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> To evrrlurug“ .e extent te whichs validity judgments of test
5C0fe mzcr_o_rﬁ , blas, and fairness can be made In
regrlrrl to the Florlda Comprehenswe Assessment Test.
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7—:—— tls-‘the FCAT Mathematics section a fair assessment tool of
_ mathematics achievement?
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(AERA, r\r“ NCME, 1999; APA, 1966, 1974)
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ER0IE of the most important aspects of testing

- \/rrlJrhr/’*‘ﬁ ers to the degree te Which evidence and
h A suj port the Interpretations of test scores
tal le; 0y proposed uses of tests” (AERA, APA, &
J VIE, 1999, p. 9).

-_E_\; (o) ved from a view based on content, construct,
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- ﬁd criterion-related validity, to one of a unitary

-'_jf ,—-concept (Messick, 1989; 1995b)
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e rs;pects o Construct Domain
Jmem;r_i rIJcture of the Test

:-; : Zablllty ofi Test Score Interpretations
' nai I Relation with Other Variables

" ‘SﬁClaI Conseguences of Testing



T —

e
00 _(w'ﬁt-y; I

a—i— - — - 1 —
M

Accordigd I idards and Princip/es, fairness has
SEVETeINTIEaNIN s

.. * ~
- o

AICK 'f Jas
o qujrg e reatment
» rF_I_L[ : :o'f Outcomes for All

— _Epp’értunlty to Learn

..--:_..-.-—

" -—

—
—

._._“

= 'This:st'udy will focus on the lack of bias



f/f/r'/ff/’ ANd Prncp/es Identiy/ twer types oii bias studies:
lem! Bias (leferentlal Item Functioning) Studies-

oerls-L-- off a consistent internal structure of a test
CliOSSIsUb-populations and do not require an external
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. —[EﬁlCtlve Bias Studies-

*gwe ‘information about the relation between the construct
~ as measured by the test and an external criterion of

_*“{-:'-_:___ interest, which is also assumed to be bias-free
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neasurement bias at the item level.
dlfferentlal item functioning (DIF)
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I\/Ionotommty

~ Local Independence
Unidimensionality

= Models

=~ 1- Parameter Logistic
s 2- Parameter Logistic

=< 3- Parameter Logistic
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© As rLC- Jil y mcreases the chance or probability of
J_.g ﬂg*an item right increases.
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_ g ‘-*‘The function is non-decreasing with increases in the
. ability or latent trait (6) being measured by the test
(Lord & Novick, 1968).
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~ Locall Independence

- \/\/meq the Iatent trait (6) Is held constant, the

B

conait enal distributions of responses should be
—or 3ethal
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= “9‘Probablllty or likelihood of any sequence of item
~_ responses occurring Is simply the product of all

| uh';

Individual item probabilities.
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EmIResponse Theory (IRT):

Ass LIff) p_:F.,J‘.f n

3 o Unidimensionality

- %Jpom 85 to different test items are a function of
oiertmderlying trait (6)

s

== Jf@ ticized Py some psychometricians (Hunter &
= Schmidt, 2000; Miller & Hirsch, 1992; Reckase, 1985,
:'_' Reckase & McKinley, 1991)

® Researchers proposed alternative models and made a

call to expand to a multidimensional framework
(Bryant, 2005; Reckase & McKinley, 1991)
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airnessm“(?ognitive ABility Testing:
LEIINREsponse - Theony (1R --

tem Information Function
1,(6) = D2P(6)Q,(0)

Figure 1. Graph of 1-Parameter Logistic
Model with b; = 1.0.

Note: D is equal to a scaling constant 1.7 or
b, = difficulty of item i,

Exp(-L) = 2.71828 1,

L =D(6 -b,), and

Qi(6)=1-P;(6).

Ability




ponsesliheory (IRT)ww ™ —
Item Information Function
1(0) = D%a2P (6)Q,(0)
: ‘h Exp[-Da;(6 — b))} Figure 2. Graph of 2-Parameter Logistic

Model with b, = 1.0 and a; = 1.5.
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Note: D is equal to a scaling constant 1.7 or 1,
a, = discrimination of item i,

b, = difficulty of item i,

Exp(-L) = 2.718281, L = Da,(6 - b;), and : - :
Qi(9)= 1- Pi(e). Ability




| ormation Function
+(1 ~o){1+Exp[-Da(0 byt  1(6) =D%a2Q(0){P(B)[1 + Exp(-L)]}

Figure 3. Graph of 3-Parameter Logistic
Model with b, = 1.0, &, = 1.5, and ¢, = .25.

