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, Chapter I
Introductlon and Overv1ew_;

An 1mportant goal of a racial desegregatlcn program in=-
volv1ng changes in. the dlstrlbutlon of .Students, to-instruc-
tlonal units is to produce posltlve changes in students'

. attitudes”and‘achievement. ,jo achieve this goal, a school
éistrict first‘must formulate and execute a plan te alter

the distribution of students of different races to theaSCMools
and classrooms of the district . SeCond the dlStrlCt must

-

© carry out an evaluation study to determlne whether or not the
desired structural changes in school or classroom composition
have been achleved and if they have, to determine what
changes in the.cognitiye and noncognitive behavior of stu-
dents have occurred as a_result of the structural alterations.
These two steos are related,vsince\the desién'of the evaluation
study~iS'strongly”affected hy the particular processes chosen
by the district to achieve structural desegregationvobjectives,
as.well-as.by the,nature and extent of the desired structural
hchanges reflected“in.the"desegregation objectiyes themselves.’

| The particular deSegregation'Objectivesychosen by a
district and the particular désegregation program adopted to

implement these objectives will be,determined by many factors:

the district's assessment of the need for and the benefits;to
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be gained from desegregation; the social'and politiCal‘values
of the district's population; the availability within the
district of funds and other resources, and so -on. -In dealing
‘'with these complex and varied factors to formulate an appro-/
priate desegregation program, a district may eaSily-;andwu~r

, 3 .

understandably--lose sight of.the need’tofplan an evaluation

study concurr%ntlquithvthe formulationtof the desegregation

1program itself The possibility of inadequate'evaluation

-
study planning is heightened\by{the many technical conSidera-

tions, frequently unfamiliar t0‘local district personnel,

N

Awhich go into the design of an evaluation study.

faN
EY

. N | . ) “
If a desegregation program is planned and executed
without giving adequate.consideration to the study which will

evaluate the effects of the program on students' development;

evaluationvof_the program‘may yield ambiguous information

or; in some cdases, may not yield any useful infrrmation at
all. Thus, if the evaluation study des1gn does not gd ‘hand
in hand with desegregation program’ planning and implementa-
tion,ba district may find that it has expended'both effort
and resources to desegregate butvis unable to determine what
cognitive and noncognitive effects the deSegregation program-
has had on participating students., In the best interests of

the childrén, a school district»should seek to avoid this

"situation. As with any -human endeavor., and any educational

proéram, good intentions do not guarantee success. If a

S
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deSegregation program fails to meet its obje%tives, well-
designed and well-ekequted evaluatron studies Will,reveai

this fact;.and serve to alert the district to the need’te,

. take appropr;ate remedlal actlon.

e The purpose of these guldellnes is to summarlze the
content of desegregatlon program evaluatlon studles so that
districts can- plan desegregatlon programs that will - allow
.cognltlve and_noncognltlve ghanges in the behavior of partici~

+

pating students‘to-be determined unambiguously. The remain-
, der of the'guidelines isvorganized into EZur chapters, each
dealing nith a different element of the evaluation processﬁ
Chapter IT spec1f1es desegregatlon program varlables
whlch ‘are - 1mportant in planning and designing evaluatron ’
studles. The structural (e. g., enV1ronmental) and student

varlables that are required in the evaluatlon process are

dlscussed,<and minimum sets of structural and student variables.

-~

required‘for evaluation studies‘are defined. . -
One imertant'structural Qariable is_racial_balance--

the evenness‘With which minority students: are distributed to

schools and classrooms of a district. -~New, objective indica-

tors of’racial baience are developed and discussed in Chapter

III. These racialvbalance indicators are required to assess

the effectiveness_of desegregationhprograms in meeting stated

objectives for- structural changef-as_well as to analyze the

effects of desegregation programs on students'-attitﬁdes and



achievement ' -

Chapters v and v deal dlrectly with 1mportant 1ssues in

the des1gn of the evaluation studles themselves. Chapter Iv

’ discusses currently,available effectiveness measures that
school districts can use to determine changes in students'

achievement and racial attitudes occurring .as a consequence

of deSeéregation.

Chapter V discusses five major types of evaluation study

-des1gns which can be used to evaluate the effects of desegre- -

-~

gatlon programs. The advantages and dlsadvantages of each

design approach are discussed in detall, and evaluatlon'lssues

B " : a

which school districts must bear_in mind while planning- and
implementing desegregation programs are identrfied. The nature
and extent of the informatio zprovided by each desién approacH)
‘the facilities- and caoablllz iés required to execute. studles’

'belonglng to each design type, and 1mportant cost factors

\\
" associated.with each design type are also described.

The State Education Department is prepared to support

!

'districts in the design and implementation of evaluation

studies of desegregation programs. The nature of the support
which the Department is prepared to'provide is described at

appropriate places in the guidelines.

N
F




‘Chapter II
R d . .
Defining the Desegregation Program
" The term "desegregation" has been used by school dis-

tricts to refer;to"many different processes. Conseqnently;,

<

a statement-by a district that it intends to desegregate does
not by itself provide‘precise‘enough;information to enable

formulatlon of a plan for- evaluatlng/the desegregatlon program

Chapter IT outllnes the program elements which must be Spec1-
fied by the d1str1ct=1n order to permlt'development of an

. approprlate evaluatlon plan "
N Key program elementis whlch ‘must be enumerated 1nclude‘
specific objectlves W1th respect to restructnrlng the rac1al

and social class compos1tlon of’ educatwonal unlts, detalls of
| > N
how these changes are systematic iy to be brought about, and
1

. accurate descrlptlons of thr predesegregatlon characterlstlcs
of the student body and the school env1ronments which are to

be affected by the desegregatlon program
. A.' Spec1fy1ng Structural\Desegregatlon ijectlves
| b
In order to develop an appropriate plan for evaluating
% : - .

program effectiveness, the school district must be able to
- ' v ' _ o E L
answer" accurately the following questions® regarding its. deseg-

e

regation objectives for the structure of educational units.

: . *, S e )
1. What is the nature of the desired change in student

body composition? The types of change most frequently séught




by districts undergoing desegregation are changes in the raciéi
balanca, racial heterogeneity/and,ytd‘a lesser degree, éocial

class balance and social class heterdgeneity of schools and

3 o

classrooms- ) .

