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Darrell 1, Sabers Teith Z. Meredith
The recen: HEW Conference in ftlanta on nopdiscriminatory testing and the

still pending court suit in Sem Fraocisco (Larry P. vs Wilson 2iles) regarding

the use of indiwriduzl intellizence tests zre but tww of the many Teceat ex-

-

.

&
pressions of cemcern about the use of standardized tests with minority studemnts.

ED126111

in the Larry P. case the preliminary hearing resulted in az injuaction suspend-

.

ing the use of individual intelligence teets with 3lack stodents in Czlifornia. .
In this court case as well as in other coatexts, decisions about future test’
use were based on the notion of test bias, a concept which is subject o 2

.arie..y of interpretatioms.

The current literature on test bias includes highiy diverse opinio?.s on -

this crucial issuve. Three general conceptualizations of test ’D{as‘ seem espe-

cially promingnt. One‘poin: of view indicts standardizecf tests as biased
whenever mean differences in performance are found among different gropps.

Specifically, tests are defined as biased if different racial and/or ethmic

groups obtain scores which on the average are below population means. Advocates _

of tiis point of view (e.g., Jackson, 1975; Williems, 1974) emphasize a ,
E l'-’aper delivered at the American Educational Research Association Amnual

O’J ‘{eeting, April, 1976, San Francisco. .

Presentation Ti—this—oaper was supported in part by the Sciences and
Bumanities Research Institute of Iowa State University. T
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discrepancy in test content and cnlterzl background 2ndfor the iaflnence of
testing ammosphere (e.g., er.ami.:ez, setting) a2s the major elements of bizs,
2imost all current standaréized tests are characterized as oot only blased,

but walso wnfalr 2od discriminatory. 2evisions of present tests in the direc—

t2on of greater culturzl specificity and/or complete 2bolition of curreat test-

+4y

iag practices are freguently suggested as remedies.

4 second position on the test bies c’c»:u:@t stresses the vse of standard-

ized tests iz predicting academic achievement and/or success in employment

I P Y YL S
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settings. from this point of viev 2 test m37 be defined 38 i:»iase,d'or atiaged < }
S

-
depending upon the effectiveness zné accuracy of predictica for all groups of
cern. Even though wean differences in performance on the test mz2y exist,
i . )
tesr ufe is regarded as unbiased if tRe test can be shown to be zn accurate and

"'air" predic..or ("fair" in this sense means that the same criterion score is

. mpredicged for individeals ottaining identical test scores regardless of group

' - - -

£

me:nbersbi.p). The following definition of test bizs formulated by Cleary has
been frequently cited by investigators pursuing this line of reasoning.
'} : .

" A4 test is biased for members of a subgroup of the population if,
in the prediction.of a criterion for wvhich the test is designed,
consistent nonzero errors of prediction are made for nmenbers of
the subgroup. In other words, the test is biased if the criteriom
score predicted froz the comrzon regression line is consistently -

/ too high or too low for members of the subgroup. With this

definition of bias, there may be a comnotation of 'unfair,' par-
ticularly if the use of the test produces a prediction that is;
too low. (Cleary, 1968, p. 115)

Considerable research on test use was stimmlated and guided by the Cleary
definition (e.g., Boetm, 1972; Cleary, 1968;.Kallingal, 1971; Pfeifer &
Sedlacek, 1971; Schmidt, Bermer, & Hunter, 1973). The findings which emerged
fron these studies indicated that tests were approximately équally wvalid for

Black and Wnite groups at least in the college and empldyment settings studied.
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Moreover, errors cf prediction. tended,to be iz the direction of overprediction
r

»

for 3lacks and underprediction for Wjites vhen the szme regression eguation

- .

was applied to’'both grouwps. ’

4lternarives to the Cleary defimition qf test biss were suggest/ed by '
Thorndike v(1971) and Cole {1973). These definiticns'wntimgd the stress ©n \
srediction accuracy and implied exzmination of regression planes as za impecr-

rant component of attempts to assess degree of bizs in test use.

