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IN STANDARDIZED ACHIEVEMENT TESTS:
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INTRODUCTION
Standardized achievement tests (SAT's) for use in elementary and, to

a perhaps lesser extent, secondary school grades, must perforce be designed
to accommedate a very large degree of hetersgenelty of actual performance

The classieal solution to this problem is twofold: within a given
domain of knowledge, e.g., vocabulary, a series of tests is comnstructed,
the sensea that the 'average' student in a given range should score some-
where near the middle of the raw score distribution, This step is thought
to be clearly necessary 1f the problem of excessive numbers of uninter-
pretably low and high scores is to be avolded, while keeping the test
length within yeasonable bounds.

Hovever, for reasons explored in detail elsewhere (Barker and Pelavin,
1975, e.g.), simple aggregations or measures of central tendency computed
on raw scores obtained from different test levels within a series are
clearly inappropriate. Given the necessity to compute these measures,
whether because a given nominal grade or classroom contains students
achieving -at widely different levels, or because one wishes to féllow
student cohorts through time, some form of transformation of the raw
scores in the serles is clearly required. This generally takes the form
of what we will here call a mapping function, such that raw scores
throughout the range on each of the successive levels are mapped upon a
common baseline, which is taken to be a linear continuum of equal interval
units., The assumptions and details of the most widely used technigue are
discussed in a number of standard sources, (Thurstone, 1925; Angoff, 1971;
Guilford, 1954; Gulliksen, 1950, e.g.), and need not be réhearéed here.
__(For a fuller discussion in the present context, see Barker and Pelavin,
1975; a mcre'généralized discussion of the problem appears in Porter and
Chibucos, 1975.) ‘

In general, then, the scores derived from the mapping function may

be considered the basic metric of the system of measurement comprised by
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the various SAT's. For the particular SAT system upon which this research
is based, the Metropolitan Achievement Test battery, 1970 edition (Harcourt
Brace Jovanovich, Inc., 1972, 1973), this metric is called the scale of
Standard Scores (SS).Z Now, it should be clear that, if this metric
performs as intended, aggregation of scores derived from raw scores by
the mapping function 78 appropriate; in fact, it may not be too much to
argue that the intent of the mapping function is to transform the several
levels of the various demain tests into parallel tests in the S8 metric.
(Gulliksen, 1950,) v

That is, if one administers, say, two adjacént test levels within
a single domain to a sample of students under suitable conditions, it
is arguable that the correlation between transformed scores (in this
case, SS) may be interpreted as a measure of the reliability of the
tests under the assumptions underlying the theory of parallel tests.
However, it seems more appropriate (as we argue at some length in Barker
and Pelayin, 1975) to interpret such a correlation as a measure of the
goodness of fit of the obtained tramsformed data to the hypothesis that
they are parallel, i.e., as an investigation of the validity of that
transformation. This is the approach adopted in the present research

(see alsc Pelavin and Barker, ferzhzamiug;'1§76}i

THE RESEARCH SETTING \

Although an investigation of this sort would seem to have a certain

amount of theoretical interest, the present research was in fact motivated
by a keen concern about the validity of the transformations in the specific
context of a federally funded and controversial educational intexvention
program for what we may, in admittedly crude sh@rﬁhandg call educationally
disadvantaged students in San Jose, California, This program, eriginally
officially (and still most widely) known as the Educational Voucher Demon-

_stration. (EVD), is _exhaustively described in various sources (e.g., Weiler

et al., 1974; Weiner and Kellen, 1974), and the ethnic campasitién and SES

'indicators of the degree of "educational disadvantage"--is described in,

among other sources, Barker (1974).



Suffice here then to say that, while accelerated gains in
measured cognitive achievement are neitherx direct nor immediate theore-
tical goals of the system of education vouchers as originally cancéived
(Jencks, et al., 1970; Barker, 1975(a)), the mandate to measure cognitive
achievement delivered to the external evaluation staff suggested strongly
that cognitive outcomes so measured might well have important policy
implications; whereupon the dependability of conclusions drawn from
these measures became an immediate and pressing issua.g

Moreover, this issue was not restricted to the problem of longitu-
dinal analysis. Without question, in part as a result of the educational
reorganization of schools in the EVD, such that the intended primary educa-
tional delivery units became relatively small, teacher-originated and
teacher~directed programs (called, in the EVD, minischoels), which also
usually involved a high incidence of multigraded classrooms, nominal
grades, minischools and classrooms did indeed contain students whose
actual performance levels covered a wide range of test levels within
a given domain. Consequently, the propriety of aggregation and com-
putation of the maﬁentsaéf the distributions of test scores was a saiienﬁ _
issue even for a single testing period, e.g., for the Fall of a given year.
(A detailed report of the magnitude of what we may call the out-of-level
testing problem appears in Barker and Pelavin, 1975.)

