

selections. Examinafionlof the’ S-P charts is necessary to show whether the

. ‘. . . N y oo
difference in performance patterns 1is systematic. v > . \

The Spanish-language vershm1generateda D* of .53, a relatively high'\ ,

level of randopmess of responses, while the Eng]1sh language vers1on yielded

~ -

a D* of .24, reflecting a much more orderly fit of subJect capab111t1es to

item difficu]ties No exact test of stgnificance exists for the s1ze of

4

or differences between,-D* values, but 1n th1s instance they represbnt




configurations of the S-P charts which are dfstinctly.different visually,

which for .

individual rgspondents to the English-language vension averaged Jl?tbut to

The difference is supported by reference to the caution 1indices

the Spanish-language version ,25. ‘That is, on average the respondents’

were more consistent in se]ecting'correct answers to easy items and in-_
correét answers to d1ff1cu]ty items in the Eng]1sh Iangﬂage version, .In‘
fact, the number of respondents with caution indices of 0 00 is much
higher in Eng11sh. Of particular 1nterest is that the corre]at1on between
the two indices computed across the 58 oanticipants is nonsignificant.
Changes in caution indices from one 1anguage~versfon_to the other are

uncorrelated

*The computat1on of lambda wh1ch deta1ls d1fferences in seTectTon
patterns for wrong answers; showed that twe]ve out of 33 items had large

d1screpanc1es in the obtained conf1gurat1on That is, for a large number

of ttems, the respondents sh1fted their choice from one 1ncorrect answer

to another across language versions, rather than p1ck1ng the same incorrect -

responses on both occasions. The- Tast cotum of Table 1 1ndrcates those

2

T

jtems with such shifts in incorrect answers.- - -

ﬂ(‘" - o

g - ", Discussion

The f1nd1ngs of ‘this study in genera] comport with earlier research
on the CTBS 1n Eng]1sh and ‘Spanish us1ng 1ndependent groups “of b111ngua]

program respondents (McArthur, 1981) ‘The distributions of tota] subscale

scores, the h1gher D* 1nd1ces for the Span1sh ]anguage Vers1on the number )

of popular, d1stractors and of lambda values exceed1ng .10 are a]l s1m11ar
That,the two ver51ons of the test do not produce equa1 outcomes even whén

‘the actua] respondents are 1dent1ca1 seems clear from the present data.

. . . .
e - . B D ?

-
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If there was to have been. equivalence of tota] subscale scores, of group t\

“

or individualpatterns of correct scores, or of selection of wrong ans“r‘s SR

¢

between the English- and Spanish-language verS1ons the: number of discre-

] .

'panc1es emerging-from the stattst1ca1 computat1ons,wou]d have been far . ;-‘

asmé1]er. In its p;esent configunatjon, these data.suggest tnat children
? do not show the’same performance pattetns.tn response to the two versions \ ;'
of the test. Review of data containediin_Table.l suggests- that manyJ
+  of the items may oe‘suspected of somehow o2asﬁng tne cho{ce of correct-
response, and:that such potentially o?gsinp 1tens are more prevalent in
. "~ ~the Spanish—]anguage version. - .
The relatively smai! number of indiuiduals'nepresenteo in this study
‘mages these resu]ts\necessarily tentative: they are presenfed neither as
Q a representation of majority Vs, minétit& responses to a specific test,
- . nor as an indicqtion in any wa} of a neasure=of true ability among bilin-

. . gual Program students. Rather, the unusual trial of ra purportedly decent
o test in two languages, e'purportedly dqual-ability student'sample, and a
classroom experience fOr that sample equally d1v1ded ipto the use of
v . "English and Span1sh demands thoughtfu] attent1on to the appra1sa] of
| test1ng In the present investigation, one weakness is the absence of an )
independent and unamb1guous assessment of bilingual capab111ty, and the
ensu1ng re11ance on the accuracy of teacher se]ect1on of students equally = -,
i competent in tow Tanguages. DeAvila and Duncan (1978) have pointed out
e ‘numerous shortcom1ngs in teacher rat1ngs of language competence. —However;.