% third concepriorn of test aias in the literature recognizes the social

pslic, g’ice;icns of test use. The fact that current tests predict accurately
for 4 re'fgroups aoes lirtle or nothing in terms of reducing the his..orical

inequities among the groups. Darlimgrom (1971) suggested recognition of the
social policy 156ues inherent in a2auy discussion of test bias. The cultuzally
sep.sitive posizion advocated by Darli.ngt,gm and recently az:plified and stated’
formaliy by Peterson and Novick (1976) involves adjustment of predictor scores
in tie direction of socially desirable outcomes which may help rectify inequi-
ties among groups. KRovick and Peterson (1976) express reluct.ancé over adv'ocacy
of a policy vwhich is tantamount to reverse disc.rimination, but see the reverse
discrinmination problem as potentially alleviated if de'gl;ee of disadvantage is
.used in adjustidg test scores rather thazm z:écial or ethnic membership.

Ir..is premature to @&&té on which conception of test bias will prevail
anong scholars and practitioners (courts and federal guidelines-?). Because‘ the
second and third conceptions of test bias imply continued use ::f test scores as
part of the decision'meking process, it appears not only appropriate burt neces-
sary to continue_?xaninatians of potential bias in test use. As Ez;zzphrey's'put

it, "moves to abolish tests are zore ostrich-like tﬁan huzan-1ike. The problet

will simply not go away.” (p. 66, 1972)
A
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The present 2nalysis was underteken to exzmine poteatial ciaq in test use
in the context of a widely used ‘individual intelligesce rest and a popular
standerdizec achievement test. Previous data on bizs in test uvse were gemerally
collected on college student sau:;les or im Zdrle Tect..on-a:p.o*’ment sertings.

The present study provides data on scnool age chtf.ren using the Wechsler Io-

teiligence Scale for C‘n.ldrea - R.evz.sd (WISC-R) and che ¥etropolitan ichieve-
-~
meat ?est (¥2T) from four ethnic groups azndilive ;grcde levels. -
|
Fethod :
Sarple and Procedure /

In November, 1973 the Division of Special Education, Arizona State Depart-

ment of Iducaticn funded a comprehensive study of‘ handicappi:tg conditions among
school age, children. The '?'ima County Special Services Coopeéative '-as author-
ized to condu:t a preva lence study within Pima County, 2 portion of which is
report,ed herein. ?ima County is geographically large (9200 square niles),
ethnically divgrse (approxi.mate.ly 68% Anglo, 257 Mexican American, 47 Black,

and 37 Anmerican Indian), and largely urban in population (Tucson).with extensive

- and sparsely populated rural areas. ;

A stratif:.ed nandom "sazple oft’104C ch:.ldren was selected wi M mmbers
‘from four ethmnic-racizl groups (Anglo, Black, ¥exican American, and Papago ‘»
Indian with ¥ = :260 per group), grade level (ist, 3rd, 5th, :ir.h, and 9th), se;c,
and urban-rural residence. The bntire sample of Black children was selected
_from the urban area and the entire sample of Papago Indian children was selected
from the rural area due to r:he very low proportion of urban Indians and rural

Blacks in Pirma County.

ot
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/ The cooperation of Tucson District #1, vhich exrolls ab‘o'.ﬁ: 2/3 of 211 R
. 2 -

school age children in the county, znd all the rural school Wdisgricts in the

comty was obtained through conzaces with district autt;oritf_.es. School district

.
-

I - s
enrollrent rosters were used to randomly select the szmwple. Zthnicity ves

determines by school data, and in some cases, by contacting pareants.. Tucsom

-~

14

District #1 vas regarded as urban. ©Outlying districts, 25 miles or more fron
- e . ’ 4
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Tucson, vere regarded as rural. Parents of children selected in the inigial
- ~- - <

sample were contacted by letter or phone to explainihe néture 5*5 -:'ne study and

to solicit written permission. If pareat permissicn was not obtained d‘ug to
rez’usal,'r':‘o reply, or the child withdrew from school, parents moved, efc.,

another child was selectedgm an alternative sexple constituted by the 2bove

prc;ces_s. In the original szmwple of 1040 children, 67% of the parents granted
sermission, 4% refused permission, 18% did not reply and 11X could fot be con- \

tacted due to absence of address and phone or because the family had moved.
There were no appreciable differences among the groups in percentages of parents

Lgraarting per;ission, refusing pérmission, no reply, or no addr'ess‘- family

moved, etc.