DESCRIPTION OF THE STUDY

Initially, we intended to mount a validation study which included
a8 wide range of test levels and nominal grades; hovwever, administrative
strictures laid down by the loecal school district served to reduce the
scope of the present study to on= nominal grade and two adjacent test
levals.A

During the regular Fall achievement testing period in 1973, all
third grade students in EVD schools were given all of the subtests of
well as all of the corresponding subtests for MAT Primary II, the ''proper"
level for third grade (3.0) students at this point. In this analysis, the

Mathematics subtest is excluded, since, asz a result of misunderstanding
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on the part of the teachers, this subtest was omitted for a large number
of students in the sample. These subtests were administered sequentially
within subject area, with corresponding subtests from the two levels given
4-6 days apart, with the order of administration of levels within subtests
randomly counterbalanced cver students in the sample. i,. W

"It is clearly important that the sample size be maximized; hence, we
included the maximum number of students available within tge restrictions
imposed by the District. Of the total of 801 students eligible for testing,
a proportion of valid scores from both levels of corresponding gubﬁésts
was obtained for 93% or more of the sample. The details of coverage appear

in Table (1). o T

COMPARTSON OF CHARACTERISTICS OF SAMPLE AND STANDARDIZATION DATA

Assessments of the "relisbility" or, perhaps more properly, gen-
eralizability of scores cbtained on MAT subteats are provided by the MAT
publishers in the form of estimates of coefficients of internal consistency
(usually called coefficient alpha or generalized KR20) based upon the data
gathered from the 1970 edition's standardization sample; and estimates of
the standard error of measurement (SEM) reported are based upon these
reliability astimatas.S In order to assese the degree of gampafabiliiy 7
of our data with the publisher's data, we estimated these coefficients
and SiM's from our own data. The results appear in Tables (2-5).

To summarize these results, we aimplf ghaerve thét in all cases,
local consistency ccefficient estimates wereigfeatgr‘than 0,90; and that,
while local estimates were in all cases 1awervﬁhan ﬁhasé’reparted by the
publisher, the modal difference is 0.01, znd thé greatest difﬁeteﬁge is
0.02. Estimates of the SEM are equally comparable. Given the comparative
homogenieity Qf.the sample, differences of this ardér of magnituﬂé are
surely negligible. On these bases, then, the data from our Eampié‘EEEE

_wholly comparable to those from the publisher's standardization sample.

In addition, while published reports do not show the first two
m@menté of the distributions of staﬁéaféisgtién data, the éamparaﬁilify
of SEM estimates from our data to those préfided by the MAT publishér
strongly suggests that the variances from the two sampléé are reasonably

comparable.



Table 1 _

NUMBER OF STUDENTS WITH SCORES
ON PRIMARY I AND PRIMARY II, BY SUBTEST

“Scale

_Word Knowledge 780 2.62
o  Word Analysis 776 3,12

Reading T4t 7.11
Total - 801

a) For each subtest, the percentage of the
- total number of sﬁgdents‘testedffbr@ﬁhambUthV“;:‘7 R
at least one subtest score was missing. T e




Table 2

RELIABILITY CGEFFIEIENTSb

SUBTEST . PRIMARY I

PRIMARY 11

National® Local Ea;;pnala

Word Knowledge .94 .932

Word An.lysis .94 .916

' Reading .96 948

a) Source: MAT Teacher's Handbook.

b) Computed as KR20's: See footnote (5).

10
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Table

STANDARD ERRORS OF I-EASUEEENT
2

FOR THREE SUBTESTS GRADE EQUIVALENTS

SUBTEST PRIMARY I PRIMARY II

liaﬁi@nall Local Natignalz Local

Word Knowledge .2 24 .3 .20
‘Word Analysis .2 .26 ' .3 .30

Reading 2 .22 .3 .23

1) Fall standardization: grade = 2.1.

