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.0 a FOREWORD

- [' *a on educational outcomes are increasingly being sought to
better Jerstand the results of reSource commitment to education and to
provid: information for parents, teachers, and administrators in the ‘
quality of educational services. Has the output of schools increased -
over time? Are more children-learning and- learning more? Is educational
performance better in one community than another, in one school than
another? '

\ :

Comparisons traditionally made between schools and between school = "
districts could be improved by borrowing from the demographer's toolkit
the notion of a reweighted arithmetic average. Standardization to compare ~
population characteristics not under the schools' control is the kernel of
“"7Br. Mushkin's proposal, which is still, we realize, in an embryonic stage.
The adjustments are only for group scores, such as averages, not for
individual students' scores.

\
!

ALK Hasnan ity

Other methods, such as that developed by Henry Dyer for New York
City schools, are -available for refining school achievement comparisons.

. The present report is distributed for comment or review as a part
of an exploratory study on educational outcomes supported by the National
Center for Educational Statistics. Public Services Laboratory of
Georgetown University proposed the initial draft of this report in 1971
under contract with the U.S, 0ffice of Education.

i

Do. thy M, Gilford
William Dorfman, Chiecf Assistant Commissioner
Statistical Systems Branch ‘ for Educational Statistics
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- SUMMARY

[

|

The increasing use of educational performance or outcome
ﬁéasurements for a range of poliby purposes points>to new procedures
for adjusting data for populatlon composition. The pufposesiincludezs iﬂ

/ . -- program ‘formulation | |

-- budget resource allocatibn

- grant-ln aid de31gns

-- performance incentive payments
S

-- consumer information for school selecfibh;.nuw

L L e

- program'evaluation and reviey.

\,
\

This paper outllnes methods for controiling population dif-

ferences to make data on performance more comparable across t1me and

feom place to place. The demogrepher's toel of population stendardiza- h
tions has been forged anew to meet the special pfobleﬁ; of school per-
formance .
The resulting estimates of achievement scores, séandardized
for population differences, are useful for comparison only. Such
comparative indexes remove the influence on average scores of popula-
“Ttion changes over time, or population differences between schools or
school districts. Adjusted scores are not intended tb take the place
of the basic data but to complement them.
Standardization procedures can be applied to echievement *test
~scores agnd-to other measurements of competence such as attitudes or
attribhutes. In this report, achievement score gdjustment islused

as an example. The selection of sex, income, and race (SIR) as control

variables is proposed as & firstlstep.

-ix.
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A PROPOSAL FOR A "SIR" ADJUSTED INDEX OF EDUCATIONAL‘COMPETENC% R R

INTRODUCTION

Achievement -test scores are now widely used as measures of

~educationsl performance and outcomes. There are, however, problems--

in interpreting the scores of student populations with different

demographic chevacteristics. For some purposes, such as measures of N

w v

- school districts become, essentially, comparisons of incomparables

A

~ pupil progress, individual scores may be useful. For'other purposes, -

sueh as comparing the performance of educational unlts such as schools

or school districts, they can be mlsleadlng

Direct comparisons of the performance of different schools -or

fthen pupil populétiene differ in demograpeﬁc, socioeconomic, or |
"oultural" characteristics. Adjustment of“echeol population scores
for differences in sex, income, race, and.age--when appropriate--
would reduce the bias in intertemporsl and interjurisdictional com-
parisons. : ‘ - ///

School districts are now comparing one school 's performanee to .
another's. The scores of pupils in particular grades in a city are
compared with national grade\equivalent norms. At the time this report

L% e '

was being proposed, for example the Chicago press in June 1971 hesd-

lined "Chicago's Pupils Get Poor Test Grades. . . . The Citywide norm
| @A)

—of 32 Talls 18 points below the national norm of 50." The size and

direction of the gaps between the city mean scores and national norme
currently define- the qualitybof a city's schools. State systems,

moreover, are making dollars per pupii and other comparisons between

>—
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gchool districts the traditional, index of input allocetions and reading

or m@thgmptica aphievement‘seoves as indicators ¢of educational output.

In reality, because of the different student population
“'characteristics éssociafed witl. separate educationalAunits, it is
increasingly difficult'to jud%g froh test score medians whether the ‘
'schoql br school district performance is in fact lower in one piace
jthén in -another, and whether an imﬁrovemgnt has been made from one
‘ﬁeriod to another. Changes in student population composition éOuld

iintroduce variations in statiatical results which have nothing te do

{with differences in the quality of education. i;Amay be unwarranted
to assume, for instance, that scores thet were Lower oné year than
the previous year necessarily reflect qualitative deteriorétioh in
the educational program. In some instances, favorable'ﬁuantitative“
results do not really iqﬂ}cate a‘concurrent gain in quality. Resl
changes in results may be obséﬁ;ed by changes inAthe gharaqferistiés
df the population; even though there is no qhange-i;;overall'test
results there may actually be qualitative improvement ih some
instances, and decline in others.

Ditfferences andmghanges in Qemographic characteristics of
States, school districts, of SChoqls may create statistical artifacts
rather thah depict real trends; achievement score data at any particu-
lar time may show interstate or school district variations that may.or
may not indicate comparative 'learning" schieved. Even in two neigh
boring schools;~one with only girls in ‘attendance, the other with only

boys--median or mean test scores cou}d differ; yet each school might

_have scores equivslent to the national median or mean for each sex.




In the past, when children with one set of characteristics have

not achigvedﬂas well as othegé oin standardized tests, one of three
>ébufsés’of action has been pursued: (1) attempts havé heen made to ;
peduce differences between subpopulation groups.by removing'bias in
“t?éts; ‘(2)Lmultiple rather than single tests and test norms have 5een
ééveloped; or (3) testing has been stopped. [Larly in themﬂistory of
intelligence testing (IQ tests);‘qﬁestions were screened tor differences
in the response d?—girls and Boy§; if significant differences were found
in responses to par%icular questio?s, items wefe deleted from the test.
This suggests a route that might.haVe been followed in acﬁievement
tégg?hg when éhy question or greup of questibns eliciteé éignificant

differences between blacks an€ whites or other groups. Research

—

findings that the orjgiﬁ"of'thh difference is cultural-linguistic
indicate correction of tests is in order. (?)

Through the National Assessment. of Educational Prbgress,.edu-
cational materialérare being prepared that Can'perhaps break from.thé
traditional white middle-class male biases in testing instfuments.'
Exerci§es dealing with blaék Eulture, black history, and black liter-
ature ére included. The testing exercises are objective or criteria
referenced and are not norméd. And maeterial is presented so as not
to compound diffieultfes; for example, tests not intended to méasure

/
reading comprehension are administered orally. Similarly. ey rcises
are being examined for possible sex bias; for example in content of
science questions. Such efforts to rid tests of cultural and other
bias may be a step toward more accurate assessment of achievement,

A second couﬁée is to develop separate tests or use separate

norms for differing groups. Separate norms for girls and bovs have

e ————




>

R
t
.

been used over mary vears®*but different norms for blacks and whites

\ . .
have come to be applied orl® recently and then only ia connection with

use ol test scores for college selection. Multiple norms also have been
& ‘ .
developed. lor example, norms have been set for big-city school systems

Caae . , . / -
to relate scores tor one core city to those tor another, with big-city

equivaleits cererally 25 percent below national norms. Such norms add
i ' .
s considerable depth to our uwderstanﬂﬁng of achievements by. school or

school district. and provide more reliable statisticfal vardsticks with
PO S .

) i . . .. BN .'
which to measure comparative progresg. While the measurement of intra-
\ . »

city ard [rtercity diflterences and rates of progress are improved,
ree R

c-a

diftferei ces and changes in the underlying characteristics of the

school population can obscure the meaning of established norms. lor

!

example, thé.mearing of test scores is atfected by selective migration

to cities; partfcularly for smaller school districts with special

characteristices oT “movers" and “stavers” in the student population.
What tvpe of statistic would facilitate achievement score and .

other competeunce comparisons acrégs time and across jurisdictions

wit hout addiig tu_thc displayv ovérload? The remaining_sections of

this paper address this question. ’

PERPOSES O INTERBRISDICTION AL AND INTLRTEMPORAL COMPARTSON

e ask lirst. what are the purpeses. ol statistical comparisons
of" vutcones? -
A\ fumbur ol differing purposes are propelling the Federal
Gover:me: t. States. ard school districts to assess achievement in the
‘ schools. In ture, those assessments are altering structures and
policies i elemeintar, and secondary education.