1

SN Racial balance refers to .the evenness with which minority

students are distributed to educational Units. Is the program
designed to alter the racial. balance of classes within schools
'and/gr th? racial.balance of schools within districts? .If“so,

what i% tﬁe magnitude of the change desfred? —

'Raéial heterogeneity refers to the actual proportion of

- . P ' o : ' : ! .
" minority, students in a class, grade, or school. (Whereas -

.. R N B . . ; i .-
racial p?lance refers to the evenness or randomness of distri-

0%

bution,'heterogeneiﬁy refers simply to tHe.proportion of stu-"

dents ayailable to be distributed.)_ Is/the desegregation

f . . . . '
"~ -program. designed to change the racial heterogeneity of "schools

. o B 4 . B ] \ , - i s -
or classrooms? If so, what is the maghitude’of‘thé desired

)
3

change?

Ry . o , ) 5 -
..8ocial class balance and social class heterogeneity are

analagous to racial balanceland racial heterogeneity, but
environmenté rather than to their racial charactériStics.

. Is the alteration of the social class"baiéhce or heterogeneity
of schools or classrooms an objective of the desegregation

program?_ If so, what is the nature and: extent -of the change

desired? o o , h :

LS . "

refer to the socioeconomic (SES) characteristics of educatiqnal

/
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'that the district speCify which method(s) will be used to

- .

2.. edtensive will the desegregation be?

a. ,How many grades are to be involved: one grade,

1

-several grades, all grades?

. iy . .. . A, .
‘b, How, many schools are to be involved: one school,

severai schools} ail schools?

’ !

>

c. - What proportion of students in the affected grades

~

and scnools are to be)involved° . w . ~

B. Defining Desegregation Processes ’ . ST

,

A wide variety of pf@beSses have been employed.bzfschOOl

districts to meet their desegregation objectives.. Adequate

description of any desegregation program therefore requires '

bring. about the deSired changes in student body compOSition,
&

AV
and how it (they) will be implemented (see Table II-1 for i

. examples) S If more than one method or more than one mode of

\ ( -

impiementation is to bejused, the district must.speCify which

methods and modes will be used for which students.
' ) ’ .

.€. Describirig 'Student Characteristics and Predesegregation

3

Environments ' Cos

There mare two important reasons for objectively describing

v

the characteristics of students and of educational environments

prior toudesegregation. First, if it_is the objective of the

desegregation program to alter the_raoial or social class com-

position;of schools, grades, or classes, an accurate record of.

« T s
r v

De
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these edhcationél environments must be sbtained prior to
implémeﬂtatiéﬁ of the program,Eso that there will?be adequafé_
baseline data to permit determination of whether br not the
desired changes have occurred. H

| Second, an acéu;até‘describfioh of student ana environ-

mental characteristics is needed so- that the research design

~

" which is developed (see Chapter V) can take into éccount‘as

many as possible of the variaples or factors whicﬁ might
-influence the butcomes'of\the evaluatiqn.studymb
‘The'minimél information whic¢h must be known for each
studept are his. school, gfade, class éssignment¢~race, énq
sex. Data on SES background, IQ,’énd prior academic achieVe-'
men;'are also desir;ble (but will be useful only if the
méaSu;es or indices used are compafable for all'students{,'
This set of data-for?eéch student will énable the d}stricf to
describe accurateiy the nature and distributién of'the studentv

P

body by grade and by school. i “ &
Uging this information-about students, districts.canA
'éharacterizé classes,ﬂgrades,tand schools.with respect to a
number of environmental variables. The minimum“%et.of en-
vironmental variables which shoulq be indexed (seé Chapter III)
éanéists Of_ciassroom racial‘balance,-dlgssrodm racial
hetérogeneiff,‘school racial balance; and school racial

heterogenéity, for every grade in which the“desegreggtion

program will operate. ' .“ o




A .
]

" If poss1ble, the SES balance and/or heterogenelty of

classes and schools should also be assessed (thlS is a definite
) o

requlrement-whenever a change’'in SES'balance;or heterogenelty
is a specific*prbgram objective), as should the level and

variability of IQ and achievement. MoréoVer, Since teacher"

v

characteristics such as race, amount of experience, and verbal
‘ability may-.influence thé outcomes of desegregation, it"is

!

appropriate to index them. To be of utlllty in the program

evaluation, these varlables should be assessed in comparable

[y

ways for all classes and -for all schools in the grade levels
affected by desegregation.-
. The enyironmental characteristics, or variables, that are

. indexed will be used in what is essentially a two-stage eval-

o

uation process. In the first stage (described in Chapter III),
the values of these variables prior-tc and follcwing desegre—
gatlon w1ll be compared Thus durlng the flrst stage of the

evaluatlon process, changes in the values of the env1ronmental

varlables w1ll themselves be analyzed These changes constitute

the effectiveness measures (dependent data) which will deter-

mine the"degree of success of the program in accomplishing
its cbjectives for structural change.

If analysis of the envirqnmental indices shows that the

.desired structural changes have occurred, the district may

proceed with the second phase of the evaluation process\/ In the

~

second stage (described in Chapter V), these same envirénmental

S




éharacLeriétics become the classificatory (independent or

contfol) variables in terms of which the cognitive and non-

cogqitive effeéts of the deéegregation program are analyzed.*’
HowéVer, if the anaiYsis'of changes in the environmental

indices shows that the variébles have not been altered in the

: i :
desired way, there is no rational basis for the district to

proceed to assess any cognitive or noncognitive program
effects, since the structEraI changes which were supposed to

define the desegregation program have not taken place.

4
-

* Even if the desired change in student body composition has
occurred, there will be instances in which it will not be
worthwhile to assess cognitive and noncognitive program effectr.
~Such instances are those where only a handful of minority
.”students are involved in the program .and where the program may
_ 'be categorized as a "demonstration project." An example would
- be the case where a small number of urban minority students
> (e.g., 30 or fewer) drawn_from several grade levels are bused
to an all white school .in their own or a nelghborlng district.
Since tlie program is apt to be permeated by an air of novelty,
since the bussed students are apt to be a highly select group.
and, most importantly, because there are so few minority stu- -
dents involved at any grade level, it will 'usually not be
worth the expenditure of district resources to undertake “the
. work which would be required to assess cognltlve and noncognitive
outcomes. :

~




Chapter III ) : ; -

Racial Balarce Indicators -

Thelmin;mum set of environmental variables required to
describe.schoer‘envtronments for the purpe:e of befforming :
‘evaluation studies consists of school racial balance, class;
reom racial balance, school racial hetefogeneity andbclass—
room racial neterogeneity (see Chapter' ITI). Schbol and
‘claserOm racial heterogenelty—-the proportions of mlnorlty
studeNts in schools and classrooms--are easy to calelate if
sufficient 1nformatlon about student dlstrlbuklons has been
coilected School and classroom balance——the evenness with i
which ﬁ@norlty students are dlstrlbuted to schools and class-
rooms--are much more aifficult to characterize objectively.
Sections A and B of this chapter deal with the eonstructiOn
of objective indicators of racial balanee, and with the
presentation of racial balance informa'tion to facilitate
decisionrmaking. .Section C eonsiders,practieal problems of
data ccllection, data processing and the use’ of raciai bal-

ance information to monitor and evaluate desegregation programs.