2) Spring standardization: grade = 2.7.

11




Table 4

STANDARD ERRORS OF MEASUREMENT
TOR THREE SUBTESTS: STANDARD SCORES

SUBTEST PRIMARY I .- PRIMARY II

Eatigf;al; Local Nﬁaﬁt}@gﬁlg Local

Word Knowledge 2.7 3.2 2.5 . 2.5
Word Analysis 2.3 2.8 2.8 3.2

Reading , 2.5 2.8 - 2.7 3.2

1) Fall standardization: gradé = 2.1.

[}
Ik
.
“~d
L]

2) Spring standardization: grade -

e
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Table 5

STANDARD ERRORS OF MEASUREMENT -
FOR THREE SUBTESTS: RAW SCORES .- .

 SUBTEST CPRIMARY I - PRIMARY IT

" Word Knowledge 1.7 - 1.8 "i"g;g;A'r S o5

Estigpall -,‘1§Cél;‘b Hatiqpalzﬁ=rliég§l “Q:f

Word Analysis - 2.0 2.1 2.0 2.4

“Reading = 2.2 - 2.4 C2.3 2.8

L]

1) Fall standardization: grade = 2.1. t

' 2)  Spring standardization: gfa&e-=72i7a
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éjggf:Eron OF ANALYTIC FRAMEWORK ;7
3 At various points heretofore, we have indicated a concern with the
% 1idity or usefulness of the $S scale on both the individual and aggregate
i:vgls:} Dur analytic framework, then, is designed to take acﬁount of both
of these areas for convenience, we discuss them seriatim. At this point
we should mention that, while much of the nriginal analysis was téportéd
in a context of comparisors of various. linear models; our present dis—
iun because of time and space 1imitatiang, will be restricted on
e individual level, to an assessment of the goadnesa of fit nf car=
relations obtained frum the data, both @bservedfand_car:eeted for
putative error of measurement, to the Publishét‘% im§1i¢it'ﬁy§6thggis
that, in terms of transformed scores (SS), it doesn't ﬁat;ér,whiﬂhftést,ﬂ
level we use. Note that this paraphrase of Gulliksen's (1950) vernacular
definition of parallelism is iatentional: if thig:implicit hypothesis -
is to receive support, it should be the case that correlations Eétﬁéén~
>7 subtests within domains, when based upon transformed scale scores (ss), .. =
should apprgximate the reported reliabilities af Eitth 1evel- and '
this, of course implias that disattenuated currelatians Ehnuld appfgach
1.00.° | - | o
0f course, one does not expect cdmplete substitutability acféss_all
test levels. For example, a sample of eighth grade students ﬁouid'all
" be expegted to get an essentially perfect score on a test intended far
second graderg, almost without regard to their scores on.a tést for
deighth graders. For adjacgnt tests, however, or for tests twa steps-
- apart, the tests are designed to permit substitutability, as the pub-

.- . lishers themselves have said.

. INDIVIDUAL LEVEL ANALYSIS
Although our primary interest is in the performance of- -the SS we

also inecluded in our analyses parallel aagessments of both the - Grade
Equivalent (GE) scale, since it is, whéther$m§gitéd or not, widely used;
~and the raw scores, primarily as a baseline. Ciﬁasmuch as the trans-
formation procedure used to relate rav. scores to SS assumes that the
variaus raw ‘scores are related by a lineaf transformation, it may appear

that the use of ‘raw scores does not praviﬂe a true data baseline, as
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" -against the theoretical baseline discussed above. In the event, however,

‘ nothing marédsuitablé is availsble, we include it here as a mattet-r
of interest,) ’ - ' e
: For each of the subtests included iﬁ our Etudy, we repatt in the "

. following tables, for GE, SS and raw scores, estimates of the observed
'carréiatinns and carrelations carrected for hypathégized Errof af '
measurement. ' , _

Naw, since we discuss in canside:ablé dataii ElEEWhEIE (Barkef anﬂ.'
’Eelavin 1975) the propriety of using gansistency cuef;icients as éstﬂmates
_cf reliability, we aimply hriefly outline the grgumgnt here. The Eimplést

and perhaps most defensgible interpréLatign of caefficient aléha in the
context 6f test theory 1is. as an indax of - "behaviar damain validity" »
(Tryon, 1957), i.e., the cprrelazian between scareg_an a ssmple i:um_f""
a domain and scores on the tét§ltdamaiﬁ;¥‘0ﬁ éhiériﬁiérﬁrétatiﬂﬁ (éﬂ&'
derivation: cf, e.g., Kaiser and'Hi;hael, 1975), scores in' the dgﬁéin'
are taken to be "true scores,' and, perhaps more-to the“immediétg péint,‘
the only source of error of measurement thegfe;igally élléwe& is errsf
arising from the fact that a domain is sampled instead of exhaustively
"surveyed in any particular test. | : ‘