4

.
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Are school systems assuring equality of opportunit,?
* The survéy of Lquality ot Lducational Opportunity“("The Coleman
Report”), carried out by the U.%. Office of Lducation undcr the Civil

| | : (3)
Rights Act of 1964, sharpened the focis on school "results." Vari-

14
ous measures of results identified in the context of ra-ial equality
"include; (a) occupational status and Ecbility,. (b)_'yeeut‘_s'of,f.5(~hc_>qll'pg4l
and (c) iucome.

\The Cdlemaﬁ study 'was hasgé,on a sample of 564,000 children in
grades 1. 3, 6, 9, and 12. The children were tested on verbal sbility,
nonverbal intelligence, reading comprehension, mathematics, and general
material ineluding'practical arts, humanifies, natural science, énd
social science. These‘intefmediate educational achievements were col-
sidered necessary to ultimate occupational, educational, and in;omé
attainmenfs. ,ﬁniform tests were given to all groups with the resultant
familisr findings: the éveragé performanee of minority pupils, exqept
‘the Oriental group: was significan$ly below the average for white stu-
dents: school inputs apparently compensated little for handicaps in
homg and cammunity environments. |
~ The President in his March 1970 statement cn Llementary and

Seqpndafy School Desegregation called ane%'for equal educational op-
povtunityl In recommending added tunds, the President said.

I am not content simply to secc this money spent, and .

then count the spending as a measure of accompl ishment,

For much too long, national '"commitments' have been

measured by the number of Federal dollars spent rather

than by more valid measures such as the quality of

imagination displayed, the amount of private energy

enlisted or, even more to the point, the results
achieved. (4)




What do chiildren learn?

{ R
Another question posed by the President, in his March 197%

messave on educational retorm, gave new emphasis to the outcome of

“)

sohqoliug and new measures of achievement. lle proposed that a
Natioral Institute ot Lducation ,take the lead in developing new

measurements of educational QUFPUt;W"NIBMf”;_:“WQHld deyglppi¢4i-_w_ o

teria measures for enabling localities to assess educational achieve-
‘ment ard tor evaluating particular educatienal programs. . . . 1In

doine so, it should pay as much heed to what are called the 'immeas-

]

urables’ ot schooling (largely becausé no one has yet learned to meas-

ure them) such as responsibility, wit, and humanity as it does to

vérbal anrd mathematical achievement."
N
subsidiary but related questions ask: What do children learn B

\

. \ .
comparcd te what they could be learning” Are children learning more

now than children did years ago? Y
.

HHow are the schools to be held acuountabfg for théir performance?
Within a surprisingly short period Sf time the concept of
"school outcomes™ has come to he applied as\gdministrative mgasures of
per'ormance of schools. teachers, school disfkicts, and so forth. .
Accountanility has come to bhe a part of curreﬁt practice grounded in
the evatuation provision ol Title I of the Elewentary aﬁd Sécondary

\ .

\

Education Act (kSEA) and cncouraged further by ndw programs such as Right
o to Read. |
The President's March 1970 education messave noted: ”échool
adnir istrators and school teachers alike are responsible for their

pertormarce. and it is in their interest as well as in the interests

' tneir papils that thev be held accountable , ., . . Success should /




‘ \
be' measured not 1w some I'ixed national norm, hut- rather by the results

aehievedvin relation to the actual situation ol the partioular'schdbl
. () '
and the particular set of pupils.” . Later, in his 1974 budget mes=

save, the Presidemt set the pattern of covernment-wide rasponsibility

for program pertormanee. DPrograms will be evaluated to identify those . .

s e e o b b ety

that must be redirected, reduced, or eliminated befanse thu& do not
justilty the taxésxrequired to pay, 'or them. I'ederal provrams must ST
s .
meet their objectives, and costs must be related to aChievements.(S)
’ \ews reporté on how ¢ood a job a school does are a direct con-
sequence ol evaluation in school districts. When programs are evaiu-
ated, nesults have to be made clear and simple. Rvaluatiqn of a pro-
¢ran requires a clear statement of’ purpose and a measure or measures
that quantify the essential character of that purpose. Many States
have applied management by objectives to education, along with cost=-
benefit prjneipleé'embodied in some form of planning-programming-
budgeting system (PPBS). and have tied statewide educational assess-
ment into éuvh a systeh. New York is reported by RTS*to employ an
adaption ot PPRS--~Provram Analysis and Review (P’AR)--to desiygnate
educational problem areas directly applicable to the State's ESEA

(0)

prosrams. California also has been developing a P'’B system.

Program evaluations have heightened interest in concepts of
provram outputs and in data that can illuninate those concepts.
. _ . J ;
Achievement testing by schools and school districts has been encour-

aced by cvaluation requiremnents and some States have conducted state-

wide testing.

* Educational Testing Service




Achievemenl testing is only one of many measures -that might be

made of computu;;:>>bq£h alftective and counitive--created through

cducation. The emphasis on achicvement testing, and in particular

on reading scores, represents an early and undoubtedly too simple
response to the need within a program evaluation to equate measure
'

““to purpose, reading scorce-to achievement level, test result to—-—————
L - (7) '
ceducational outecome,

bvaluation and accountability have spawned still another

specics==the "performance contract”--which pays eontractors, teachers,

. 8 .
or students according to student performance. (8) A whole new area of

contract purchases lor student learning permits industry ‘to serve the

. . = .l:'.

schools by designing learning instruments, curriéulum materials and
the like. Pavments according to performance have sharpened concern
about outcome measurements; the process of evaluating performance has
made it wmistakably plain how little ts Known about&edUQAtional out=-
comis and about ways ol achieving oducufional performénce.

Yy

What is cducation®s role in social accounting?

1

Social accounting, similar in concept to GNP accounting, has
received much attention. Development of human capacity is so much a ‘

. . \\ l . :
part of well=being that a measure of cducation is necessarily a
central variable in any index tor social accountipg. As a step toward /

charting the Nation's social progress, a social report was developed

in 1968 as a trial effort to "examine the qualitative condition of ;
{

(q) ! i
socicty recularly and comprehensively.™ The report emphasized ;
- i
the need for a national assessment ol cducational achievement. That i

assessment, now underway through the Educatior Commission of the States

and the National Center lor Lducational Statistics, is beginning to




provide National data on the achievement of specificd objectives.
(9)
Toward a ~ouceial Report oted that The bivest of Educational

Statistics contains over a hundred pages ol educatioral statistics in
each annual issue. vet has virtually ‘o informatiou on how much chil-
dren have learned. The'former report measured educational proygress by

. indicators of equal opportunity such as relative positions in society
and‘ofgsooiety's enrichment by learning.

Nmong the measurements of equality were: (a) changes in occeu="—"""

k]

pational patterns. (b) Years of_sqﬁdoling completed, (ci talent loss
(percentage of persous whOrgraduaté fvrom high school but do not go on
to college), and (d) interéenerational upward mobility.
| Among the measuremenfs of enrichment were: (@) vears of

. schooling, ‘(b) rates of functioﬁal illiteracy. (c¢) school perfor=
mance chanves over time (using standardized test scores such as the
PSAT*and SNF* scores and professional test score results), and (d) close- -
ness between black and white achievement test scores (Coleman study).

The National (oals Research Stafi''s (NGRS) 1971 report to the
President did not undertake a second round toward a social acrounting§10)
it did note ongoing work in the Office of Management and Budget (OMB) IR
to improve measurcment of the "domestic health' of" the Nation. Anong
the data assembled by the NGRS to open emerging issues for discussions
were: (1) enrollments over time by level! of education. (2) vears of
schooling completed by population cohort ages 35 to 39. and (3) voter

respoi'ses to schools. as evidenced by public school bond election re-

sults. OMB is preparine a publication on social indicators that groups

existing educational data under two social concerns: basic skills for
(1)

evervone, and opportunit: for advanced learning.

#  preliminary Scholastic Aptitude Test

% Seholastic Aptitude Test




Loach ol data rather than lack of interest in inter-

temporal comparisors caused recert works on social indicators to

ceclect comparative achicvene: U scores.

STATUS OF ACHTEVEMENT “L‘S’l"l NG OIN STATE AND COMMUNT'TY

-Théminvveasing impurtance ol knowledge about educational out-
\\ comes it policy Formulation and decision-making has created a rising

| ‘demand ter measures that can provide fhat kinowledge.