Lo ]




A, ‘The Need for 6bjective Indicators of Racial Bglance

A sChool district contemplatingla,program which will
alter the distribution of minority group children in the

schools and classrooms of the district——that'is, one which
! .

will affect the pattern of racial balance--must be able to

characterize this distribution in quantitative and objective

terms Wlthout objectlve 1nd1cators, the extent of.
racial balance w1th1n the classrooms and schools of a dis-
trict, and the changes in racial balance which occur when

-

racial desegregation programs are implemented, become mat-

\

fuel for an extended debate which can reach no . constructlve \\

ters of individual judgement, providing (unfortunately) i

-conclusion. Approachlng problems of rac1al balance W1thout
objectlve 1nd1cators is like examlnlng a bus1ness which keeps
no financial records. the financial health of the business®
and its future prospects become anybody's (or, in,thisAanalogy,
.everybody'sf guess:

lnltheSe'guidelines,bschool and classroom racial balance>
haue been.given'precise meanings. - The definltions of;school
and,classroom balance} which apoear on‘pagele, directly're—'
-late racial balance to the extent to. Whlch a dlstrlbutlon of
students to scihools and classrooms 1s‘nondlscr1m1natory, and

are consistent with the 1ntent of desebregatlon legislation.

Furthermore, the indicators whlch follOW from these def;nltlons_

L/' | ‘



are entirely descriptive: they charecterize student,diétri—
‘butions, but eay nothing about the consequences to studente
-oﬁ school and classroom environmeots of ;erying racial balf
ance. Relating cognitive and honcognitive student.behavior
to,diffefent;leoeis of ;aoial balanoe (and other variebles)
is an entirely eeparate matter, and is lef£ to eQeantion.
studies of the types considerea in Chapter V;
| Objective ihdicetors of racial oalance can be of greae
use £o local administrators and decision-makers 'in ‘the for-
molation and imolementation of desegreoation programs.
Specifically, euch inaicatorslwould serve:
° ToIidentiff-unambiguouely instances of racial imbal-
ance- which e#ist”withigvtﬁe.districé;"‘ | |
* 7o permit alternati&e desegregation programs to be
sensibly compared. The structural-effects of different
propoeed desegregation‘progreﬁs could be assessed by
caloulatihg fhe changes in-the-values of the racial
balance 1nd1cators whlch each altefnafive program is
, expected to produce - If the costs of alternative’
;programs were estlmated, cost-effectiveneés compari-
! . sons could also be carried out | \
‘f To permlt desegregatlon.programs to beAmonltored and
\ . evaluateo. If the values of racial balance_lndlca—

_tors were obtained at the inception and the oomple—

tion of a desegregation'program, the extent/and




nature of the faciél balance achieved as,airesult'of

the program couid be determined unambiéuousiy.  In
.iﬂstances Qhere\desegregation programs extended ovér
several Yearé, chéngeé in the values of the racial balance
indicators could be used to monitdr progress énnually-

_of semiannually.

Estaplishing the need for gquantitative, objective
.indicators of racial balance is éonside;abl? easier than
4g@nefating the indicators themSeIVes; ,thgﬁiécuséion‘in
this'seCtion of the guidelines will show that care must be
éxercised in the definition of récial‘balance indicaédrs if
real objectivity and a high degree of praétical utility;are
to.be’attained. 1Appropriate racial balance indicators mustl
be sensitive only to those propertiés of student distributions
which are under thé cohtrol of 1local administrato:s, and
must nqt'bé affected by factors such aé district student
population gize;énd district raéial heterogeneity which
local administragors cannot contr&i. | (;

;The matter of identiinng £hosg.propert§es of student
distributions to which racial balance'indiéato}s ghould EQEV
be sensitive is basic to the deveiopment:of useful objective
indicators. -From the_viewPoinf of de§elopin§ :acialAbalance
ihdiéatorS, the most importéht‘"uncontrollable“ differences -

are these::



/

/

Size of the district student population;

Racial heterogeneity of.the district student poouiaé
tion. This factor includes‘notvonly the number of
~student. mlnorlty groups in the district (black,'

- . q?uerto Rican, Indlan, orlental, etc.) but also the
proportion (i.e., the fractioﬁ) of students from-gach
minority'groupﬁat'each grade (or age)'level in the

-district student population. The proportion of
mihority groupystudents at‘each grade (or age) level
may Vary widely from grade to grade as well as be-'

-<thenvdistriCts, In fact, "minority" students may
constltute the majorityf at ‘some grade levels in‘
certaln dlstrlcts.

. Year-to-year changes in student population size and

A3

racial.heterogeneitz, ' Changes will occur beéause of
the migration of families with children into and out

of the district, or because of redistricting.

In effect these factors represent a set of constraints
1mposed on local admlnlstrators Loeal aaministrators must
operate w1th1n these constralnts to achieve racial balancq
1n the district's schools.’ Therefore, ‘a condltlon on the
follow1ng dlSCUSSlon w1ll be that approprlate deflnltions of

racial balance as well as appropriate formulations of racial

0

13
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balance indicatorg,must be uﬁa%ﬁected by these conéﬁraints.*
The early identification of thége copgtraints will serve té
o ‘guide the remainder of the discusgion in this chapter. .
For a district student population of a given sizé
.and‘raqiél heﬁerogeneity, the procéss by which studéhts
arrive at particular classrooms begin% with the ¢nroilmenti
of the students in the various schools of a districtL The-
administrétoré(in eéch school then assign students e@rolled .
in that school ‘to qlassrobms or .other instrucéioﬁal ﬁnits.
“Investigatioﬁs of racial balance in schools and districts
indicate that the abpearance of students in classrbo@s can’
be accurately reﬁresented by such a two;step p:ocessA and
furthermore that the first Step- (the énrollméht 6f'studénts
in sqhools) can be represented indepéndently of the second
(the assignment of students'to'leSSroqms within schdols).
The fact that.students are:not assigned,diréﬁtly to cias§rooms
on avdistrict—widé basié suggésts that ,two "kinds" of raciél
balance;must be considered fq:’each;aisﬁrict: séhool balance
(characterizing'the Outcomeswgf the énrollmeht of the ais—

trict's students in different district schools), and class-

room balance (characterizing the outcomes of the assignment

This condition should not be interpreted to mean that the
constraints cannot .or, in the best interests of the children,
should not be changed. Rather, the condition reflects the
judgement that alterations in the constraints transcgnd the 1
authority of local administrators, and that in any given schoo
year administrators can only operate within the constraints to

achieve the best possible results.