Hence, if estimates of the SEM of a test are.to be based (as those

of MAT 70 are) on estimates of alpha, the implicit claim is that sampling
error alone cnntributeg to error of measurement; and it follows. that ‘if
the validity of this glaim is to be tested, as he:e, then Estimatés of
alpha are the correct disattenuation coefficients, (Barker and Eglavin,
1975; Barker, 1975(b)). ’ . ' ‘

Moreover, as should be clear from the description of the design of
this study, the interval of time betﬁeen administration of. alternate
levels of any subtest is clearly too 'small for any measurahie ezpéétéd’
change in actual knowledge to occur. (That is, changes‘iﬁ the relative
rank order of the students between test points Ean hardly be attributed
to differential rates of change of 1earning, since, on the whole, only
negligible amounts of learning can be expected to occur.)

Finally, a check of the data far order Efféﬂﬁé disclosed that no
significant effects were present; this finding was ennfifméd in Pelavin

and Barker, (fcrtbcuming, 19753 A
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A cursory Examinatian of the fEEultE presented in Tables. (6-8) is

ffi ient to show that between-level correlations within subtast areas,

\m‘

(domains) do not apprgazh at all closely the putative reliability of
either level, nor do the disattenuated correlations approach 1.00. Neither
do we Bbserée any significant differences in the values of these estimates
dependent upon the scale used; in fact, the est;mates based uﬁan'faw scores
and SS are literally indistinguishable. We may summarize these findings
by quoting the means over all scales and subtests: RBAR for observed
scores g_.739;Ifor disattenuated estimates, RBA_R-g . 798,

It is also clear, then that if these estimatesbfrnm oEserved data
are to be taken as parallel form estimates of réliabilities the resultaﬂt‘"
_estimates of the SEM must be far higher than those repnrtad by the publisher,m_‘
_than those computed on the.basis of estimates.of alpha-fram:aur own. ..
data. Furthermore, given that within-class varianges‘aré ﬁcmogeﬁeans,‘é
hypothesis that cannot be rejected on the basis of our data, the errors . -
of estimate based upon these data (i1.e., the pooled stsndarﬁ deviation of
residuals about the regression line predicting subtest scores on. one
level from those rm another) must be quite large; in faét, §n_tha'wha1e,
they will approximate 2/3 of the standard déviétiénlaf;obtaigéaiszéreg??

On the whole, then, we must conclude from these data that the validity
oi the SS scale on the individual level has not beén demonstrated. - We
will return to a discussion of this finding in the penultimate section
of this paper; following the presentation of results of the aggfégate

level analysis.

AGGREGATE _LEVEL ANALYSIS _ )
In educational evaluation, the follawiﬂg situatian is not at all

uncommon: one wishes to assess the amount of cognitive gain of sﬁma
group of students over, say, a period of one year. Now, as we have
pointed out above, it often happens that testing students at both points
in time with the same test is inappropriate; this is just the situation
of longitudinal comparisons for which, as we have sald, score trans-
formations (in this case, the S8 transformation) are in part desigﬂéd,"

If we asswme that the SS on two adjacent levels of some domain (subtest)

16



13

: Tahla 6

: CDBRELAI‘IDNS BETWEEN CGRBﬁSPDNDING SHBTESIS .
GRADE -EQUIVALENT UNITS, CORRECTED FCR ATIEHUATION

W @ G ® D@
o Bt ”Rggé;;;f Rep R jff?,

436 - .932 940 ¢ 705

JUBTEST . N

itKﬁawledga - 7780 °

tnalysts 776 ..795 632 916 . .907 - -.872° 761  .129

ling T 744 694 482 .948 - ,935 757 543 -.9155}=3f

= raw score correlation

= raw score common variance -

(6) KER—EG ‘estimated from Preﬂent data

[}

raw score cgrrelaticm with ‘attenuation ca;reetian' estimated “true sgcre" ‘
correlation : . : : R

estimated "true score" *aman varianze B

estimated common variance increase [ (8) - (4) 1
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L Eges T TablE 7