What kinds of information on educational achievements are now

\\ available that could be collected by NCES from schoolé. school dis-

. tricts, or States! The answers to six related questions would deter-

_ ;
mire whether test score data can be collected without new surveys:

1. ‘What portion ol school children are now routinely tested?
2. How manyv difterent tests are‘given?

3. At what g¢grade levels are the achievement tests given?

4. Wwhat subject matter is covered ju the tests?

5. Lhat norms are used?
f-. What demographic intormatiot is available for standardi-
zation”
‘ IuFormatior addressinge these questions is drawn f'rom several
8 (12)
B sources:  Survevs made by the Lducational Testing Service in 1968
()
and 1971 the kron Public School Survev in April 1968 of basic
testing prosrams used i1 major school svstems throuchout the I'nited
(13) S
States; and the 1970 surver of the Research Council o (ireater

(1)
City Schools.




The IS studies are specitically concerned with State testing
programé, defined as any organized, cuordinuted, centralized eftort
by'u State tn %ruvidv some type ol test materials or servicés. The
definition, however, includes States furnishing every conceivable

service associated with testing and States that merely ofler assist-

ance in developing or improving local testing programs.

-

What portion of school children are now routinely tested?

Fducational testing in the States has been encouqaged by Federal
requirements for evaluation. The growth has been acceléfating. Infor-
mational materials tor the LTS 1967 study were submitted b}\SO State
departments of education and a selected group of colleges and uhiVer-‘
sities. 1n responses tor that year 42 State departments repsrted
testing programs; eight states indicated no programs. Most of the
programs were intended principally for guidénce of students. Only 17
States were using tests to help evaluate instruction and only 13 to
assess student progress.

1. At least 2 million pupils in 10 states are tested annually

by at least one of these five tests: California Achievement

Test, Stantord Achievement Test, Iowa Test for Basic Skills,

Metropolitan Achicevement fhst, ﬁnd Scieﬁce Reséarch Associates

Achievement Tests.

2. Almost ¢ million addition;l pupils are tested in extensive

State testing programs in other States.

The recent requirement for program evaluation under Title I of
the Llementary and Secondary Education Act has greatly in;reased the use
ol achievement tests in States and communities (with in some instances

separate reporting by sex, fanily income, and race ol pupils).  The




newer Right to Read provram has also stimulated achievement measurement.
‘fhere has been increasing concern over the kinds of’ measurable pupil
tearning and development which State educational tax dollars are buying.
According to the 1971 ETS compilation ol State Lducational Assessment

(6)
Programs, every State had conducted a needs assessment program, was
currently doinﬁ/;o, or plammed to recyceloe a vomplctud one., The universal
usé of such programs, LTS felt, was explainud by the requirement of
secotion 402 of ESCA, Title 111, which tied needs assessment to the
receipt of Federal funds.

In nddition to the individual State programs, 27 Statesjhad
participated in planning the Belmont System, a oomprehensiﬁe educational.
evaluation system developed with the cooperation ot the .S, Office of
Education to hel!p consolidate and improve State rgpovting required by
law under scveral Pederal! aid programs.

Many States are emphasizing the formulation of statewide
ecducational goals, in recognition that such a set of goals is an
ossential characteristic, if not prerequisite, of an educational

assoessment program.

How mary different tests are given?

The LTS survey on State testing programs reported achievement

tosting batteries in 27 States in 1967 as tollows:

Diftferent
Programs States Instruments

1

Achicevement batteries 34 27 21

The IS survey gave the type of tests and the number of States-
in which cach testing instrument is used. Most ol the children tested
annually are tested under local programs.  The following tigures were
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computed from the 1971 ETS survey of; State cducatiopal’ programs :

Tests ? g Programs States
lowa Tests ot Rduuutinnnl “uvulopment (ITED) 11 11
Stnﬁfurd Achievement Tests (STAT) 9 | 8
Sequentinl Tests of Lducation Progress (STEP) 5 5
Cajifornia Achipvcmuntcyests (CAT) -5 5
lowa Tests of Basic Skills (ITBS) 7 §)
Metropolitan Achievement Tests (MAT) 2 2
Science Research Associates Achievement Scries
(SRA) _5 _5
Uy y2

At what v¢rade levels are the achievement tests given?

Achicevement testing is usually done by grade level. Mental
: (15) :
’ Measurements Yearbook reports possible ranges:

Towa Tests of Lducational Development (ITED) - 9-12%

Stanford Achievement Tests (STAT)

Sequential Tests of Lducation Progress (STEP) -6

Calitornia Achicvement lests (CAT) 1.5-2.0

lowa Tests of Basic Skills (ITBS) 3, i

#0nly in 1965 volume of Mental Mcasurement Yearbook

Q - 13 -
4




Metropol itan Achievement Tests  (MAT) K-1.4
L.5-2.4
2.5-3.4

) 3.5-4.9
5.0-6.9
7.0-9.5

Scicnce Rescarch Associates (SRA) 1-2

‘ 2=
3-4
4-9°

Some States, notably Michigan and Pennsylvania, have set in
motion programs of statewide testing in several subject matter areas
and others, such as Colorado and Delaware, are moving in that direction.
Some States are starting unit testing for a gracl}e level and others
restrict the tests to reading.

As of 1971, for ¢rade ¢groupings, the tol lowing numbers of States

reported testing programs:

Grade levels tested Number ol States testing
k-3 | A " 13 |
-6 21
7-9 22
10-12 22

Special characteristics of State testing programs are summarized
in Appendix 2. Batteries of tests are often given in selected 1arge
ceities. ‘./\ 1970 survey by the Rescarch Council on Greater City Schools
reported testing in 100 mu.i('n' city school systems. Tindings of an Akron

study on tests by grade Jevel are shown in Appendix 3.

What subject matter is covered in the tests?

The subject matter varies by grade and test. Word meanings,

vocabulary, rcading comprehension, and aritloetic computation are among




oty e — e et o e

Y

the subjects most olten included.

Mthourh the central purpose in most States is to assess the
coenitive development ol students, a tew States are beginning to stress

personal -social development as wel Pennsylvania includes attitudes

- 3

:].-
Cand noncognitive abilities that it has set as part ofbthe schools'
purpdses: among the tests are measures of sclt-concept, understanding
of others, citizenship, creativity, health habits, readiness for

change, and attitudes toward the school. Michigan has measured

attitudes “toward learning., achieving, and selfl’.

What norms are usced?

Various types ol norms developed by test publishers are being

applied i

vocomparisons of schdols, Scﬁool djstriots, and so forth.
national ly standardized tests ‘establish norms from responses to the
tested material by a national sample of the school population.

Norms for tests are developed on’ the busislof cither raw
scores--counts of correct answers--or derived scores--sets of values

which describe the test performance by some specified group, usually

shown as a table givine equivalent values of some derived score for ‘
' N
cach raw score on the test, with the purpose of :
. making scores ftrom different tests vompdrablehby
expressinge them on the same scale, and/or
2. making possible more meaningful 'irlt(!rw)r%!t:rti(nls of
SCOres.
Tvpes of derived scores for int;rindividunl comparison in .

standardized achievement tests include:

PAFulToxt Provided by ERIC




A. “Transformations besed on the mean and standard devia-
tion of the scores for the group (linear standard scores):

(1) 7-scores* :
‘ (2) AGET-type scores (Army (eneral Classification Test)
- (3) CLLB scores (College Entrance Examination Board)

B. Transtormations based on relative position within group:

(1) Rank

(2) Percentile ranks and percentile bands
(3) Stenines'

(4) T-s-ores#**

(5) Normalized standard scores

(. . Consideration of the proportion of possible test scores:
(1): Percent placement
D. Consideration of the status of those obtaining same score:

(1) Age scores
(2) Grade-placement scores

For most tests. publishers provide nationel norms; for some,
regional norms are'availablé; and in those States inAwhich State
testing has been done for some time--New York, Alabama, California,
Iowa, Rhode Island. Minnesota, Pennsylvania, Michigan--statewidé

norms are available. ' .

Problems of variations and biases in norms. Roger Lennon's discus-
sio. of norms in a 1963 ETS paper notes:

There are good reasons for supposing that differences in:
norms ascribable simply to . . . variations in norming pro-
cedures are not negligible. When we consider that to such .
differences ftrom test to test there must be added -differences

7/, =score or transformed standard score is a modified standard
score developed to avoid decimals and negatives.