T
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of_students in each schcol to'clasSroomg)} and that the
indicator for each "klnd” cglracial balance should be di
‘ independent of the other. |
This last Point—-that school and classroom balancei

are lndependent quantltles——requlres some ampllflcatlon‘“

Just as dlstrlct admlnlstrators do not control the racmal

&>

. heterogeneity of a dlstrict's student population, so indi-

v1dual school administrators.do not control the rac1al
heterogenelty of the student populatlon enrolled in a
particular school.* School admlnlstrators must "work with
what they have." Thus.an indicator of classroom balance
should not be affected by ‘the properties of the student
populations whlch school admlnlstrators assign to classrooms.
"School balance and classroom balance are’ s1gn1f1cantly dif-
ferent_aspects Qf district racial balance, and each must be
considered_Separatelfuin‘asSessing the status of racial
.balance in the district as arwhole. |

School balance and classroom-balance can be defined

in operational terms as follows:

~

/
/

{
/

School racial heterogeneity is affected by any procedure
which governs the enrollment of students in schools, i.e.,
school racial heterogeneity depends on school racial balance.
However classroom balance should be independent of school
racial heterogeneity just as school balance should be inde-
pendent of district rac1al heterogenelty. : )




I3
s

f chhool balance is the extent to'which“the prol
portion of students from a particdular minority group at each
grade level in every school approaches the proportion ot
students from that minority grou? at that level in the dis-
“trict as a whole. Note that*the concept of school racial
i balance is applled separately to each minorlty group; for I

X

each minority group, the proportions referred to are cal-

'

culated Wlth respect to total populations .of the school and
|
" the district, regardless of hcw many other minorlty groups

are represented in those total popnlations;

.‘ Classroom balance is the within—school counterJ
part of school“balance. Classroom balance is‘the'extent to
;which'the proportion of students from a parti%ular.éronp at
each'grade level in every class approaches the proportionnof\
students from that minority group at each_grade level in the?
schodl as a‘whole. Again( the concept oficlassroom balance
is applied separately to eachtminority group; for‘each.
minority group, the proportiQnS referred to are calculated
with respect to the total populations of the.classroom and
the school, regardlessdoﬁ}how many other minority groups: are
represented in those total populations.

It islthe purpose of Section B of this cnapter to obtain.
quantitative indicators of school and classroom balance and
'to propose ways of presenting racial baliance data to adminis-

trators, school boards and other decision-makers in school



\

districts. However, the operatlng definitions which apoear
'above raise several pomnts which"® requlre further dlscuSS1on
before proceedlng w1th the development of the 1nd1cators

Flrst the deflnltlons of both school and classroom
balance treat each mlnorrty group separately because, although
segregatlon will certainly alter the behavior of mlnorlty
group students that are subjected=to 1t, there is no evidence
that members of different,uinprity*groups‘will react in the
sameihay‘to a segregated environment. Aggregated racial balance

lndicators can be developed which determine school,k and classroom

balance for several minori%y@groups combined. However, it would

" be impossible t&.tell from such-:combined indicators whether stu—:

dents from one mlnorlty group were more or less evenly dlstrl—‘
buted than.students from another mlnorlty group. Furthermore,ﬂ
each ﬁinority group will want to know how itsﬁmembers are dlstrie
buted in the schools and classrooms of the district. Therefore
it appears "to be adv1sable to treat Students from each mlnorlty
group separately. In the event that a dlstrlct has only a few

students from a partlcular mlnorlty group (eight Indlans, furﬁ

'rexample),Jlt would probably be best to handle them on an 1nd1v1—

dual basis. ’The calculated values of the racial balance-indica-

n\tors-developed subsequently in this chapter'behave erratically

when only a few minority group-stu@ents are' being distributed.

A
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Secomd, the qefiuitions of both school and.classroom
halance treat.each'grade separately because, as discussed}
earlier in'thishsection,.distrfct racial heterogeneityimay
vary widely from grade to_graoe within_a district, and this
is considered to be an "uncontrollable" factor to which the
vaiues of balahce,indlcators should beé insensitive. cHowever,

the”fact that each grade is, treated separately.does not mean

that balance indicators for each grade cannot be combined in

N

an attempt tp summarize in one number the status of school or
classroom balance throughout the dlstrlct
The- problem with such summary numbers ‘lies in their

interpretatLon.. A*gr t deal of 1nformatlon is lost in

t 4

 combining balance indicators for several grades, particularly

e

whea racial heterogeneity or racial balance or both vary

widely"from grade to grade. Under such circumstances, using-

<

summaries exclusively can have the effect of obscuring the

-existence of racial imbalance in certain grades or schools of

a district, and result( for example, in a poor choice amorg
alternative desegregation'plans. Consequentlyr district-

wide summagies should be used with'caution; and 'never to the
. J . -
exclusion of grade-by-grade and school-by=-school .balance

?

indicators. .,
&

.Flnally, there may appear to be problems in applylng

the deflnltlons of school or classroom balance if the schools

’



3

within a district depart from the traditional classroom-

" within-grade instructiohal pattern ‘in which the same students
are always gFouped together with the Same teacher to receive
instruction. In practice, the deflnltlons of school and
classroom balancef—and‘the balance indicgtoxrs which follow
from them~-can be-easily adapted tc accommodate different
1nstruct10nal patterns such as ungraded 1nstructlon and the
perlodlc regrouplng of. students in. dlfferent ‘instructional
units. qulsome scheols W1th1h/a d1str1ct are'hngraded, the
ages:rather than thelgrade ievels_pf students can(be used as

.//\E basis for-determining balance indicators. If the classroom
\ - . . . . ’

4

to which a student is assigned is an administrative unit.

(or "home room'") that~has no relatiohshib to the classes in

<

which instruction is received, classroom balance as defined

above«may be replaced with "instructional unit" balance, and

‘each instructional class* within each classroom hour considered

-

to be a self-contained classroom. ‘*his situation would in-

AN

crease somewhat thé amount of data required to determine the
analod of classroom balance, but would not significantly
compiicatc,the cOmputation'of the corresponding racial balance
1nchator which is carried out on a dlgltal computer. If the

task of data collectlon became burdensome, it could be reduced.

f : A

~ * Lunch, assembly and homeroom periods;ﬂould be omitted.



Sampllng procedures have been dev1sed from whlch the degree of

—

"instructional unit" balance in the student populatlon (for
o
different schools or for the whole dlStrlCt) could be inferred.