CDRREIATIDHS BE’IWEEH CDRRESPQNDING SLTBTES‘I“S, :
STANDARD SCORES, CQRI\‘ECTED FQR ATTENUATION -~

@ @ @ W ,653:‘ ® o @ RN

Shiionts N P Frar Beer Peerr fee R

Word Knowledge 780 ©  .718 516 932 N ;940 767 . i588
. Word Analysis 776  .825 . -.681  .916 907" .905 . 819

" Reading - 744 .708° (501 (948 .935 - .752  .566 .

(3) = raw score correlation

:!)EHWEﬁEmmmVQEMEMWK .
(5), (6) = K?R—ZG Estimated from present data :

(7) TAW 8coTre gorrelaticn with attenuation :ﬂrreetiaa, estimated “true sanre
EDI‘I‘ElEtiQﬂ ‘ ) . e :

CB) = estimated "rrue score" cammnﬂ variance

CQ) = Estimated common varlance inﬂraase [ (8) = (4) ]

18"
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Table 8 S S

‘CDRRELATTONS,BETWEEﬁ;CDRRESPGHDING‘SUBTESIS,f
RAW SCORES, CORRECTED FOR ATTENUATION

,SUBTEST . .. N R 1: | I,II Rkk I Rkk I g‘Rtt(f  R

780 '.537 - ,472 ' ,9323’ ,‘;940» .734 *\f'_sagf .957

776 .186 . .618  .916  .907  .862 744 ;izsgtf_f'
746 778 .605  .948 . 935  .826 ~ .683 - .078.

ean . .750 . S L807 -

3) raw score correlation
&)'S raw sScore common varlance _ .
5), (6) = Kgg?zo estimated from present data o o no

?) = raw score cnrre;atian with attenuation zarrectinn, estimated "true scare
i ' correlation’

estimated "true score™ aommnn vafianee

)
)

estimated common varlance increase [ (8) = (ﬁ) J

v -




o lﬁff ;:

are not diréetiéndZZy biased, then it'waﬁlﬂ'éeeﬁ reasonable ta'édmpare;

"~say, Spring with Fall scores in transfarmed ggare units, and take ‘8aY,

the mean difference over the group Gf interest .as-an unb asad egtimate

of cagﬂitiva gain in tha dgmaini R o o

Now note that, in subst*tuting, as.it were,mané test 1Evel f@r S
-[aﬂatth, we, Eubject our scores ta'whgt Gulljkgen (195ﬂ) :alls errar of
jsubstituticn* hawever, this gimply means tha: in additicu tg the usual
error of measurement we . ingur some error 1nc:em2ﬂt hy ccmparing twavl
presumably in&apendent gsamples of a ‘domain with aach Dthéf; it dces )
'nat, hﬁéever, entall what we are here calling dzrsgtzanai bzas. The
natuté af ‘this bias is explirated in’ detail in- Barkar and Peiavin (1975)
here we simply provide a bfiEf illustratign,' o

Lettiug I, II index different test levels: there, in the presemt ;

' case, IL = L + 1), and 1, 2 index different times uf administratian (Fall o

and Spring, say), we wish to assume that

E(II2 - I1) = g, say, . IRECEE R ¢ ) B

where E is the expected value operator,
and g denotes “true growth."

Now, we would assume that, in any units,.

gy "

i g.;f(Z) differs from (i) only in that we have substitutéd I fn: ilrat _

time (1), a praceﬂute which the 55 (ar équivalent transfnfmatian) ig .

designed to. parmit.  S S 'f" R yk%*>ff_;:}

Therefure writiﬂg the identity

(112 é’ilj (IIE 11;) + (111 - 11), I O
E(1I2 - I1) = E(IIZ - 111) + E(II1 - ) =g
E(II1 ~ 11) '




That is, if Cé) dnes nnt hald théﬂ thé :nmpariaan (l) ia dzrég, éﬁﬂZZy,
»szased in this case, the validity af (4) is testable frﬂm the data at -

appéars Cfnr thése fiva maximum p = DDZ)

':favar of thé SS scalé as against the GE hawaver the DEhEr,“EViﬂEﬂtly;: i;?J?"