T-score or normalized standard score is a score that would le
equivalent to the score if the distribution had been normal.




associated with varving content, and with the time at which
standardization programs are conducted (including the time
of the school vear), the issue ol comparability, or lack of
it. among the results ol the various tests may begin to be
seen in proper perspective. [Impirical data reveal that
there may be variations of as much as a vear and a half in
¢rade equivalent among the results yielded by various
achievement tests; variations of as much as 8 to 10 points
of I0Q among various intelligence tests are, of course, by
ino means uncommon. (10)

xistie norms. in addition to beihg often outdated, suffer from
samples which may differ systematically from the National popula-
tion.

‘ . data vathering, norm biases are particularly important
since thev distort single-time and longitudinal comparisons among
schools. school districts, and States. The reducfion of norm bias

is critical because these are the kinds of comparisons most often

sought.

Translation of different test scores. NCES has completed an ANCHOR

Test study to develop score correspondence amony the seven most used
reading tests (with an eighth being developed). Score correspondence
is e;sential to any nationwide data collection cffort that Icave; to
the local commurity and State the initial decision on what children
should learn and are learning--and the testing instrumenfs to asgéss
that learning.

A teasibility survey was launched in 1969 on reading compre-
hension subtests tor the five most Qidely used standardized test bat-
teries, éppropriate tor urades four, f&ve. and six. The reading com-

prehehsion subtests of the Metropolitan Achievement Test, Stanford

Achievemert Test. Towa Test ol Basie Skills, SRA Achievement Series,




and‘the'SequentiallTeSts of Lducational Progress were gdministefed.to
-som@ 830 cchildren, each completing subtests from three batteries
arp;héed in_random order. C(orrelation coefficiénts émong the five
subtests were high: the lowegt (for groups of gradekfour pupils)
was ﬂLSl and the highest (for.éhe same grade) was O.él. |
o .
" In another feasibility study mathematics test scores could not

bé trénslated from one test to another.

Based on the results of the reading feasibility survey, a

]

major testéequatinq and standardization study was conducted. The -17

number ol tests for which correspondence-was sought was expanded
. . ' > )

among test instruments. The pdrposes of the study were:

L. to set up nationally representative norms for reading
comprehension, vocabularv, and total reading scores for
the most widely used form of the 1970 version of the
Metropolitan Achievement Test, at levels appropriate -
for grades 4, 5, and 6; ¢ ;

2. to develop tables of score correspondence between the
reading portion of the Metropolitan and corresponding
subtests of &6 other test batteries;

3. to formulate new, nationally representative norms for
the reading comprehension and vocabulary subtests of
the other reading tests (5 or 6); and '

4. to estimate parallel-form reliasbilities for reading

comprehension and vocabulary subtests of the test
patterns. '

Criterion-referenced testing. A move away from norm setting has

come .to be‘urgéd, partly because of minority group reaction, partly

because of the general overall policy uses of testing results, and
partly as a consequence of the increasing acceptance of the National-
Assessment of Lducational Progress. (riterion- or objective-referenced

A

tests are dedigned to measure performance or clearly stated objectives
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tHat idetit specilied shills @0 a porsodbar s ect matter area,

Seonbs o S eh Fests §hol Phe perce t ol correc respor Ses o ench ol
the pieces ol i ltormatio idertitied "as ioportat to ko ow” i accord
with the ide tified objectives. espite the crowire -cceptance of
criterion-referenced instruments, problems remairv of swnmarizing
results ot percent correct. responses when tests in difterent subject
matters have a varied }ange of questions (easy to hard) ana when

- (17)
questions witltin one testing instrument are of unequal difticulty.

What democraphic inlormation is available for population standardization?

-

L we -

The deveiopment of cnmparativé indexes of achievemert requires
that information be avuilable on demographic uharavteristivs.iat least
sex. %ncome or parental’ education, race. and possibly due lor each
pupil for whom achievement scores are available. Data are required on
those variables that approximate'the direct STR (sex, iwoome. and race)
data for the school unit population of children tested.

The availability ol intormation on achievement tests‘ard ol SIR
suguests that tor thé ;articﬁlar achievement tosts'gjvon: (1) sex and
ade data are probably available for almdst all states and communities:
(2) race is somewhat less likely to bé available: and (3) income data
(of varving qualities) arc available in some States ard communities but
not in most nthers.

Data o income caniot be obtained directly or easily from
stude:'+s or teachers, and irquiries to parents mav be misinterpreted
as pryving by school ofticials. Occupational category or propérty
values ir the school iteichborhood might bhe used as indirect income

indicators, as cculd educational or occupational status of parents.

Aruitoxt provided by Eic:




Interial vavhﬂv statistices on income tor a small area could be
vrelated to Cersus tract data and, ie turs. to school district data.
Recently. in connection with Revetue Sharinﬁ administration, tax
forms were ameaded to permit routine income data tabulation: and
data matching pilot projects are needed to assure uonvertibility
I'vom Census to Internal Revenue sources.  And consideration might be
: . |

given to such indivect measurements as an area-wide socioeoqnomic
status score, based oulocuupation, eduvation. and jncomé, whioh was -
developed in 1960 by the Cen51m;1hfr0au. ' |

vensus tract déta from the 1909-70 Census of Population are
available on race, sex,'and family dineome. The NCLS-sponsored pro-
ject tor.mapping Census tracts with LLSLGISY districts facilitates
the mathhﬁng ol" school listrict-data on achievement wjthia wide
range 'of Census soé}oeconomjc information; however, obtainjnéfsimilar
data within school districts poses a major problem. |

rorlsulected time.periods. a nétjonal analysis is praotiéable >
for a hievement scores and changes showing separately achievement

. | §

data by sex, by‘iaiomo. by race, and by other characteristics.
Sources of such national data include some 20 surveys now being com-
pilted for NCLS.  However, the data arc too sparse to warrant adjust-
ment for pqpulatiou subgroups. (nlyv as added information becomes :
available over the rears through routine tact gathering are summary.
statisticat methods such as SIR Adjusted Index indicated.

National Assessment materials becoming available show dif-

ferorees i achievement scores by sex, race, and economic status

Llementary and Secoi-dary Lducation General Information Survey.




(as measured by the highest educational level achieved by-éffheﬁ_\\

parcent). ‘The purpose ol the assessment is to provide information
about vrogress in the achievement of educational objectives. In
designing this program. obieoti?eé and corresponding test exercises
were caretully reviewed by SCholaré, edueatofs; and lay citizens.
The testing instruments plready completed or scheduled provide sam-
ples of exercises appropriate for four age groups (9, 13. 17, and
26-35) in 10 %ub&ects: science, reading, writing, citizenship, art,
career and occupational development, literature, mathematics, muSié,

A}

ana social studies.

: The exercises measure knowledge, skills, and attitudes of
groups, rather than individuals, according to their: (1) age level;
.(2) size and type of community (extreme inner city, inner city fringe,
extreme affluent subu;b, suburban fringe, medium city,?extremé rural ,
and small cities); (3) fourp geograpﬁic regions of U.S.; (4) socio-
educational levels: (5 race; and (6) sex. Thus, the ussessment
data provide the framework for required ad justments over time and
indexes based on a standérd population.

Nationai Assessment exercises differ from the standardized

tests in that the goal is estimates of group rather than individual
performance. No iadividual answers all the questions in each testing
instrument: different groups of questions are administered to ditferent
samples of the population, as in public opinion polls. The intent of
the sumnarv statistics draw. {rom the assessment is to indicate what

percentage of the population or of population subgroups can answer

specitic quustions according to the predetermined criteria.




Additiona! sourvces of data include:

: (a)_ Project TALENT, carried out initially in 1960 as a National

.

sarobe suevey o hatt a miltlion hich school students (crades 9 to 12),
measured human talents with a series ol specially constructed and
tested measurement instruments. Inbormation was obtained on such

student characteristics as income and sex. Race was only reported as

.Y

i-school characteristic so that data on achievement scores and race

(18)

cannot be tied directly.

S '
(b) The Health Examination Survey of 1963-065 included in its

second cyele a Oil-minute test battery to assess mental aspects of

aprowth and development ot 6 to 11 year olds. The Reading and Arith-

y -

metic subtests of the Wide Range Achievement Test were ¢iven to
measure school achieyement. Findings in their raw score lorm have

been presented by ace, ¢rade, and sex, - Grade equivalents ercentile
[ DAt A T 9 3

ranks, and standard scorc equivalents ol the raw scores are also

~ (19)
presented,

(¢) NCES study on reading test measurements in ¢rades four,

f'ive, and six will provide, in addition to test score correspondence,

1

data on race and sex ol vespondents and their family income (as judged

by the c¢lassroom teacher).