\\'

*

s

* A detailed description of the sampling approach is-outside
the scope of these guidelines.

P
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B. A Precise Way to CHaracterizé Changes in School Envifbn;'

ments Resulting From Desegregation Programs

1. Preliminaries. The principal purpose of this section

of tlHe guidelines is to develop valid, quantitative indicators

of school and classroom balance that conform to the opera-

tional definitions and are insensitive to the "uncontrbllable"

'

_factors discussed iﬁ,the previous sectibn of this chapter.
These indicators, together with schbol'and,classfobm racial
hetéfogeneitiesp form the minimum se£ of'variables used to de-
scribe school environments. The'deVelopment in this séctionk
is degcriétive rather ﬁhan rigbrous, and employs examples_éf.
simple distriﬂutions of studentg to classroéms or schools to
illustrate concepts and prbbiemsm o

The student distributions used as examples in this
sectionkwill'be presented as shown in FigurerIII-l. Figure
III-1 shows a éistribution of stuaents from miriority group m
(blaqks,“for instancé)“in thé classrooms (eiéht iﬂ this
examéle)_of the fifth grade in a particular disfrict_school
(labeled s). Note that.two kinds of nu@beré appear‘in the
figure: Those within theiheavy regtang&q; and those at the

edges, or margins, of the rectangle. The numbers within'thé

rectangle constitute the distribution of students from




-T13sTp 9yl ‘otdwexs sTyl url

*s Tooyos pue

G -opeab QH 33U9pNs mcHnHmEmu 9yl 03 UuoT3eIdI mﬂ umoys ST S TO.Uyds utr g opeab
3o swooxsseld ay3z o3 dnoab L3TaouTtw IeTNOT3aed B 03 burtbuolsq sjusapnis Jo uOTINg
*uUoTINQIIISTP juspnis e jo aTdwexs uy “T-III *PTa

sdnoab TT®

‘s Tooyos ‘g mvwwm uTt

s3uapn3s JO JIaqunu’ Te30f]

]

\

Tooyos ‘g opeab ut

w dnoab A3taouTtw woxz jou

S3U9pnls JO I9dqunu Telo]

G L9pRID

s sTo0Uds’

WOOISSRTO

yoe® UT S3usapn3ys

JO Isqunu Te30L
A

'

/

S TQOyoss ‘g, apeab

ut w dnoxb A3TIOUTW WOIJ
.s3uspnis JO ISdqumt ‘Te30[

s

s Tooyos ‘g oprab
‘g woOOISSETO UT W
dnoxb AjTIouTw WOIZ
_sjuspnis jO I9qunpN

cez|Lz|8z|ze|Tei8z|og]|0€
»9yT)0Z|6T|6T|6T|9T|9T|2C
>68 _T\. 6 |cT|zT|zT|PT|8
8 L 9 S v € ¢

— \’ S
SWOOISSBID “

MO0X sTyl ut w dnoxb
A3TI0UTW WOIF FoOU
sjuepniys JO sIOqUNN

MOI STU3} UT W
dnoxb AjTaouTw woxj
S3USpPN3}sS JO SIdqUNN

25

O

Aruitoxt provided by Eic:

E



N

\

minority group m (top row), and of students ngt trom’minor-
ity’group mﬁ(denoted as xrj; bottom row),.to the eight‘class-'
~rooms or.the grade. The marginal numbers are various totais
which will;be useful at\gertain-stages of the discussion; .
they are defined directly on the figure:
‘ A s1milar array can be used to specify the dlStrL‘.
bution of m—students (from minority group m) and r-students
(students from all other groups ~ the "remainder") in a parti- -
cular grade to the different schools of a district. In |
this.case, the columns of the‘array would‘denote different
schools (rather than classrooms) The marginal totals at
the right would denote numbers of m-students and r- students
in the particular grade in the district, the marginal totals
at the bottom would denote the total number of students.in
the particular grade in each school,_and the grand total at
the lower right corner would give the total number of stu-
dents in the district at the particular grade level being

examined.

2. Difficulties with simple indicators of racial bal-

ance. In order to develop suitable racial balance indica-
tors, a quantitative way must be found to characterize student:
distributions The most direct and simplest way to develop

an indicator is to work di“‘ctly with the percentages of minor-

ity students (m-students) in each class or school. .These per-

i

centages can be manipulated and displayed in various ways to




. try to describe the extent of school or classroom.balance exist-
ing insthe schools or classrooms of a district.

Indicators constructed from percentages of minority
stniepts have been used frequently to measufe'racial balaice.
FdT either the classrooms in a schocl‘pr thebschools in a dis-
trictqfthe following quantities can be defined'(as‘usual, for
a particular minority groun and a particular grade) :

° minimum percent. The smallest percentage of

minority students found in any classroom {or school);

° maximum percent. The largest percentage of

i minority students found in any classroom (or school);

® percent range. The differénce between the

maximum and minimum percents;

average deviation of percents. Suppose p1, Py

P5... are the percents of minority students in different classes

(or schocls), p is the percent of .minority students in the school

(or the district), and n is the number of classes (or schools).

/ Then the average deVlation of percents (AD) is defined asx

|p,-pl+Ip,=pl+. --+\P'm-p\°,

AD = n

.where th& vertical lines around Ipi-p], indicate

that the positive version of the. two possible differencesﬁr

- 27 -




(pi-p) and (P“pi), should be chosen in order to Tafe each
EéEE in the AD positive.* | 0
| To see why these quantities should not be used as
indicators of racial balahce,‘consider the'fouf examples
of classroom distributions shown in Figure III-2 fcr‘a partic-
'ﬁlar-minority group; In the first dlstrlbutlon, classes 1
through 6 are perfectly balanced (the proportlon of minority
students in these classes is the same as the proportion of ml;
nority studénts at that grade level in the school), while classes
7 and 8 are maxima}ly unbalanced.l In the second distrihaticn,
all classes are maximally unbalanced. the that'the max imum
percent, minimum‘percent and percent range are the same for
these two distributiOns even thouéh the classroom balance
pattern is,quite different.
Hence maximumsand—minimam percents and percent ranges
are hoof indicators cf_racial balance. | The reasoh they are
.poor indicatcrs is because they only characterize'the‘extremes
of the classroom distribution, ana many different'distributiohs,
‘differihg greatly in their bafterns of racial balance, can. have

the same extremes.