fstitute means over a minimgm of 744 students.ij'

Nﬁw, theumgﬁitudesnf these differences in. SS have no prima faciel_;,

£ intefpretatian althaugh thay may be giVEﬂ a rnugh interpretatinn in f5i»

: the fnllnwing way. If we assume that l GE is the equivaLent Ef abnuti]}’

‘one maﬂth‘s gaiﬂ far the avezage stu&eut the diffErEﬁEEE we find are  {1‘

"  the aquivalent of 102 2@2 af an Expected yeaf's grawth althnugh

these diffarénces appear fram tests admiﬁistereﬂ nver a. pe:iad qf laaaiki

t“thaﬂ cue week.

' Onthe Dthéf hand, hhese are mnot, in: the uaual parlange, av&rage e

‘“*?istudénts- for Etudents af ‘the - sa;t at haﬂd the usual estimate af

2; ‘123PEEtEﬂ gfnwth Dver a schnal year is abﬁut 0.6 GE (EE e.g', Fénnei;'r ; :
N 1973) If we ada?t this faugh éﬁpéctatiﬂﬂs the size ‘jf the dim‘:timal -
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_Table 9

TEST OF MEAN DIFFERENCES PRIMARY I AND PRIMARY II
'GRADE EQUIVALENTS, WITHIN CORRESPONDING®SUBTESTS

Tergy,

MEAN : T ' 95% CONFIDENCE

=]
o]
]

. LIMITS . -
.- .UPPER  ~ LOWER

SUBTEST  DIFFERENCE SD SE t

;*f;&; | _(@-ID)

. Word Knowledge .082 721 .026 . 779  3.155  .002  .133° .031
Word Analysis  --.183  ,602  .022 775  8.442 <.001  -.140  -.226

Reading 084~ ;721 - 026~ - 743--- 3,188.__..002  .135  -033

22




,t¢ 1§j7_%

 Table'10 .

" TEST OF MEAN DIFFERENCES PRIMARY T AND PRIMARY II - -
_ STANDARD SCORES, WITHIN CORRESPONDING SUBTESTS .- '~ « ..

. MEAN - N SR
' DIFFERENCE, SD  SE . DF . -t .

-] : Kci

dge  0.364 8,564 0.307 779 1187 .23 0.96

"42;115t:;i“5.195 _ 10;219: "‘%75, ;é}éégt :Fgﬁéi::iﬁ%w,;

1,497 9,307 0.341 743 4,385,001 ' 2.1




bias here is in the feeée:152 - 332 of a year's grewfh; " very lefge pre;
portions indeed, ii we consider that they eppeef to Le. funrtiaee ef the
-eyetem of measurement itself not- ef real geiﬂe‘ and thet eEieete ef _
edueetienel treetmente“ ere not ueuelly 8o large (Aveeeh ef ee., 1970
 Levin, 1970; Crain, 1973; Acland, et al., 1975; e.g.}. . . .
Ihet‘ie if prepertienel geine of thie efdef of megnituée reletive .
te’expeetetiee were found over thereeu:ee of a year fetgedueetiene1~inte:-"'7
. ventions, enﬁ'theykwere assumed to be unbiased (an ueteetebleieeeﬁmptiee;’;fay
ueder most eircumeteneeeeewhieh is, of ceuree, why we are- teeting it
here? depending upon the direetinn ef the bias,. the interv‘entinne in S
question might be judged elther rether sensational - eueeeeeee or feirlyv ‘fér>:
dieeppninting ) - f,‘; Y DR |
And this, ‘of course, is preeieely hew eegﬂitive eeeree are 1ike1y lf‘:
to be used by eveluetere endfer pulieymekere henee the fieding ef |

bias of this sort wuuld not biee eetimetee ef treetment effeete, eeterie

peribue uefertunetely, meet edueetienal eveluetiee eeneet eleim even
”incumpefeble cemparieun greupe (Eer WhiEh biee of thie ee:t eeuld meke
a differenee)* the peredigm of eempe:ing ebeeIVed with exgeeted dif— L
fereneee is fer mure eem;men, eﬂd i.!; ie fer just euch eempefieune thet ‘, o

Eiee of the kind here dieeueeed eed illuetfeted ie cunfuueded“with J

V ,grewth.