Summin LY.

(ur review ol existine school tosting-~nndidutn for adjusting
statistical swwmaries for sex, income, and race--show that:

(1) In some States or communities, achievement score data
are available for sclected orade levels and a beginning is being made

o messurenents of other competencies.  [noa smaller number ol States,

data on income d sex, and race are also available,

“

4




()  Vor national cross=time comparisons, National Asscessment

data are becoming available wifh data on sex, race, -and economic status
(s measuroed, ‘l)_\' parcotal education), h

, (3) Complete Stato-by-State and school district data are not
now available, nor are the existing data uumpdrab]e because of the

variety of tests given and the range ot grades at which tests are

administered.

STANDARDIZING FOR SEX, INCOM ., AND RACE

Why SIR Adjustment? -

The dilferences in test scores by socioeconomic statns and race

are casyv cnough to display when the amount of information is limited.

.

-

The chart on page 24 shows'mﬁtﬁcﬁaéics test scores in grade level equivalents for
pupils in the oth, 9th, and 12th grades and the movements ol test
seores for whites and blacks in high, medium, and low socioeconomic
status (of parents). : » ' !

[t would dv ditflicult indecd to show on the same chart or table
test scores in urade lTevel equivalents by race and socioeconomic status
of parcnts over time.  Because ot information overload the information

g

must be swimarized <o that differcnces can be seen more readily.

Standardization Tor population is a familiar way ol displaying infor-

mation compatably aeross jurisdictions or across time.

Stardapdization techniques are well known, primarily in demo-
graphic studies corcerned largely with birth and death rates, but also
1 other areas such as labor forcee participation. Similar statistical
mothods coutd and should be applied to achievement scores and other

measures of cducational outcomes on competence.

Q
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Chart

Mathematics Achievement Scores by Grade Level
Equivalent for Pupils in Grades 6, 9, and 12 by Race

and by Sncioceconomic Status of Parent .
/ White High SES
/

/ * White Medium SES
v

14 / /
/ / /
: 13 / //
s
Test Scores by '
121 Grade Levet ‘ // //
Equivalent . / /
1 i
w1,/ / :
‘ 10.3, White Low SES
10
9
Negro High SES
8 79 ///Ll Negro Medum SES
‘ , 7.1_ Negro Low SES

4
6|
4
3
——
~
2
: ~
1
* Grade 1 evel Equivalent 7> 14.0
0

6 9 12
Grade in School

Source: Bawed on data in George W Mayeske, et i, "Growth in Achievement for Different Racial, Regional, and
Socio Economic Grouping of Students,” U.S. Office of Education, May 1969 {processed).
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A single set of national norms for all virls and boys, all
income aroups., and altl vacial groups would be appropriate only if one
asswnes that all croups: (1) have the sqme fnterests, (2) are ex-
posed te the same learning experience, (3) have the same opportunity
to learn. and (U4) bove the same verbal competencies.

. <

It is frequently maintained that an utypical.pupil or an
atvpical sroup of pupils (atypical in terms of educational oppor-
tunitius) cannot be “faivly" judged by o test which assumes equal
educat ional backgrounds. Many standacdized tests, for example, do
not difterentiate norms by sex: girls, however, tend tqm§eore higher
on tests that are verbal in nature while boys tend to score higher Onl
tests that are numerical or mechanical. e

Suppose we say that reading for understanding with some com-
petence is a basic skill that nll chitdren should master. There still
remains a set ol facts that would lead us to correct scores of achieve-
ment tests tor the special characteristics of the school's population.
The vocabulary of one group may differ from that ot another; the same
word in fact may convey very different meanings-- a "fly," az"strike,"
a Tvat.” I school districts or schools are being compared--in one,
children are from homes with highly deveLQped formal Inglish language
shills. in the other, tformal English is not a first language and there
(s little Family participation in child cducation--comparisons would
hard!ly be useful tor assessing progress in student banguage skill
achiovements.  hven i test instrdmgnts wore free of verbal binécs,
it micht be desirable to have Hupnfatn reference norms for girls and

l'or hovs, Por bliacks and for whites, tor rich and for poor.




We are not disputing the argument that minimal requirements ot
basis skills should be applicable to all. As the President indicated
in his 1970 messayge to tungress:

I'or vears the fear of 'national standards" has been one of
the bugaboos of education. There has never been any serious
effort to impose natinnal standards on educational programs,
and it we act wisely in this generation we can be reasonably
contidert that no such effort will arise in future genera-
tions. The problem is that in opposing some mythical threat
of" "national standards" what we have too often been doing is
avoiding accountability for our own local performance. We
have. as a nation. too long avoided thinking of the produc-
tivity of schools

This is o mistake because it undermines the principle of
local control of education. Ironic though it is, the .

-

avoidance ot accountability is the single most serious threat

to a contirued. and even more pluralistic educational system.
I'nless the local community can obtain dependable measures

of just how well its school system is performing for its
children. the demand for national standards will become even
greater #nd in the end almost certainly will prevail. When

iocal oftficials do not respond to a4 real local need., the

search begirs for a level of officialdom that will do so, and

all too ofter in the past this search has ended in Washington. (4)

Study is under wav on the problems of comparing school districts
and States on the basis ol test performance. Test score interpretation
based on differéntial norms is useful in comparing school diétricts with
comparable characteristics. But other methods are necessary when com=-
paring svstems with ditferent characteristics.

Uesry S. Dver hae proposed a method of computing a School
Lffectiveness Index (SLT) that "automaticallv adjusts for the dif-
tfering circumstaices in whi@h a school must operate." His educational
account ing svstem has a procedure tor establishing SET profiles for a

-en
school. The procedure calls tor & series ol regression analvses,
nsing the test scores ard backerourd characteristics tfrom 211 sehools

in the area within which comparisons are to be made. Measures of
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quality are thén determined by the distance of a school from the
regression line.(zo) Dyer identifies hard-to-change as contrasted
withfeésy—to—ohange variables (or circumstances in which schools
must ‘operate). By controlling statisticelly variables over which.
schools have little or no control, he points out, a school aﬁd its
staf’ are better able to determine how effective their efforts may »
be. SE1's mav indicate ways in which a school staff might improVe
its performance. b

To illustrate the problem furiner, we drew on 1970-71 data
Ltrom Arizona showing feading test results by county (table 1) in a test given
to third graders;(z ) Averégé grade equivalents are below the third-
grade level in all counties except Yavapai, with a range of 2.6 to..
3.0. Assuming there is a significant difference between 2.6 andABtO,
is it 5 result of differences in educational quality or is it the
result of differences in population characteristics in Yavapai on

the one hand and Apache on the othe.r';"

Table 1. Readince Test Results. by County

County Averave (rade Lquivalent
Apache 2.0

(lochise 2.9

Coconino 2.8

(ila 2.9 o
(iraham 2.8

Greenlee 2.9

Maricopa 2.9

Mol ave 2.9

Navaio 2.8

Pima 2.9

Pinal 2.7

Sarta (Cruz 2.0

oy apai ’ 3.0

‘uama 2.8




"SIR" Adjustment Methods

" In-comparing any two school districts, States, other population
groups, or the same population group or community at various points of
time, control tor differences in race, sex. and income distribution’
‘permits a more realistic picture of eduéational qutcomesﬂ Standard-

. i
ized outcome. indexes are meaningful only for comparison.  But the

adjuétéd scores, when uséa in conjpnction with unadjusted ones, con-
tribute greatly to an understanding of the data for comparing educa-
tional achievements in different places, or at different times.

The most common methodology in population standardization is
to assume a standard set of demographic characteristics for all areas,
or all dates being studied. Specifjc rates or achievement scores for
each of the subpopulat-ions in each area or at each time period fme
the: applied to the standard population. This calculation would
showf'for example., achievement scores which would have been experi-
enced if fhe sex. income, aNd race characteristics of the scﬁool
distric¢t had been -the same as those in a standard population. Since
the standard population is applied to all communities or time periods
being studied, differences if/race. sex, and income composition are
reﬁoved or are held constant in"wmaking the comparisons. The specific
mechanics for computing staidardized rates can vary. Two general

methods are outlined nere: Community average specific achievement

scores weighted by a standard population snd An index of educational

achievement in which the specific achievement scores for a standard

population arc compared with the standard scores for a standard

popatation,



&

Communtit. averave specific achievement scores weighted by @A standard

population. Vlor example., assume a standard population characteristic

i a State w}th the Ynlluwirg racial composition: white, 55 percent;
black, 16 pércont: other (including American Indian), 29 percent. The
sexrdistribution is somewhat weichted in favor of females at 51 pefvent.
Income is shown in three classes onlyv (a classification that seems

too urdifterentiated. but represents existing practices within a

State) ., Tﬂe iruoﬁe classes show 30 percent of the population with
incomes under $3.000:; 60 percent with incomes between $3,000 and
£10.000: and 10 percent with.incomes $10,000 and over.