Note: D is-equal to a scaling constant 1.7 or 1,
a, = discrimination of item i,

b; = difficulty of item i,

C; = guessing of item i,

Exp(-L) = 2.718281, L = Da,(6 - b;), and
Q(6)= 1~ P(0).
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ia ’Ftem functioning (DIF) is used to describe items on a test that
J grently for two or more groups if the probability of a correct
te est is associated with group membership for examinees of

€ ablllty" (Camilli, 1993, pp. 397-398).
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. NO g oups are compared:
e -r.---: Cal group (e.g., African-Americans or Females)
?‘F—::_F Ar?eference group (e.g., Anglo-Americans or Males)

= — e
- B

— « |f some members of the focal group have the same ability (as indicated by

- total score or the latent trait) as members of the reference group but have a
difference chance of getting the item right, then the item is known to exhibit
DIF.







= Curves are parallel across the
= latent trait or ability

Shifts item probabilities
Influences mean sub-group scores

Violates assumptions of
local independence

Probability

i

Ability



latent trait or ability

Probability

o Influences test reliability

z - - Group
o  Degrades item information

" Focal

Reference

«  Violates assumptions of S
local independence Ability
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— Marrtef-Haenszel Statistic (Holland & Thayer, 1988)
= Logrstlc Regression (Swaminathan & Rogers, 1990)
SIBTEST (Shelly & Stout, 1996)
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=IIESS N Cognltlve Ablllty Test m‘g
Diffarepiel ki Fm@u%

EVIGERGE:

_.. Ssiol is more effective than the Mantel-Haenszel technique
-unlform DIF (Narayanan & Swaminathan, 1996; Rogers
. ,1993 Swaminathan & Rogers, 1990)

I--_

or :u_E ultidimensional DIF suggests that fewer items are found to
10]] -as compared to unidimensional methods (Clauser et al., 1996;
Mazao -—5‘ ., 1995; Mazor, Hambleton, & Clauser, 1998)
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==="3 orm DIF occurs most often (Holland & Thayer, 1988, Swaminathan
== '&*Eogers 1990)

- Most methods are adequate in detecting uniform DIF
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show DIF because of a relevant between-group difference on
n?)t fully accounted for in the unidimensional composite
out, - 993)

i el
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?‘, mensmnal DIF techniques are used in conjunction with
imel S|onal measurement models, the number of items that show
'duced (Mazor et al., 1995).
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D1Ehas ‘been found to occur at a rate of approximately twenty to thirty
> ~ percent when relevant, secondary abilities are taken into account (Clauser
3 etal., 1996)
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SONCEED Withithe prediction o performance on a
C memon o) m erest for different groups (AERA,APA, &
NGIVE, 1999, SIOP, 2003).
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- 1: Validity
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::;-:;Bqtﬁfbased on differences on correlation coefficients.
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JIESHG the differences in sub-group intercepts and slopes
[SH vi grdvoo:"hﬂ and recognized as predictive bias
sitleligs (F\FF A APA, & NCME, 1985, 1999)

-I-I "'_*__.-

§tent W|th Cleary’s (1968) Model of Fairness



Fa]rr 1253 I Cognltlve Ablllty Testin

Digclic Blas %ﬂn

1Yy (_1968)_—.9’;

S Oeréﬂ fer members of a subgroup of a population Ifi in the
oredictlon oz riterion for which the test was designed, consistent
JOIIEET0) em 51 0f prediction are made for members of the subgroups.
IIROLIIET: féfds the test Is biased If the criterion score predicted from
SHIE Lj_éﬁ on regression line is consistently too high or too low for

= L__,,_Q hers of the subgroup. With this definition of bias, there may be a

%nhotatlon of “unfair,” particularly if the use of a test produces a
predmtlon that Is too low. If the test is used for selection, members of
‘a subgroup may be rejected when they were capable of adequate

-~ performance. (p. 115).
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NIFESSHIN. CO0 gnitive Ablllty Testing:
cl] guv:’": as et

VI WPRIENREGIESSION™

(r\FRr\ ARA, NCI E 1999; APA, 1980; SIOP, 2003; Stone, 1988; Stone
& = OJP(JO:‘L}’, g 9)

Ninear

F\H liele vant variables included

.sr—felated assumption

- (@) the expected value of error is zero,

::: ~ (b) the variance of the error is constant across all
- levels of the predictor, i.e., homoscedasticity,

——— (c) error terms are uncorrelated,
= - (d) the predictors are uncorrelated with the error term