*
The AD can also be written

’ lPi‘P_l ,

AD =
i=1

-where the I indicates the addition shown explicitly in the first equation.
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The average deviation (AD) looks like a stronger choice
for an indicator-of racial balance.” The AD is much smaller for
the first distribution than it is for the second, reflecting the
first dlstrlbutlon s greater extent of classroom balance. The
dlfflculty Wlth using the AD as a racial balance 1nd1cator

is illustrated by the second, thlrd and fourth dlsrrlbutlons.‘
All three show the same pattern of classroom balance, spe-
c1rlcally complete 1mbalance, vet the AD decreases in vaiue

: from 50% for the, second distribution to 229 for the fourth

/
distribution. This decllne in the aD is a consequence of

its dependence on the‘different'racial heterogeneities

- (shown in the first column of the flgure) of the student

- populations in the second thlrd and fourth dlstrlbutlons.
Therefore the average deV1atlon is$ a poor lndloator of raC1al
balance because it is affected by’one of the factors consid-
ered to be "uncontrollable" in the previous section of this
chapter.

Simple 1nd1cators o rac1al balance suffer from
one or both of the faults 1llustrated by the above examples-
either the indicator does not characterize student distribu-
tions precfsely enough to allow-different patterns of raoial
balance to be distinguished from one another; or‘part of the
variation in the indicator is attributable to one or more of

~ the "uncontrollable" factors identified in the previous sec-

tion; or both. Therefore the status of racial balance in a




school’ district can be misrepresented if these simplé indica-
tors are hsed-tq measuré échool:or classroom balai‘.r.lce.E If
“decisionsjconcerning racial desegregation programs are based
on'tpe use of simpﬂe indicators, such decisions could produce

conseguences inconsistent with the objectives. of racial deseg~-

regation.

3. A new indicator of racial balance.

a.. A different approach. The previous discussion

sho&s fhat a differenﬁ way to characﬁérizé student distributions
(other than by such simple properties as minimum peréents,~maxi-
mum percents, and so on) mist be found if récial balénce indica-
tors that.meet the'requirementé of Sectioﬁ‘A of thisichapter are
to be deVélopéd. The property that suitably characterizés each
student distribution, and that leads to acceptable rac1al balance
indicators, is ‘the probablllty that a partlcular dlstrlbutlon
will occur if students are -assigned at random (that ;s, without
knowledge of the raciél groups to which the students belong) to
schools or to classrooms. The procedure for calculafing this
pfobability is well known.* Pregisely/the,same.procéaure is
used tb calculate the probabilities (or "odds") of ﬁifferent

card combinations in bridge or poker.

See any text on the theory of probability, e.q. W. Feller,
. - An Introduction to Probability TheorvAgnd_ltsmAppllcatlons,
vol. I. John Wiley and Sons, New York, 1950.




,

A simple example will serve,toﬁiliustrate héw a 
_distribufioq«is-characteriéed by its probabiliﬁy of occurrence,
ahd to iilustrate how this probability reflects the degree of
racial balance inherent in different distfibutions; Suppose
ﬁe wish to distribute é student population consisting of 12
students, 6 stuaents from minority group m and 6 students
erm_thé "majority"‘group’(labeled r), to two classrooms.
Suppoéevalso thét'eaéh classrosm accommodates 6 studénts
(that is, the class size is fixeé af 6 students). In this
case, there are seven possible distributions. These distfi—
butions are shown in Figure III-3, along with the probability
that,eéch wiii occur if the 12 students are distribdted,'six
to each classroom, at fandom.

The interpretation of these prébébilities»is
quite simple. If the 12 students were distributed to the
two classes without any consideratioﬁ being given to‘their
race, there is only one chance in a thousand (0.1% probability)
that distribution j} and'distribution 7 would occur.* inn
contrasf, there aré just over four chances %n ten7{43.3%ﬂ
probability) "that distribution 4 wbulﬁ'occur. The proba-
bilities of occurrence of the other distributions fall between

these two limits, as shown in the figure.

* ’ !
The probability of occurrence of the least probable distribu--

tion falls off very rapidly as the student population increases.
For example, for 16 m-students, 16 r-students and two class-
rooms of equal capacity, this probability is approximately

1077, or 0.0000001%.




Distri- Distribution - Probability Probability of"

bution = (m denotes of occurrence occurrence ex-.
number minority students " - pressed as a
~* r denotes - percent
remaining students)
1] 2] o
1 e 0.001 0.1%
REREINY -
112
2, m 1ol 0.039 3.9%
> 3 v .
1] 2
m|2 6 : . :
3. it 0.244 24.4%
6 12
112} -
L, T h. 0.433 - 43.38
61 6112 '
1]2]
5, ‘;“2‘ AR ' 0.244 24.4%
616112 '
1] 2 .
6. 0 ERR A 0.039 3.9%
61612 |
1] 2 '
m[{6] O} 6 ; .
/. . = R B 0.001 0.1%
61 6]12
. * . .
Totals 1.001 - 100¢%

* ’ .
Not equal to 1.000 because ofArounding errors.

Fig..III-j. Distribution of 6 m-students ?from minority group m)
and 6 r-students to two classes, six students to each-class.
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Distribution 4, thc most‘probable distribution;
’corresponds to-maximum classroom balance:’ the‘proportion of
-minority students in each class equals the proportion of minority

’ students in tne population of 12 students being assigned. DlStrl—

butions l and 7, the least nrobable distrloutions, correspond

to minimum classroom balante the proportions of m-students

in both classés are as far as they can be from the proportion .
\ .

o) of m-students in the porulation of 12 “students being assig%ed.

A

-

Distributions 3 and 5 are less balanced than- distribution 4

but more” balanced than distributions 2 and 6, and so on. |

- ™ f
Thus the probability of occurrence of a particular

classroom distribution is directly related not only to the |
"operational definition of classroom balance given in Sectionr
A of this chapter, but also to the degree to which the intent
of racial desegregation--that assighments to classrooms be *
made without taking the‘race of the students intofconsidera—
tion--has been fulfilled. 1If student distributions of\low
probabiiity are encountered (i.e.} large,imbalahce);ua high
likelihood exists that the race of the students was a factor
in bringing about those distributions. ‘The lower the proba-

" bility associated with a distribution)- the higher the

imbalance, and the higher the likelihood that the assignment




of students was influenced by knoWledge of race.* These state-
"ments apply not only to distrlbutions ot students to class- ©
‘rooms within.a.sohgol but to distributions of students to
schools witbin a district as well.
The probability of occurrence of a student digtribn—
,th?, unllke the simple 1nd1cators dlscussed earller, is so
nt’"ately related to the extent of racial balance in that
dlstrlbutlon,othat it is tempting to use ‘the probablllty it-
self as a quantltatlve 1nd1cator of racial balance. nfor-
tunately, the numerioaI value of the probabllltybls affected
by wihcontrollable" ractors, such as the size and racial
vheterogenElty of. the)student pOpulatlon ‘being assigned, to
which a sultable balance indicator must be 1nsens1t1ve.**
Therefore,a measpre, or function, of the probablllty must’ be
found from which school and classroom balance indioators

satisgying all the requirements discussed in Section A of

this chapter can be constructed. v

*. Or influenced by knowledge of some characterlstlc which is RS
strongly correlated with race. For example, if the black stu- ‘.~
“, dents in a particular district live in a ghetto area, then‘ the
placs—of r§s1denq//oﬂfa student is strongly correlated with the
student's race. In this case, ass1gn1ng students to schools on
the basis of where they reside in the district would be eguiva-
lent to assigning students to schools on the bases of their race.