Table 2 (see pace 30) illustrates the components of a standard
population by sex. income, and race.. I'or this particular illustration,
three classes of race are indicated and three income groups:

“GIR™ adjusted achievement test scores in school districts in
the State can be’calculated by multiplying average specific scores for
each of the 18 subpopulation groups or categories (composed of fhree
race categories, théatWO_SéXES. and three income classesj by the
corresponding standardized population distribution for each sub-
population. I School District 1 the white population is shown as a
larger perﬁentage of the total than in the standard population, and
the black a substantially smaller percentage. By-the same token, a
smaller proportion of the population is in the under-$3,000 income
¢lass with an average score of 2.6, and more than double the standard
population is in the $10.000-and-over income class with an average
score of 5.1. School District 2's characteristics are assumed to come

closer to those of the standard for the State as a whole.




Table 20 Hypothetical "SIR" Characteristios ol a State and 2
School Districts

(In percent)

standard Population Characteristics in State

White - 55 Male - U9 Under $3,000 - 30

Black - 10 Female - 51 $3,000-510,000 - 60

Other -_29 _ 510,000 + - - 10
10U ‘ 100 N 100

_

i

\

Characteristics of School District 1

White - 80 Male - 19 Under $3,000 - 17
Black - 08 Female - 51 $3,000-$10,000 - 62
Other -_12 . 510,000 + -_21
100 , 100 i 100
Characteristics ol School District 2
White - 00 Male - 50 Under 53,000 - 35
Black - 10 I'emale - 50 53,000-510,000 -~ 55
Other -_30 _ $10,000 + -_10
100 100 100




- exanple., or those with Spanish surrames, mav 1ot account for so
! \

are ¢reat il rot insurmountable.

There is no richt v ser of population characteristics to be:

used i standardization. The combinations of specilic rates depends

'

basically on the vcumber ol vroupings or classitications conrsidered

nseful for adjusting for sex. income. and race. |or exdmple, average

-

g¢rade equivalent information for Arizona differeiitiated five racial
groups. showing averave vrade equivalents for third-year reading

tests for each ¢roup. 1n other States the Indian population. for

-
’

large a portior of the population ns to warrant separate classifica- |

’

tion.

_Income j$’estimated in the State of Arizona by teachérs. The
data are compiled in the State on the basis ol teacher information
for three broad inooﬁéﬂéfoabingsz smaller épreads and thus more
classes nf~ipvume might be desirable in showing achievement score

differences for standardized populations. The difficulties of

greater precision in income reporting relving on teacher observations

|
/
30 combinations of SIR-specific scores might be’a

-

In all. s

reasotable rumlier of combinations that would permit achievement scores

to 'be shown as SIR-specitic rates and forvwhich averages could be com-
. v .

puted and reweighted tor comparative purposes. This number would con-

sist ol three racial subcroups. five income clisses and two sex groups.

There is o right wayv ofvselevtjng a comparative standard for
demographic grnﬁps nvrﬂSﬁ/EithOr cime or gnmmnnities. The standard
depends primarily o the units subject to comparison. [, tor
example, school districts within ™ State are compared. the standard

could be the average race. income, sex composition for the State as

: b ETR
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a whole (whiceh is the process assumed in the examples shown), or any
one of“%he school districts could be used as a Staudard against'which
other school districts would be contrasted, or a national standard
cbuld be applied. Standardization of demographic characic=ictics
Tor intertemporal comparisons permits the use af the standard popu-.
lation in a base year, the latest yéar. or some intervening year.
Grade equivaléﬁt scores for each of the 18 subpopulation groups
of the standard and District 1 populations are shown in tablg 3 |
(page %2): In this table of hypothetical third-grade reading scores,
" families with incomes of‘élo,OOO and over in the standard popuiation
have grade scores averaging 4.3 for!the whitgs, 4.0 for the blacks,
and 3.6 for other races. Fér the under-$3,000 income group in the
standard popuiation, th2 scores averaged 2.9 for wnites, 2.0 for
blacks, and 1.9 for otherlraées.. In the standard used here--the
statewide average--the scores appear lower than those in School
District 1.

The unadjusted averages or raw scores for reading tests at
< ‘érade~three-equiQalent.levels are summarized in tab%e 4 for the two
. -scHool districts.~ Thus, the statewide sfandard score is shown to

average 2.6; the average for School District 1, 4.1 and tor School

«

District ¢, 2.9.

-

Table 4. (nadjusted or "Crude" Grade Lquivalent lLevels for
" Reading Tests, Grade 3

Statewide Standard Score Average
School District 1 Average
School District 2 Average

N Er
Q=

for each of the conponents of SIR, the kinds of differences
drawing on the Arizona county data are illustrated in table 5 (page 34).
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Table 5.

SIR Difterences in Arizona

i
1

Average grade pquivalents differ statewide as follows:

By race: ®
White 3.7
Spanish syrnamed 2.8
_ Black 2.7
Indian 2.0
Oriental 4.1 - h
By sex: ,
Male 3.3 !
F'emale 3.6
By income : )
Below 3,000 2.6
$3,000 - S$10,000 3.4
Above £10,000 u.2

¢

A hypothetical school diStréot, District 1, which o raw scores
averages 4.1 for reading tests at yrade three levels, has a reduced
soofe of 3.6 when corrected for population differences; District 1 has
a larger proportion ol whites and/or higher income groups than is
"standard” for the state. Tt has a higher unadjusted score than would ?
ir fact be attributed to it if it had a standard population disfribution.

Standardizing for population diflferences thus changes the unad-
“justed or raw score average for School District 1 from 4.1 to 3.6. If
the population distribution by sex, income, and rade in School District
1 had been the same as the statewjdv‘average (if the proportion of the
high income class were lower and the proportion of whites were somewhat

lower). the average would be lowered from the raw average showi.

An index ol educational achievement in which the specilic achievement

scores weighted for a standard population arp compared with the stand-

ard achievement scores lfor a standard population. This index asks the

- M - A
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A
questioin: s the achievement score in the Distriet (or State) higher

than'the "averave" or not, and by what percentage? or time-period
data the iﬂdex would ask: [Is the achievement score higher or lower
in one year.than‘somg base period”

This measure, standardized for population, would call for the
computation of an averade adjuéted score. This score would be the
sum ul sﬁecjfiu'5uores weighted by the population Standgfdized for
sex. income, and race by grade level divided by the standard scores
tfor the standard population (multiplied by 100).

Ad justed achievement scores by color, sex, and inoomé Are com=-
puted by using, in the numerator. average scores spepific for color,
sex. and income multiplied in each instance by the distribution of the
standardized population for those characteristics.

Sum of the products of the SIR

. srecific rates multiplied by

. ‘ . standard population distribution
Mijusted score Sum of the product of the norm x 100
or standard scores times stand-

ard population distribution

When averace crude ‘ores for a State or school district:are
available but scores for each subgroup are not, some indirect methods
of adjustment become necessary. The two.variants of the earliér -
methods are presented here

Variant method |-~-Scores edjusted for standard populations when

specilic rates are not- available for each time period or school dis-

trict for which comparisons are made. Average crude scores could be

adjusted o the basis ol the ratio of the stindard scores for a

standard popul ation to the standard scores weighted by the specific




characteristics of the school population. What needs to be known is
the population characteristic of the State uf schoul distriet but not
necessarily the specitic scores for each identified subpopulatjon.'
The crude average score in this process is multiplied by a

ratio. The numerator in that ratio represents the sex, income, and
race stahdard'rateé weighted by the composition of the standard popu-
lation distributi;n (i.. other words., the weighted nverage sodre for
the sténdard)f The denominator of the ratio represents the average
scores nbtajﬂed at srandard scores for sex. income, and racial groups

weighted by the subpopulation distribution ol the particular State

(schqol district or time period).

Variant method 2--Index of specific achjevemeﬁt scores comp ared

to the standard or averages for the State or schdolg@istrict. The

Jariant in this instance, as in Variant method 1, is useful when
average crude scores for # State or school district are available
but scores for each subgroip are not.