As soon as parent permission was obtained, appointme;:xte were made with

school officials t:: 'admini&te:: the various assessment procedzré‘es. The WISC-R

vas-adn As:ered by appropriately trained examizkiers and 211

-R gno;ocols , :
3

were further checked by the semior author ‘for clerical and scor errors. 1Ihe z ’
- ' '

MAT was usually administered in small’ groups under stauda tions. R I

/// ; \
! - .t . ,; z'
Data Analysis . ‘
Ai\l data were analyzéd by a procedure t uses the rationald presented by,{l ‘

Gullik_sz_u andWilks (1950) and applied by Temp (1971). This proc e tests RN
T o ' of N
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. to havd unequal slopes. The 13 remain

ot

the hypothesis that the regressisn systems for the groups are essentially the
< .
? ) -
sare. The homogeneity of errors of estimate, slopes, and intercepts of the

-

separate regression eguations are ;ested seguenrialls., S:Lgniz’ican; results at

<203 sr,age of the analysis leads to rejection’of the hypotnesis of a common
regression plzne for the groups. In the present study the proc&m’e was used
to exzmine whether the relatiomship Between the WISC-R and MAT was the same for

1

all ngups.

Results
Due to various logistical problems, e.g., Selays in receipt of pareatal
pernissions, s chool scheduling problems, and availabiliry of examiners to’,

travel to remot.e areas, WISC-R scores were obtained for only 950 of :he\or\g_\inal

™~

sanipke of 1040 students. Of the 950 students for vhom WISC-R scores were avail-

able, MAT scores vere obtained for’' 910 studeqts (4nglo N =,250, Black K = 222,

4

R.gxican—é.:nerican'E = 215, and Papago \Indian‘ K = 223). I'ha\re}sults are based on _

the 910 srudents for whom both scores were avaM.

The results of the Gulliksen-Wilks testing procedure to assess vhether the

-~

regression systems are equal within each grade and pair of tests are presented ~

g

1]

in Iable EL The standa¥d errors of'estima are test fifst by this procedge,
and as,indic.ated in ‘I‘ab e 1, 14 of 'the 30 ts resulte;\:l iu:\ rejection of the
hypothesis of equal errors of estimate (p<.0p). The slopes ‘are tbe:‘l examined

L]

in this‘ procedure, and 3 of the remaining sets regression lines vere found

ets of regression equati vere then
h .

examindd for equality of interegpts, and 10 more were rejected. Overail ail, but

al of 30 sets of regregsion equations, the hypothesis of a common re-

LI:
\Kﬂ systen for the four ps was retained in only 3 .cases. “\_\;

. .
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diccion gystems for al1 groups. Contrary to trends in previous studies {see

‘Born, 1 '6; or éxmphreys, 1972 for re:views), our dhta indicate that the rela=-

7
~
- 3 »
In Table 2 fse dzta on standard- estors of estimate, slopes, zaé intercepts
for the four groups and five grade levelis are’ presented. - ——
& 5

Distussion and Stmmary

4 search of the literature revealed three somewhat contradi;:tcry .conc@—-__—
tealizations of test bias. The first definition which reguires equalit;: of
mezns zmong all groups was oot analyzed with t’:;e present data. We are quite
skeptical about the value of this definition in that it seems to imply that \

\

level. Furthermore, the remedies which have sometimes been suggested by pro- \

\

13

/
measures of p\:fomance are acceptable only if everyone performs at the same
) £

ponents of this definitiop, i.e., nonstahdard—admin.srration of tests and/or
~_-"

development of sepa'ate tesrs and/or morms for specific raciel or e c groups,

are geen 2s cmmterprod‘uctive in overcoming the\ persistent problems of\ social

class, ethnic, and rac.Al discri.._ination in soci%ty. \

The second conceptualization of bias in tes use reguires equivalent"pre-

i

d <

1
t\ionship etween two widely used standardized tests differs substantially

5 iA A . :
four g ‘cubs. The differences in the outcome of t study of test bias and