\
i

** These properties of the probablllty are dlscussed in the
append1x -

kS
N




)
L4

' b. Constructing the indicators. In order to formu-

late suitable indicatcrs, a certain amount of mathematical .
maneuvering,ls neceséafy}ibeéinning wlth an examination of the
formula used to calculate the probability that a particu-
lar student distrihution;will cccur.. Tt is not necessary
to know specifically hou an indicator is.obtained in‘order‘
to usée it. to calculate school or classroom balance, any more
than it is necessary to. know how- to calculate the OddS\ln
poker in order to use the results in playing the game.
Consequently, the.technical discussion"leading to the for-
mulation cﬁ the indicators described below has been‘placed'
in an-append}x to these guidelines, and the discussion’
in this section -has been limited to a desctiptlon of how
the indicators are constructedvand interpreted. The for-
mulas required to calculate_the indicators and other
related'quantities appear in fcotndtes.

The data requlred to determine numerlcal values
of the school balance 1nd1cator for a particular grade (or the
equ1Valent) are the number of students at that grade level

from each group (mlnorlty and "majorlty") in each school

‘_ within the district. The data required to determlne numeri-

K4

cal vaAues of the classroom balance 1nd1cator for a partlcular

P4

grade (or the equlvalent) and ‘school are the nunber of students
from each‘group (minority and "majority") in each classroom
.(or the equivalent) of the grade. (See Figure III-1 for an

eXample of how classroom data might look..




. N :
¢ For each minofity group and grade level (or the

equivalent), indicators of school balance withih the district
and classroom balance within each school are seéafately con-
structed. Howé&er, since the process of distributiﬁg students
to schools and the pfocess of distributing students to class-
rooms within 'schools have a common.mathematical representation,
the £9£E (altﬁough not the méaning)'of the school and classroom
balancé indicators.is the same. -

_‘ School balané% indicator. - The school balance

indicator for a particular minority group m and a particular

. grade g will be denoted as Bmc' The school balance indicator

is expressed as a percent and is constructed as follows:*

B

B_ = 100 x "ng)max ~ "mg |
mg (1méj;ax B (?mg)min

[y

*
The quantity ng which appears in this formula s defined as follows:

. S
log N-L]; + N - .
mg 92. N [Vmlog, Ny rlogerfz (Nsl°gst) ; E -(Nmslogszs + Nrslogers) ,
s=1 s=) .

T

where:
N = total number of students in grade g in the district (fixed);

N ° = total number of students from minority group m in-grade g'in'the district

’ m
(fixed);
i N =N~ Nﬁ = total number of students from all other groups (the "remainder”) in
grade g in the district {fixed); "
Ng = total number of students in grade g in school s (fixed);
Nog = number of students in grade g and school s .from minority group m (variable);
v . .
’ N.g = Ns - Nms = numper of students in grade g in school s from all other groups
(variable); "
: -
S = the number of schools in the district (fixed).
- 37 -
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The. quantity (ng)max is the value of ng which corres-

ponds to the least probable distribution of students from
minority group m and grade. g to the schoolq of a drstrlct
(minimum school balance). For the least prokable/distri-

bution, ng takes on its maximum possible valueé The quan-

tity (T_ ) _._ is the value of T  _ which corresponds o ‘the
mg’'min : g /

most probable distribution of students from minority group m

—_— !

and grade g to the Schoolsﬁof a district (maximum school
balance). For the most probable distribution, ng takes on

ltS minimum p0551ble value. The quantlty forming the deno—

minator of Bmg’ PTmé)maX - (ng)min]y is just the.range of

possible values which ng'can take on for different distri-
butions of students from minority group m and grade g to/the

schools of a district.
. !

The quantity [(ng)max ‘V(ng)min] can be compared tou

a path to school balance. The path runs from minimum school

balance, (ng)mak' to maximum school balance, (ng)min°

ng is a point on this path, and [}ng)max —'ng]'is the
distance which the district has traveled along the path to
maximum school balance. Bmg’ then,.can be interpreted as
the extent of school balance ackleved by a dlstrlct (for
stuoents from mlnorlty group m and grade g) relatlve to the
extent of balance that the dlstrlct EQElQ achieve, glven the

ize and racial heterogenelty of the student pOpulatlon en—

rolled in grade g, and assuming fixed school capacities.

1



O

ERIC

Aruitoxt provided by Eic:

.
~

®* Classroom balance indicator. The classroom
balance indicator for a particular minority group m, grade
g, and school S will be deroted as bmgs‘ fhe classroom
balance.indicatdr-is expressed as a percent and is con-

structed as follows:*

b - 100 x tigs)max ~ tngs:
mgs TE;ngs)max - (tmgs)min

s

b
1

*
The guantity tmgs which appears un this formula 1s defined as follows-

. \ ' D
= . 1
tmga logZNs N, Nmslogsz; + N log N, E (n 1og n ) - (nmclog noet nrclng“rc)

cm:1 c=1
where:

Ns = total number -of studenps'in grade g in school s (fixed);

ng = number.of students in grade g and school s }rom minority group m (fixed);

Nog = Ns - hms = number of students in grade g in school s from all other groups (f;xed){

n, = total number of students in classroom c of grade g and school s (fixed);

Noe = number of‘students in élassroom c.of grade g and sphpol s from minority group m

' {variable) N : . .
T L ;‘number of students in classroom c of grade g and school s from all

other groups (vari;ble); .

C = the number of classrooms in(grade g and school s (fixed).



The indicator of classroom balance,”bmé;, can be

interpreted in precisely the same way for student assignments

//

to thHe classrooms of a éarﬁicular grade and school as the
school- balance indicator( Bmg’ was intérpreted fo; student .
.assignments to schools. The indicator bmgs is the extent of
Classroom balance achieved by-SChool s (for students from
minority groﬁp m and grade g) relative to the extent of balaﬁce_
that the school could achieve, given the sizé and racial . .
heterogeneity of the student population to be assigned to the
classrooms in grade g in thevschool, and assuming fixed class-

room capacities. The gquantities (b ) and (b ) cor-

mgs’ max mgs’min

feSpond respectively to the least and most probable_distribu—
tion.of-m—studenés to the classrooms of grade g in school's,
and so on.