feeeee to eteribute theee bieeee to: fleer end/er eeiling effeete,'en&

Vin any case, if we were to meke eueh an ettributiu-, the findieg thet

" the’ differeueee ere ﬂet elwe?e in the eeme direetiee weuld eeem te
' invelidete the ettfibutifm., V : '

‘In ehert, of the two- eleeeee of - findinge preeented hefe thuee juete-_—~{ﬁ

. discussed eeem to us te be putentielly the more eerieue. If we'eeneider
the task of the evelueter eed/er pelicymeker te be une ef binery clag- -
eifieet on uf educational tfeet”,ete inta whet WE might eell gn/ne[ge




21

urder investigstien not to be.
~ DISCUSSION | |

“7 Alternstive explensticns for the findings pr s ntec hete ste}ei— .
hsustively discussed in- Barker and Pelsvin (1975) bu the mcst likely

conclu=ion may be more briefly expressed here. It is simply that, when_j

" we realize thst the messctement system which we are discussing here wes

"~ not subjected by the publisher to any kncwn velidstien ef the sctt here

repsttedm—gtentlng at once that this is, as we all kncw, no simple thing
:, to do; the likeliest explsnsticﬂ for the results fcuﬂd (snd teplicsted-
Pelavin and Barker, fetthccming, l975) is simply the invalidity cf the o
‘basic metric of the system;' ' : . e ',
For exsmple, it can be shown (e g., Barker, lQ?E(b)} thst, given )

disattenuated between-level correlations are a functicn cf>the mean

item covariances within each level and between 1eve1s§ thst, in fact,

o - S : ,
R(T_,T =C, “/C,, C__, N )|
: ( ) 1p /% Seq0 ' ' [ '
. where Tw denctee disattenuated scores on test ),
. Eﬁp = mean squared item covariances between levels,
" and Elj’ E!q = mean item covariances within each level.

If all of these mean covariances are not roughly equal to the extent
that the mean between covariance is less than thergeciettic mean’ of the
mean within covariances, the between-level disattenuated correlation will
‘be less than 1.00. chever, this would indicate, on the sssumpticns_ '

: cndetlyicg reported estimates of SEH that rather diffetenc ~domains were

i;i_ sampled: for tests of this sort, this seems generally un! ikely;

S We should add that, while, to our knowledge, ‘the stulies reported -
'hete and in Pelavin scd Eetkct, (forthcoming; 1976) are the enly ones .

V extsnt that set out systematically and specifically to test the validity

be quite highly reliable. But this is just what we have found the scores
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'af gystem met:ics, it is nat the only one which Euggésts diregtianai bias

(EéE e.g., Ayrer and MeNamara, 1573) , _ K
In Ehﬁft we cannot conclude with any Eﬂﬂfidéﬁée that the iﬂstrﬁ%,
ments herein assessed provide dependable baaeﬁ either for iﬂdividual

student assessment, or program evaluatian as usually perfurméd.

h CGNCLU%IDN

,aftan find upon scores fram SATs be rathef radizally changéd.; At tha k'v

- results from multiple administraticns are not: canvergent, cautian iﬂ

At this painﬁ given current practica in evaluatian and assessmgnt

it seems natural to ask, What is the prac;ical 1mpart of thesa findings?

In short, what are we to do?

Unhappily, we cannﬁt on the baais nf these analyses, present any 7

clear anawer to this quégﬁian we may, hawaver, preaant some Euggestiana.:;i?

‘One of these is “thought to be rather diffieult (by some, impassibla)
to implement. We feel that the difficulty is éxaggerated but that does’ :
not altér the féelings of those wh@ are reapansible fnr évaluatiani; it 1_15;
is simply that many maré evaluatiéns than at present be designed as S
randnmizéd true experiments, rather than the quasi- or nan—expe:imeats-:

that are the rule today. This wguld at least énable ua to ‘have a bit

‘more confidence that estimates of treatment effeets were, iﬂ truth the

uﬁbiasEd estimates which we must usually, when assessing the . treatments,jﬁjf
at least implicitly assume that they-are. : f : o
Secondly, we wauld Suggest that tha snle dependen:e which we 8o