- )lor th1s study, Students were not drawn for their equally high abiljtieg

or for the .purposes of assemb11ngﬂa homogeneous sampel, but only for their

.§
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'1enguage abilities to be equg]]y'high'or,low in both  languages, Nothing

is known'about‘thé relative levels of exposure to English or Spanish °

¢ 4

outside the"schoo], hor about the relativg strengths and weaknesses of

. e

", the texts 1n\both )anguages used in the program. However, the teachers "
close personal superv1s1on of studenté and the even d1v1s1on between
Eng]1sh and Spanwsh as the ]anguage of1nstruct10n in these progyams suggest
that the ch11drens ‘levels of readIness for vocabu]ary would be’ roughly
s1m11ar. Another weakness “is«the relat1ve1y small number,of items included

- LA

“in this 1nvest1gat1on. quever, the CTBS appears ‘o, represent the state

o# the art in English/Spanish testinb bf'vocabUIary skills at this level,

and no other instrument is known to be a c]oser approx1mat1oh to neutra11ty

R
The present results support the content1on that the method .of direct

-~ av

trapslat1on from English to Span1sh for b1langua1 vocabulary testing may

.

. not be fu]]y adequate for the qeeds of the b1]1ngua] program student.
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A5
- A ' Table 1 .- v
. N . . N s
_ Summary of Findings for the CTBS and CTBS/S

LY . Y .8 .

1] e — ™
item ratio of~ | §m.mf : % who lambda
number | .Spanish joint wrong - popular, move from greater

. correct to | correct N3 distractor correct in than
English ' . o -, one lang. .10
correct ’ English | Spanish to popular '

7 . distractor
in the
¢ .. ~other -
[stoE{PtosS
1 .45 42 .0 -- C - -- -- yes
. 2 32 32 4 -- yes -- 32 -
- e 3 .o4 47 .0 -- -- -- - -
4 .63 60 2 -- -- -- - -
5 ".60 42 2 -- -- -- -- yes
" 74 56 4 - - - - yes
é .6 ' 47 9 -- yes -- 17 --
. 81 Vi 65 , . 0 -- yes -- 12 --
9 64 46 0 -- -- -- -- yes
10 .37 : 33 2 ~ -- - - -
.11 .29 .. .25 0. -- -- " -- - --
12 .37 30 0 -- - <= - -
13° .25 19 4 -- -- -- -- --
14 53 - 35 4 -- . Yyes -- 31 yes
130 .46 t 30 CH -- - - - -
16 A1 9 7 - yes - 41 - yes
: 17 13 9 .4 -- yes — 54 -=
) 18 .67 54 4 -, - A - _—
19 .23 18 9. -- yes -- 40 --
20 .63 49 2 " - -- -- -- -=
21 .22 16 . 5. -- -- c -- - --
s 22 1.06 37 9/ -- i -, yes
23 77 a4 5 - - -= == --
24 .55 -19 14 -- -- -- S ~-
25. .53 23. 5 - -- -- -- --
26 23 |l 12 9 -} yes — 8 ey
27 b1 r 33 4 -- - -- - yes
' 28 .37 12 4 -- —-- - -~ - .
" 29 ".36 t 5 9 yes yes 56 60 yes
30 .51 30 - 7 yes yes 5 28 -
31 . ‘940 -~ 7 14 ., yes ~  yes 30 48 yes
32 70 7 -~ 42 9 - yes -- 19 yes
33 1.47 - 12, » 11 -- - =1 - -~
RN T ~

- . S . N .

& : ¥ 4 o




Footnotes

y
A (N,n,p)
Ay (N,n,3) where tire numerator is a discrepancy

between cumulative probab111ty ogives abtained from the.

e

S—P chart, and the denow1nator is an analogous discrepancy
as modeled by cumu]at1ve binomial distributions, both with

" the same number v cases, number of items, and average passing

<

rate. (Sato, 1980). ;

) - Sy, Yg)

where the numerator is the covariance over
cov(u13 Yj

prob]ems of the i-th student's score on the j-th problem w1th
the number of students who correct]y answer that j-th problem,
and the denominator 1s the covariance over prob]ems of the

i-th hypothetical 1dea1 student S score on the J-th prob]em with.
the number of stuﬂents‘who correctly answer that j-th problem
(Sato, 1980).

»

¥ max. fjk - max.f.k

where max.f.k'is the larger frequency'

N - max.f gJ \
of the two groups for any S1ngle W ong choice, max.f K is the

.

larger marginal frequency of the two groups acros- all wrong
N ) i u .
choices, and M is the total number of observations.
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