(e) the error term is normally distributed.
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vearel gl 'lrr , cam occur in predicting scores on a
riterion (GlgElgy ‘et al., 1975) :

(z1) 2 JJHJJJst gressmn line for both groups

-

(o) lmrr '-‘b A regression lines due to sub-group intercept

= __.dl fijel fE_
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( ft] neommon regression lines due to a sub-group slope
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=0 dlﬁ'erence
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=ElifESSHL Cognitive Ability Testlng

Praclici/a sl EV'M—

Differaness ik my oup. interceptswith littles evidene of-slope——==
differarices (Ces UJJ HErtivaneigdor 980 Hunterne:
(

Scrict 20__0_ “ 1980; Schmidt & Hunter, 1974)

rlar izl rlnrh Ig‘dor (1989)

Ig] *sTudles that had at least 50 African-American and 50
me ninorities

ke “W@ (2) studies showed evidence of slope differences
e wenty six (26) showed evidence of intercept differences

- — —
T e

e .--—"'

= ,ﬁ_ﬂ_n"ter Schmldt and Raschenberger (1984)

e

T selection, tests are found to be biased

~~_ Predictive bias is interpreted to be against majority group
members (e.g., Anglo-Americans)
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EENMESsNRL Cognitive Ability Testing: J‘

gl
Praclicii/e BEls EVIM
Cogrli Ttive aility tests overpredict: p—-r rMance: eif MINOrIty. group:

ETIISENS (BFIrrJerr 50K, VIOSIER &z Hanman; 1975 Jensen, 1960)

| ftests peing statistically biased, in the predictive
minerities or focal groups

"rhajority of conditions, differential prediction has been
_ :31v 1en there is a difference in sub-group means in favor of the
ﬂ_._:;_; a;orrty group (Schmidt & Hunter, 1974).
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- In contrast to what most researchers imply about predictive bias and
DIE being related and mutually supportive of each other, empirical
evidence suggests otherwise (Bryant, 2004)
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Vestigation of the p potentl

AN the F‘Aq!-

SNiliEevidence exists 1n evaluating FCAT
BNGitem level data for demographic groups
(r 0) @ IF analysis)

== N hexternal criterion (no predictive bias

—* J_._,—-'I- -

= —  analysis)

.‘f_;f__ —No support from the state in obtaining item
" |level data for demographic groups

—
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2 QJE"E online from ECAT site

L __ ._

SSS Standards
::‘ ~ltem level difficulty (aggregated)

- — Subject matter expert’s ratings of content
difficulty
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he FCA‘qu

vn Standards from Fairness in
JF rand Test Use

= 7.7 "‘In testing applications where the level of
| ,j gmstlc or reading ability is not part of the
-3 = construct of interest, the linguistic or reading
;;:: - _demands of the test should be kept to the

~ minimum necessary for the valid assessment

of the Intended construct.”




[aVestigation of the potentl

ojzis 1 he Iﬁﬁ&

. USE TWO . Standards from Fairness n Testlng and
Tasje ,'—,i.;i-_-'

/ _I( When the use of a test results in outcomes

- the Jvaffect the life chances or educational

_;ge ortunltles of examinees, evidence of mean test

score differences between relevant subgroups of

~ examinees should, where feasible, be examined for

- subgroups for which credible research reports mean
differences for similar tests.”
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hias il he FCAqu

S MUSERINO) Standards from Fairness in Testing and
r S)r I‘Jr _;-,'_'

- 7.4 _'c')n’t): “Where mean differences are found, an
Ve STigation should be undertaken to determine that

& such differences are not attributable to a source of
= — fconstruct under-representation or construct irrelevant

‘—~ — variance. While initially the responsibility of the test

- developer, the test user bears the responsibility for
uses with groups other than those specified by the
developer.”
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VO ECAT! ‘Mathematic sections are
\—\\/rll g[é

\grade (2005)
—8¢ ade (2005)

e -l-l-_._ —

"_;___ > .Wo demographic groups are examined

_._’_-

.—-._....—-—

— Whites
— Blacks

-
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[SRHETE 2 difference in the proportlons
ezl ] p g Levell 3 or higher in' Reading?