The crude average score for a school district would be divided
by standard scores weighted by popul ation characteristic of the school
district and multipiied Ly 100 to derive the index. The computation
essentially'shows the crude‘achievement score as a ratio of crude
score to the nverége standard scores for the same specific ponulation.

The two ¢eneral methods of standardizing for sex. income, and
race differences are summarized below, along with the variants that
cai be used when these methods of standardizing are used to vield
specific sets of numbers:

1. Averacze of speciftic scores weighted by Standard Popu-
lation.

- 30 -
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2. Specific Scores weighted by Standard Population Distribution
Standard Scores weighted by Standard Population Distribution

x 100

Variant 1.

Standard Score x Stanf§lard Population ‘
Standapd Scores x School District Population

Averace crude scores X

B ¢

\Variant 2.

- K i

 Specific Scores weighted by “chool District Population
(Average on Crude Score) ' x 100

Standard Scores weighted by School District Population

\\\/ _ The tormulas result in these numbers for the School District 1
examp'e. ' :

Method 1 yields a SIR adjusted rate of 3.6

. Method 2 vields an adjusted score index of 138 or (3.6 x 100).
2.6

yields 3.0 or 4.1 x 2.0,

.0

The variant of method

(85

. The variant of method 2 vields 137 or 4.1 x 100,
/- : . 3.0 i

! N N
Stdted differently, the several indexes for School District 1 might
be swmmarized in this\wayxfor the third grade reading score:

It there were a standard population and it had
standard scores, the average would have been 2.6. .

. 1f school district 1 population characteristics are
taken into account, but scores are standard, the average -
score becomes 3.0.

If the school district had a standard population and
scores equal to its own experience, the average becomes 3.6.

1f the schpol district is assessed in terms of its own
scores and its own school district population, the average
is 4.1.
Standardization processes can be varied further, depending upon
the kinrds of comparisons sousght. And the comparison can be made in

terms oi index numbers to enmphasize the comparative nature of the

estimate.
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l'or certain analyses, it is clearly desirable to apply more
intricate forms of standardization: procedures outlined above involve
onlv the application of a standard set of demographic variables to
various achievement rates. Such standardization, therefore, is

basically a torm of weighting, and the standardized rate is a

weichted arithmetic mean.
More than averages ure probably needed to understand variations
in educational achievement within subgroups, and it might be desirable

at some ]later date to consider more complex adjustments.

Toward Data(T\Jegtim:(nxﬂutcome§

A major NCLS role in educational outcomes data requires prep-
aration lor the collectiom of data on achieveme ' scores and socio-
éE&hBﬁié“stétué”dk“éﬁiiébéh. ‘If educational outcomes are to be linked
to prbgram inputs and program financing, then more complete natipn-
wide data must be obtained. The machinery for such collection has to
be built and, once designed, a strategy tor implementation put into

practice.

The Llementarv and Secondaryv lducation (General Information

Survey (LLSEGIS), conducted by NCES, after review and revision, may

‘ultimatoly be the instrument for collection of .data on achievement

score outcomes. LCLSEGIS includes a survey of expenditures and reve-
nues of LLA's bv source and acrount:; a nationally representative sam-

ple of districts is surveyed. Carlier the Belmont.Survey* ol the

2 In 1968 the Council of Chief State School Officers and the U. S.

Of fice of Education undertook to joirtly develop and implement a
comprehensive educational evaluation system. The initial meetings
took place at Belmont House in Elkridge, Maryland, and the program
has been known as the Belmont project. More recently the Committee
on Lvaluation and Information Systems of the Council of Chiefl State
School Officers has. in accord with one of its purposes, begun the
formulation of recormendations on information required for evalua-
tion as part of a State-local information system. (22)
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Bureau ol Llementary and Secondary Fducation undertook to collect data
on Finances and program evaluation materials. Some collection processes
should be developed so that comprehensive data can become available for
policy formulation not only at the national level but in thé States and
communities as well.
A March 1970 report of the Committee on Educational Finance
Statistics to the Ul. S. Commissioner of Education paid special attention
| | (23)
to the need for comprehensive comparative data for policy decisions,
While noting that the Committee had not given much attention to student
achievements and attainment of other program objectives, the report
noted the need for relating expenditures to educational impact and
proposed data collection on educational impact as follows:
1. Number of pupils below 'minimum achievement standard"‘
(such as the fourth stanine) in reading and math per
- average daily attendance at various grade levels; e.g.,
3. 6. and 9. (Where statewide achievement testing
results are available, as in New York, Alabama, Rhode
Island, Michigan, Minnesota, Pennsylvania, and California.) .
2. Number of pupils below 'minimum achievement standard™ in
reading and math per number of title I eligibles at veri-
ous grade levels. (The Committee's recommendations in
this area-~-educational impact--only illustrate types of
data that. if available, would be desirable.)
l'or each of these common denominators, comparisohs should be
made between deta from local schools, school districts, and
State data on the same item.

The Committee, however, did not take account of the need for

adjusting test scores [or population differences.

Tentative l'indings

1. At present a body of readily available data on achievement

scores and "SIR" is not sufficient to yield State-by-State estimates




or to relate outcomes and inputs by State; selected school district
data for large districts are morce nearly available.

2. Ixtensive achievement testing is going on in the Nation's
largest cities. (One of six national standardized tests is being uséd
in the lower ¢rades of those cities.

3. None of the presént methods of achievement testing and

. standardizing norms provides the data necessary to compare perform-
ance levels of Schoois or school svstems with different demographic
characteristics.

4. The Anchor test work provides the first mechanism for
translating_from one test score to another among the major reading
comprehension tests.

5. Various methods need to be developed to assure that SIR
data and, in particular, appropriate income data become available to
match achievenent testing. The Internal Revenue data appear poten-

“fially the most useful body of income informatio:.

(. Achievenent clearly is only one among several major
educational outcomes. Other ineasures of competence should be actively
pursued. The measures discussed in PSL';:report on educational qut-
comes-demonstrate'that achievement in designated subject matter is but

(24)
a part of the develooment of intellectual competence.

* public Services Laboratory of Georgetown University
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. APPENDIX 1: RECOMMENDATIONS OF AN AD HOC COMMITTLE ON MLUASUREMENT

‘6f EDUCATIONAL COMPETENCE

An ad hoc committee was established by the Pﬁblic Services
LLaboratory of\Geérgetown University July 1971 to: (1) review the con-
cept of an adjusted educational achievemént index, and (2) explore
possibilities of applying a standardizagionef—pepulatien~£9riéex,
income, race, and age (SIRA) differences to data collected”qphgcbieve- N
ment test scores in comparing achievement scores among jurisdictions
and across time. The committee met July 29 and Septembef 25% 1971, with

- gtaff members of the National Center for Educational Statistics (NCES)

and the Public Services Laboratory (PSL) of Georgetown University. /

Members of the Ad loc Committee on Educational Achievement

Measurement were:

Office of Edpcation Outside Consultants including PSL Staff

Dorothy Gilford Alfred Carlson, Educational Testing Service
Boyd Ladd William Coffman, Iowa Testing Programs |
Ezra (laser "H. Russell Coré, General Learning Corporation
Richard Berry Burton R. Fisher, University of Wisconsin
William Dorfman Virginia Herman, PSL, Georgetown Uﬁiversity

(o
Selma J. Mushkin, PSL, Georgetown University

Nelson Noggle, Science Research Associates

At the first meeting, committee members considered a pre-
lhninary‘statement of the need for a "SIR" adjustment, looked at
technical and administrative problems, and discussed 1.ethods of adjust-
ing for differences in population{characteristics. The meeting ended

with a tentative list of recommended steps.
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The sceeond meeting focused on the role of NCES in data collection
and on needs lor educational outcome measures, Tt discussed in greater'
detail methods of adjusting achievement and other competence scores.
Pinally, the cdmmittee agreed to recommend next steps that Qouid:

(a) pﬁgﬁuce a body ol knowledge on what achievement tests are given to

L]
what children/by what jurisdictions, (b) provide information on how

- ~

achievement test data are being used,vand (c) seek to provide measures .
on outcome (through a SIRA-type pf ad justment or 6therwise)vthat would
reduce possible misinterpfetation. | '

Thé committee at its September 1971 meeting recommended:

1. That a survey be made on the extent of data on achievement

scores. Study of State testing programs to update and elaborate the

1967 ETS compilafion was proposed to determine what tests are being

\Viizzn to what children, where, and on what forms the data are reported.
It

ay be feasible to tie a survey such as this into the "Longitudinal

Study of a Representative Sample of the High School Class of 1972" now

heing conducted by t?ﬁ&?’ In the intervening period ETS has completed
| (6)

new survey of State uses of educational achievement tests.