-

£

previgms Iudies may be related to differencks in agp level or ethnid or racial

ied, or differences in method used to _the equality of the

V.
grbup}s st
J
regrgssion y%/l’ggt previous studies hate ed only differences in

4

!

sloye or di !ereaces in slopé and igt'er&epc. i{n the preseat study tests of ; \

|
|
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it is perhaps imporzant to note that our present analysis does not indicate
direction of bias, e.g., whether errdrs of estimate are systematically,. smgller

or larger for specific groups, whether over or underprediction results for

specific groups if a common regression line is used, etc. “'hese data do indi-x

. * cate that :he assm::ptinn of a cozmon regression system for the two tests and

/\

four etnnic groups studied is largely untenable.
Finally, our’ dat’ue\ only partially relevant to the third conceptualiza-

-

tion of test bias. Although we strongly resis/'. the use of tests to determine
L]

social policy, we recognize the very legitimate toncerns about the social con-

sequences of test use. "he social consequences ‘of t:’est use, and attempts to -
< rectifj turrent social inequities ®hrough adj‘ussa(t of test scores, are issues |

\ vhich cannot be resolved within the realnm of strs.ctly empirical appyoaches. ] . ‘

Aleng with Novick jand Peterson '(1976) we have reserva_}:ions about th use of

\ ethnicity or race to mechanically adjust test scores and/or prediction equatioms.,
The recent work of Mercer ‘and Lewis (1976) inldeveloping. the System Multi-

\cultural Pluralistidq Assessment (SOMPA) yrovides one model for imcorp rating

-~
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. Sumfary of Gulliksen-Wilks Tests of Equality of Régr%‘sien Lines™

N

ot

11

Table 1

0y

-

. - 8
, Error Single
g : of . regression
estimate Slope ‘Intercept plane
) MAT Reading on Verbal IQ Yes = - No
MAT Reading on Perf. IQ Yes - - No ;
\ First MAT Reading on Full Scale es - - No s
Grade MAT Math on Verbal IQ /; N:S Yes No -
T . MAT Math on Perf. IQ N:S =~ N:S Yes No
T - s MAT Math on Fyll Scale, N:S N:S Yes No
> ‘. .. ’ R » .
MAT Reading on Verbal IQ Yes . - - No
“ y. MAT Reading on Perf. IQ .  Yes .- - No
" - MAT Reading on Full Scale . Yegs - - No-
' MAT Math — on Verbal IQ " N:S N:S Yes No
MAT Math  on Perf. IQ N:S :S Yes No
MAT Math ‘ on Full Scale N:S :8 Yes No )
MAT Reading on Verbal IQ 4 N:S fes - No
» Reading on Perf. IQ Ye - Ve No
Reading) on Full Scale Yes * \1 - No
% Math \onl-VerBal IQ _ N: TS T Ye
Mat:h ‘ontPerf. IQ - LA No | ~ .
) MAT Msat:h on|Full’Scale N:S Yes " No &
. ; ) MAT Lading po erbal IQ N: / *! N:S N:is Yes
‘ . ) MAT Readix;g n Perf. 1IQ * N:§ * Yes - No
y \ Seventh MAT Reading Sn Eull Scale N:é\/. \l N:S N:? -st
\ Grade MAT Math on’ ger al 1Q ‘Yedy, | = -\ N
\ A MAT Math on * Perfl, IQ —¥eés! | .-’ - No ’
‘,‘ S MAT Math on Full} Scale ~ _Yes|{. % -} ‘,\ - No b
) . L . v i ’ o -
\ [—“ Reading én'V rbgl IQ + L N:S' N:S// Yes No
t, S\ . z Reading on Perfd IQ . .N:S N:s Yes .No-,
L1 Ninth MAT Reading on Full §cale \N:S N: “Yes No
/i ! Grade MAT Math on Verbal\ IQ Yes - - No .,
. / . j  MAT Math  on Perf. \IQ Yes - - " No
//’/ . MAT Math .. on Full Scale Yes /- = No
2 . . : \ ’
. { — N
) ’ - TAL1 t:est:s were conducted at the .05 level.