- very least, it wauld seem the ‘better part of wisdom. ta administer more: than'y

one bactery of sudh tests, time cansuming thaﬂgh that n@y be; if thé 1;f;‘v

'interpratatian is of course indicate& (Nate“hQWEVEf, that Qanvergenge :

is ﬁgt prgnf of validity of either or both sets of EEDIEE ) Even Bett

4t seens to us, would be the additinnal administratiaﬂ of tggts spagifizallyf

designed ta measure 1earning af just what iE taught. Nnt that this is

easy to dn, either: quite the ccntrary. But one must raﬂall that aATs o
‘are not validated in the sense in which we usually think of validatian,
i,e., against am-explicit gfiterinﬂ- rather, as Gnsliﬂ (195;7)S Camaﬂg S

nthers), points out, SATs are themselves in a very real’sense taken

as eriterial. But, for that very reason, given that thay are designed



existent programs or curricula.
Despite the argument made above that floor/ceiling effects do not
aceﬂunt-weli for the present findings, it is expectable in general, and
true in this case, .that the distribution of raw scores on the lower level
test is somewhat skewedrrelative to the upper. Since the scaling méthﬂd
used to map raw scores onto a common (Standard Score) scale requires, for
validity, only that the two sets of raw scores be related by a linear trans-
formation, clearly the method takes no account of the third moments of the
distributions. (See also Gulliksen, 1950.) While the relative skew in
these data is not large (BafkerAand Pelavin, 1975), it is arguable'ihag fail-
ure to correct for even a small relative skew could invalidate the scale.
Two remedies suggest themselves for this situation, apart from develop-
ing a method which does take account of third moments. One of these amounts
to decreasing the number of levels of the test, while including z certain
amount of overlap; indeed, there is informal evidence that this ameliorates
the problem, The other would involve administration of a careful pfetest,
so that individual students would be administered the 1&#21 on whieh they
would be most likely to achieve a score in the middle of the range. Research
. sented_in detail.din Barker and Pelavin (1975), comparing between-level .
score differences for students grouped into quartiles on one level,
suggests that rather large differences remain even for students relatively
near the center of the distributions on both levels.
Again, if dependence is to be placed upon test scores, for a program
of any scope or importance, it might well be necessary, i1f SATs are to be
used, for the evaluators to undertake extensive and rigorous metric valida=-
_tion and, if required, reconstruction prior to beginning the evaluation.
Now, this is no doubt a difficult énd»expensive undertaking, but neither
so difficult nor so expensive as developing and fielding the programs
which are to be evaluated. If thie greater sum is not to be placed at
hazard by relatively unreliable and invalid assessment criteria--an unthitka
able, but nonetheless widespread phenomenon--one can only, we believe,
conclude that these difficulties and expenses must be,conéueied an& pald,

We have tried to set out some of the ways in which this ‘might be done.
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NOTES

This research was undertaken while the first author was associated with
The Rand Corporation, and was supported by the National Institute of
Education. The authors would like to expréss their dee§ gratitude for
the invaluable advice and assistance of Dr. T. 5. Donaldson and Carol

N. Frost, both then at The Rand Corporation; to Professor Ward Keesling,
UCLA; and Mr. David R. Mandel, NIE. |

We should make it very clear that this research is not intended specifi-
eally to ;:iticise the MAT: on the contrary, the MAT was chosen pre-
isely because it has been found (Hoepfner, et al., 1970) to be

xemplary of the genre. It is our belief that the findings reported
here are probably applicable to most, if not all, of the SATs in

wide use. '

It seems likely that this state of affairs is in no small part a result
of the seemingly irresistible pressure upon both sponsors and evaluators
to attempt to measure cognitive growth or status even ﬁheg‘that is not
the sole or even primary aim of the program, This, in turn, is probably
because, in fact, it is widely felt that cognitive outcomes are important
(which is probably true) and that they, among the range of possible ‘
outcomes, are unusually easy to measure (which is extremely doubtful).
However, fallcwing,the”outﬂamé of the study herein reported, the issue
was dee2d of sufficient impcrtanée to mount a much wider study, which
was in part a replication of this one. These results are reported in
Pelavin and Barker (1975; 1976): and they do, in fact, supﬁart'the
results and conclusions reparted here.

In fact, the publisher's estimates are basad upon one of the Sailpe

(1961) estimates of KR20; however, the differences observed in pfagtiee,'i
between the estimates based upon the two procedures are entirely '
negligible. |

For a detailed discussion of this matter, see Barker and Péiavin (1975)
and Barker (lQ?S(b))- - ‘
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7. That is, 1f we let

variance of obtained scores,
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i
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