2. That the data problems in SIRA adjustments be reviewed and -

analyzed. A proposed study of the information sources on SIRA by State
and school districfé\gguld include the types of data, definitions,‘fre-
quency ol reporting, and gpplicatiqn as a SIRA adjustment. Spgcial |
attention should he given to the time lag hetween the need for‘decision-
making or policy-making datd and its actual availability.

3. That a small-scale;test of SIRA 'be conducted: A étudy, in

/
one or more pilot States, of STRA adjusted achlevement scores would

ascertain: (a) the problems in gathering, reporting, and interpr%ping

R . ..
such scores,\gnd‘(b) use of adjusted scores hy States and districts.
\ r ’
\ | - 48 - . >




. That current uses of educetional achievement scores as

gkatistiéal materials be detemmined. Included in this study would be
Y ;

an in-depth examination ol the current uses ol achievement ¢..re data

Y

in each State. The study would build or the review suggested in Recom-
mendation 1 and would detemmine the purposes of States and communities

in using achievement test scores, for exauple interjurisdictional fund

3

allocations, payment incentives‘nnd budgetary decisjons within a govern-
ment.

Dr. H. Russell Cort had reservations about making adjustments
in achievement test data for evoluation. "For research purposes, it's
certainiy necessary and desirable,z/i . to be able to adjust groups tor
. the purposes of comparison."” But for purposes of diféct practical
decision«making; "the adjusting of test scores to take account of
variations in populafion_may; in fact, lead to either expectations or

conclusions that are not desirable." Dr. Burton R. Fisher shared these

t

reservations, although he believed that in selected instances SIRA

adjustments may aid in decisions. ,
“

Dr. Cort concurred with Recommendations 1 and 2 but had reser-

vations about 3 and 4. Me said:
The pilot project would be a very desirably thing.although

& I find it difficult to reconcile even the notion of the
pilot project with a value conviction on my part that once
the Pandora's Box of -adjustments is opened, the conseguences -
of adjusted data are apt *o be destructive or deleterious and
uicimately beyond, the co:.rol of the data provider. However,
as we discussed the approc:h on September 25, 1971, it vas
agreed that, hopefully, a State that would be involv~zd in
trying out the uce of adjusted data would have agreed to make
use of it and hepefully would have agreed to explore in come
detail the implications and actual effects ol providing or
pub .ishing adjusted comparative data among school systems.
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APPENDIX 2: CHARACTERISTICS OF SELLCTED STATE-WIDE TLSTING PROGRAMS*.‘

A limited number of State education agencies were asked by the

. NCES in Spring 1973 for information on achievement test data repre-

sentative of individual school districts,

L]

Nine states were contacted: California, Florida, Iowa, Massa-
chusetts, Michigan, Mississippi, New York, Texas, and Virginia. The

findings reported for the nine states are summarized below:

California: Collects test data annually on the universe ‘of
students in grades 1, 2, 3, 6 and 12. The Cooperative Primary Reéding
Test is used at grades 1, 2 and 3. The California Test of Basic Skills
is used at grade 6. The Iowa Tez: of Educational Development is uged
at grade 12. Distribution of scores by percentile by district cogld
be made available.

Florida: Collects test data annually on the universe of 9th
vaﬁd 12th grade stﬁdents (for purposes of high school'proéram selection
and for scholarship eligibility). In 1972, collected reading test
data on a State-wide sample of 2nd and Y4th grade students. Inferences
can be made about districts, but the data are not technically district
representative, 2

lggg: Does not have an official statewide testing program.

It is estimated that 425 of the State's UW0 districts (over 90%)
volunfar;ly test students on an annual basis using ITBS and ITED.w

The State department does not have data. Release would require per-

mission of each individual school district.

* Based on a June 14, 1973, memorandum to Selma Mushkin from Kathy
- Wallman.

_** Towa Tests of Basic Skills and Iowa Tests of Educational Development,

respectively.
- 50 -
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Massuachusetts: Has no statewide testing program. Two years

ago all Uth grade students were tested in a sample of 57 school systems,
ﬁsing the California Test of Basic Skills.

Michigah: CollecEF test data annually on the universe of
students in grades 4 and 7. The Michigan Educational Assessment Bat-

..tery, including Reading and Mathematics portions, is used. Deciles

are available for all districts.

Mississippi: Has a voluntary StatewiQe testing program at
grades 5 and 8. Approximately 120 of 150 districts, or 85% of total
ehrollment; have p;rticipated.‘ For those districts which have par-.
ticipated, it would be possible to obtain percentilé distributions
by district. _ |
New York: ColleEts test data annual%y on the universe of
students in grades 3 ana 6. The New York State Reading and Mathe-
matics tests are used. Stanines are available by district.

Texas: Has no statewide testing program.

Virginia: Collects test data annually on a universe of
4th, 6th, 9th and 1llth grade students. SRA is used at the e{gwgntary
level; STLP is used at‘the secondary level. Mean scores are available
(published).for each district. Data are not stored in automated form;

an investigator would have to use individual tests (hard copy) to

analyze data further (e.g., to obtain percentile distributions by
districtj.
Citations have been received by NCES suggesting that data on

State testing programs may be available in the following additional

States: Arirzona, Delaware, Georgia, New Jersey, Nevada, and Wisconsin.

<

- 51 -




APPENDIX 3: BASIC TE STING PROGRAMS IN MAJOR SCH

City or County

iOL SYSJEMS

Selectued testibg instruments by grade level

iTED’

ITBS’?

STATS

ATH

STEP®

SRAS

MAT/

Akron 8
AIbuquefque

Ann Arundel, Md |
Atlants

Baltimore C'uv

9n

345,08

]

T3]
~

57

2346,78

4567

Baltimore County
Birmingham
Boston

Brevard, Fla
Broward, Fla.

3.6.8

.

8.11

234586

Buffalo

Caddo Parish, La.
Li~arlotte Mecklenburg
Chicago

Cincinnati

n

46,812

368

Clark, Nev ..
Clevziand
Columbus
Dallas
Dayton

46,1012

35,68

DeKaib, Ga

Denver

Detrqn

East Baton Rouge, La.
Et Paso

4,68

1.2.3456.7,10

10,12

4586

Fairfax
Fling
Fort Worth

Grand Rapids /

Greenville y

3456

3.4

8

1123456

46

Honolulu
Houston
Indhianapols
Jacksonville
Jefferson, Ala

3456

6.8
1,.23456

5,7,9,10,1112

Jefferson, Col
Jefterson, Ky
Jersey City
Kanawha
Kansas Crty

DAL

Long Beach
Los Angeles
L.A. County
Loussvifle
Memphis

12

1,213.4,5 6,
7.810,11

1,2345,6,78,10

Miam

Milwaukes
Minneapohis
Mobile
Montgomery, Md.

168
6.8

5,7

23456

78

52




City of County ‘ . Selected testin{) instruments Yy grada level
ITED I1TBS* STATS CATA STEP® SRAS MAT/’
' 2,3.4,56,7,8,10,11
3.6
8 35

Nashvilie Davidson

9,11 . 145678 . 56.7.8 456,78

IPinattas, Fla. 467
Pittsburgh
Portiand

1,23456,7,8

46
91 5,6.7.8 - 13

Providence
Richmond

46,7
n 456,18
9.1 456,78 1.3
" 35,6 3456 18 7.1
10 6 8 '
San Francisco 36,789

Seattle 468,10
Syracuse 1 345678
Tampa 23.456.7
Toledo . 3468
Tucson -8 , 346
Tulsa 9.11 345,78

2

Washington
Wichita 110,11,12 3456

Worcester ‘ 368

Youngstown

Towa Tests of Educational Develupment

2|owa Tests of Basic Sklls

3Stanford Achlevemém Tests

- 4Caltornia Achievement Tests

55equential Tests of Edusation Progress

6Science Re »arch ‘Associates Achievement Series

TMetiopontan Achievemnent Tests

81n some of the s¢hool systems listed, other tests are used
/

Source Akron Public Schools. “'Bawc Testing Programs Used in Major Schooi3ystems Throughout the United States " Akron,
Ohio: Akrun Pubhic Sehools, April 1968.