N: s indicates no’nsignificant: -d1! ferences. .

e

*
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" L. Teble 2

Standard errors of Estimate, Slope, Intercept and Correlations
for MAT a2nd WISC-R by Group 2nd Grade

-

LI T
L IR I |

ERES

" SEest
2eadinz by ¥Yerbal IgQ
anglo ) 9.32
3iack 6.52 -_
¥exican~-Lmerican .. 9.08
Papago Indien 7.06
~ >
Reading by Performance IQ
Anglo 9.34 -
Black T6.70
Yeyican-Amerifan 9.13
Papago Indian - 6,74
" Reading b Full Scale IQ
Angio 9.28
Black 6.09
¥exican-American 8.80
Papago Indian 6.63
by Verbal IQ
Anglo ' , _8.32
Rlack *7.40
. . Mexican-American T .7.88
Papago Indian , 7.30
¥ath by Performance IQ
‘ %fo Dol 8.80
" B Ck 7. 71
¥exican~-American 9.35
Papago Indizm 7.06
" Math by Full Scele IQ
" Anglo . _ 8.39
Black 7.25
Mexdican-Anerican 8.35
Papago Indian . 6.73

13

Slope  Intercept

r

.13
.65
J44
.36

.11
.63
<43
<46

.16

.70
.49

.37
- 059

.60
o45

<]
.53
J31
<50

36
.61

¢33

57

)
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] GRADE 3 ‘ ¢ SZest Si6pe Intercept T
R ' Reading by Verbal IQ
.E= 51 Anglo 8.74 457 13,0 .55
K= 40 3lack 6.15 = .39% 17.7 .59
K = 45 ¥exicen—-smerican 7.73 .298. 24.4 T &2
=51 Papago Indian 5.88 225 26.7 .48
Readinz by Performence IQ
... abglo 8.68 405 15.6 .56
Black - 8,09 .285 27.1 .31
¥exican-Americen 7.39 .362 17.3 .50
e Papago Indian . 4.87 <248 20.1 .48
- . Readinz by Full Scale I0 ,
A Anglo 8.22 .492 7.4 .62
Black 6.53 __A84 10.2 .66
, ¥exican~imerican o 952 415 14.0 .54
Papago Indian . T 4.68 . 290 18.5 .54
. &2 . .
Math by Verbal 10 '
Angio - ’ ! 8.34 a .357 i 20.6 W47
Py BI.aCk “ ‘ N 7064 .1-86 33.I .3&
3 Mexicen-tmerican = |  9.72 177 - 36.1 21
- Papago Indian 7.03 .147 31.8 .24
Math by Performance IQ -
4nglo 8.31 . .315 27.3 .43
BIaCk -~ 7.70 -0283 B 240& 02
. ¥exican-Anerican 9.09 .344 . 20.1 .41
' ,Papago Indian 5.81 2227 23.1 .34
| Math by Full Scale T0 , - :
. Anglo’ ' 8.00  .384 17,8 .53
4 Black ' 2.52°  .274 25.7 .38
' . Hexican-American .35 .31 25.1 .34
6.87 0221 -. 2503 . 032

Papago Indizan

- o . - ’,
. R
- -
- - .
.
. .