90eS a Jdverse impact (i.e., pass rate ratio

JJ:QE emographlc groups less than 80%)
— exist on the FCAT Reading section of the
- -:- "FCAT for 4t and 8t graders?
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Vestigation of the p potentl

SiEsHn the F‘Aq!-

» Progyfifogie students at Level 3 or higher
clifier rWhItES and Blacks (p < .01)

= Rear mg 4% \Whites .81
— e‘adlng 4t Blacks .56 (Adverse Impact, )

—

—
= -—-

___.-—l-'

i
___.:-‘___.-

== —Readlng 8th, Whites .56
~ —Reading 8™, Blacks .24 (Adverse Impact, )



e «
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olzs 1n) e F ’75&»

SNENAErE a difference petween Blacks and
\/\/m_r.e n the preportion attaining Level 3
of h],{, ._er Inf Mathematics? (Standard 7.10)

=="Does 55 adverse impact exist on the
—  Mathematics section of the FCAT for 4t

_-—‘

I —

— ﬂnd 8" graders?



IPVEstigation ofi the potentialior
SPENmthe FCATE. ——

—

SRIepoNtion of students at Level 3 or higher
difierstor Whites and Blacks (p < .01)

e
B e

=\ath 4th, Whites .74

-Math 4%, Blacks .44 (Adverse Impact, )

E— —

- Math 8, Whites .71
— Math 8™, Blacks .36 (Adverse Impact, )
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ading level o questlons appropriate fior
matics section of the ECAT?

.-d-‘:_
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NS the r c
e MeE_

ena rds would suggest that reading level
puld e below reading level assessed in the
AT Reading section

th Grade Math
— Questions should be at the 3@ grade level or lower

e 8th Grade Math
— Questions should be at the 7™ grade level or lower
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Vestigation of the p potentl

Olels r e F‘Aﬁ&

ng level e questlons approprlate for
matlcs section of the ECAT?

—

= -_-_*~f Reading Level = 6.5 (Flesch-Kincaid
-Readablllty Test)

~— Number of questions = 40
~ — Reading Level tested against grade level of 3

— Found to be significantly higher than 3 grade
(p<.001)
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_—'_-"—
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Vestigation of the p potentl

Olels r e F‘Aﬁ&

ng level e questlons approprlate for
matlcs section of the ECAT?

= -_-_*~f Reading Level = 7.6 (Flesch-Kincaid
-Readablllty Test)

~— Number of questions = 50
- — Trested against population grade level of 7.

— Found to be significantly higher than 7% grade (p <
.05)
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OIEISHIY he FCfBﬁEﬁ—

e readingllevel or guestions In the Mathematlcs
[ ECCOLNt for systematic differences in question
rm__w- e after accounting for SSS content?

- l.i-
‘I“_ = _._

» DOCS
sacile
':‘H

Al j’é '(multiple regression analysis, N=40)
= 2= -\ ‘Iterlon PrOporthn of correct responses to queStlon (ltem
= I—-l_;_-‘;'-f-r-u fflculty)

=~ Predictors: SSS content rating, Flesch-Kincaid Reading level

_-
_,_:'h
—— e

~ = Model accounts 24% of variance in item difficulty

e —: Content ratings found to be a significant predictor of difficulty
- (p < .05)

— Reading level was not significant but was related to content
ratings (p < .05)
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Ereading Ievell ol questions In the FCAT
' | Csisection account for systematic differences
performance after accounting for content?

I
E

_-

Jie Grade (multiple regression analysis, N=50)
] JterlOn PrOporthn of correct responses to queStlon (Item
2 i—‘l_:;"*‘--—u fflculty)

f_‘:..; — Predictors: SSS content rating, Flesch-Kincaid reading level

_,_-
- =

-~ = — Model accounts 22% of variance in item difficulty

e —: Conte)nt rating found to be a significant predictor of difficulty (p
- < .05

— Re%ding level found to be a significant predictor of difficulty (p<
.05
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IMENECATT Mathematic section may not be
A fair s "ssment tooll of mathematical
lerJJrﬂﬁ’

= uc—e s from the FCAT Mathematics section

— |ﬁ I'ead to biased interpretations and

-j-f‘: ﬂnferences due to the excessive reading
“demands




SURLAALELE

aliplicauons
= ?choob 'fi"-,§=f
SNEoss 01 funding| due to biased interpretation
S8 Stater ek Gver
— T eache;r-;i '-I_r
er mance management in math due to student performance in reading
e Jg ﬂﬁss
e S ;-
Retentlon In grade
'_,_'_ e Psychologlcal consequences (e.g., self-esteem and self-efficacy)
'_:‘ _mernatlves
— Low stakes assessments for development

- _ Portfolio assessments and standardized rating systems

e Future research
— EXxpose issues and propose research agenda to solve fairness concerns
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