i
1]
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Tzble 2 - Coztigued
‘@z 5 - SZest  Slope  Intercept r
Rezding by Verbal IQ '
- 4 )
X = 52 - 2nglo 6.36 .514 5.0 .80 .
X =45 Black 5.88 A48 131.0 W72
K = 48 ¥exican-tmerics 5.96 -430 12.8 .70
5 o= 44 Papagd 6,31  -\123 36.3 .20
\\ : . 2e2ding by Perfo )10 7
"\ \ ) 11
. tnglo . 9.74 .330 20.0 .38
. 3lack 8.04 .180 31.8 .30
Mexiczo-imerican 7.68 +256 25.2 .40
N Papago Indian 6.31 JA10 35.5 .19
\\ ’ ‘
Reading By Full Scale IO
Anglo 6;79 0628 -Sug. 577
¥exican~-tmerican 6.44 424 12,2 .54
?apa\g/o/ indian - 6.29 <137 34,5 .21
. Xath by Verbal IQ
_ N anglo 7.53 426 14.0 .68
: N Black 6.98 452 11,7 .66
Mexican-smerfcan { 6.82 .302 25.8 .52
Papago Indian 5.(}? . 347 18,2 .58
¥ath by Péiomance 19
— . Anglo’ . 9.57 361 22.7 .36
‘e * Black 801&\. '31.5 21;0 047
- Mexican-American . 7.50 .207 32.0 .34
’ Papago Indian 6.10 - .106 33.6 .19
Math by Full Scale IQ o R .
Anglo ¥ » : b 7.75 521 - " 4.3 .65
Black ¥ .. N 7.09 460 10.4 .64
- ¥exican-American - 6.97 307 24.6 .49
, ] ) Papago Indian .. 5.59 274 21.9 44
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Tztie 2 - Continued
GRLIE 7 SEZest Siope intercept T4
Rezdine by Verbal i0 - .
R = 54 4nglo 7.09. &72 9.9 .63
‘X = 31, Black 6.69 315 3.4 .75
=& ¥exdicen—imericen ’ 7.30 .388 15.6 .52
E = 43 Papago indian - 6.16 . 347 18.7 . $3
Rezding by Performence 10
4zglo 8.43 .227 34.0 .38
Black . 7.62 .532 1.3 .65
¥exican-American 3.13 c2e4 35.4 ,+20
Papago Indian 6.84 * ,180 27.5 34
2eading by Full Scale IQ . )
anglo 7.55 776 19.3 $56 -
) Black . 6.47 .582 2.4 .77
¥exican-2merican 7.38 .338 . 14.5 T .46
Papago indian ) 6.43 .289 20.9 - J&7
. - .
: ¥ath by Verbal IC . .
. . Anglo 8.67 461 | 9.4 +54
Black . ©7.72 .391 i5.8 .59
¥exicap-American . 7.09 491 . 7.9 .61 -
Papago Indian ) 5.07 - .161 30.8 4. .33
Math by Performance iQ
7 Aanglo - 9.39 .281 g 26.9 W41
Black . 8.46 .366 17.5 47
, ¥exican-smerican ’ - 8,65 .194 . 31.9 .25
) Papago Indien 5.02 141 29.8 - .36
"Math by Full Scale IQ R AL
" Aanglo - 8.77 401 © 15.0 .53
) Black - 7.72 427 - 12.8 .59
v . Mexican-American 7.50 - .496 6.1 55
Papago Indian 4,95 .179 .28.3 139
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, GRaoE 9 \ Intercept T
 Zesding by Verbal 1Q° )
- Kedt £aglo 6.12  .470 9.8 .72
; E“é Bla—ck h 7-30 0353 16.7 055
R=32 Mexican-tmericen 6.80 432 12.7 .62
. N=37 Pzpzgo Indizn 5.99 T 321 19,6 .49
. . . .
2ezdios by Performence I0 r
£ozlo - '7.80 © .365 -7 20.8 .46 .
Zlack . 8.40 .166 32.8 .28
¥exdcan-Americen 7.53 .327 19,2 .50
Papago Indian 6.32 167 28.1 .31
Rézding by Full Scalé IQ e T
4nglo | 6.25 .519 = 4.4 .70 -
. . Black T . e 7.76  .294 o223 W46
- ¥exican-imericzn 6.77 543 i0.0 n63
Papago Indien = °* 6.04 .327 6.8 AT
. ¥ath by Verbal 19  _ .- .
tnglo 8.65 .512 . 5.6 .62
Black 6.00 .182 30.9 . 38
Vexican-smerican 7.05 &77 8.7 .65
Papago Indian .79 .220 Y R-o .43
. Math by Performence IQ - ) :
- . Anglo . 9.55 .503 . 6.6 .50 T s
' . Black - . 6.34 .095 38.5 .21 - ¥
Mexican-smericeh 7.80 .373 14,7 .54 o
, . Papago Indtan 5.26 .054 39.3 .7 ".a3. -
S ¥ath by Fnil Scale IQ { sy
= 4anglo . . B.32. .612 ' -5.2 , +66 AR
. Black . . -~ L 6.14 2155 . 3%4. .33 A
e = . Mexican~imerican 6.88 509 - 4.5 .67 Y
- - ’ Papago Indian 5.02 A7 - , 30.1 .32 .
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