The construétion'of maxiﬁally balanced and unbalanced
school and classroom disfributions and the calculations of
Bmg and bm s ffom‘school and classroom data are intended to
be performed on é/digital computer. HThe formuias for»ng and
tmgs given abové are in a form suitable for machine.calcula-v
tion. Riverside Research Institute sfaff have performed
these calcuiations for over 20 simulations of student distribu-
tions t§ schools and to classrooms. The;resulté of these

calculations, some of which are used as examples later in this

Section, support thefollowing conclusions: B and b are
- mg mgs




S

indicators of school and classroom balance that are consis=-
tent with the opefatiohal definitions 6f school and classroom
balance introducéa_earlier; they aée independent of one
arnother; and they are not sensitive to factors such as stu-

/

dent population size and racial heterogeneity.

Although both Bmg and bm are gquantitative indicators,

gs .
the calculated values of these indiéators must be intefpreted
vwith care.  The range 6f values of the indicators Bmg and
bmgs cOnstitutg ord;nal mgasurement scales.* Ordinal scales
can only be used to order observed phenomena systematically
(in this case, student'distributions to schools and class-
rooms) .. For example, if two distributions have the same
value of Bmg’ they can be Said to represent the same extent
of racial balance. Furtbermore, a distributibn for which
Bmé ; 50% can bé‘said to show a greater extent of échool
.balapce than a.distributiop for which Bmg = 25%. .However,
it is not correctvto conclude that the distribution for which
'Bmg % 50% reflects twice as muéh school balance as ﬁhe ais:
tribution fof which B = 25%; that is, ratios (and, for that

matter, sums and differences) of valués of Bmg for different

- Qistributions have no real significance.

* For a discussion of measurement scales, See; for example,
S. Siegal, Nonparametric Statistics for the Behavioral
Sciences, chapter 3. McGraw-Hill Book Co., New York, 1957.

I
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iThese li@itations-éﬁould be borne in mind when several
school or classroom bélance indicators are combined to sum-
marize the status of school ér ciassrqom balance.throughout
a district.‘ Combinations of balance indicators also give
rise to ordinal scales, and only relativézsignifibance
should be attached to the pgrticular vaiﬁgs which these
cdﬁbinationg may take on. | |

Particular values of school and classroom indicators may -
acquire‘}ﬁCreaged éiénificénce as a éonsequence of investiga-
tions into the effeéts Ofﬂdiffefent segregated environments
on the'qognitivédand hén—cognifive behavior of children from
different.minofity and "ﬁajority" groups. 1In this event, school
and classroom indicators can. be adjusted to accgmmodate the-re;
sults of such invéstigatidns.‘ For example, preliminary data
indicate that when only one ér'two black .students are in a
Classroom,‘they'tend to be more alienated than when the number:
;of black students, in the classroom is sohewhat larger.* For
this reason a school haviné only a few black students in.a par;
ticular gradé may\Wish to maintain a degree of classroom im-
.béiance in order to héve no less than,'say,’four black students
in-;ny classroom. Under these circumstances, the“smallest pos-

sible value of tmgs consistént with this constraint would be

*

Koslin, S., Koslin, B. L. and Pargament, R. Efficacy.of
School Integration Policies in Reducing Racial Polarization.
Paper presented at the meetings of the American Psychologica
Association, Honolulu, Hawaii, Septémber, 1972. :




greater than (t ) . To ref]ect this school pollcy, t

mgs’'min”® mgs

correspondlng to the dlstrlbutlon in Wthh no less than four

black students are found in any class could be defined as

"(fmgs)Ainf" If thlS adjustment is made, the maximum value ef
the racial balance indicator would continue to be 1000, corres-
ponding to maximum classroom balance in the.face of the policy
constraint that no less'than four blackrstudents must be in a
classroom to avoid allenatlon effects : - | -

| To 1llu%trate the use of the indicators; as well as the
discussion in the previous paragraph,'the classroom balance
in the“third grade-of a particular school will be Calculated.
For theupurposes of this example, onlyaone minority group
wiil be assumed to be represented (blacks:£h=1) and the racial
heterogenelty will be assumed to be 10% (i. e., the student |
.populatlon to be ass1gned to classrooms is 10% black) . = The

remaining conditions specifying the student populatlon to be

distributed to the third grade classrooms of schools.

Ns = 240 (total students in the third grade);

Nis-= 24 (black students in the third grade);

Nrs = 216 (remaining,students in the third grade);

C = 8 (number of classrooms in the third grade);

n_ = 30 for all classrooms'(class size--the same for all

classes in this ~xample).

* In-presenting values of an indicator calculated from

"(t ) ", the constraint should be expllc1tly identified
mgs ' min

to avoid m1s1nterpretat10n




RS .

V The distributions requiredlfa\galculate the classroom
balance indicator in this“exampié aﬁé_shown‘in Figure III-4.
Distribution 1 is the_éctual distribufig? of students ﬁo

1

the third—érade classrooms of the schoo \\\Applying the formula

for t to- this distribution, t = 0.111 is obtained.
mgs : . . 138 v

Distribution 2 corresponds to the most probayiz distribution

_(maximum classroom balance) for which the for la for tm

gs
)

glves (t13s min = 0. 'DlSt?lbutlon:3 corresponds\ to the least

probable distribution (maximum classroom imbalance) for wnich

" the formula for tmgs gives (t ='0.379. Therefore for

1as)max
‘the actual distribution (distribution 1), the classroom balance -

for black students in the third grade in this school is:

(t, 6 max =~ Fiis | 0.379 - 0.111
; = 100 x
(t y - (t y . 0.379 - 0
1 ' T13s" max 138

= 71%

;b13s = 100 x

min

. N ' ’ .
On the other hand, if the policy of the school is to
~have nc. less than four blacks in each class to évoid'aliena—
tion effects, then distribution 4.is the appropriate one from

i ] n " i p .
wh;ch to calculate (tzas)min . In this case, the classroom

-balance for black students in the third grade becomes

t t ' ;
138 max 138 . 0.379 - 0.1111} _ 544

= 100 x
13S o - 0.379 - ¢.044
. ‘t ) -(tlas)min"




School: s Grade: 3

- tlas = 0.111
r |23]25|25|23|30{30{30({30]216 '

30130130130130)301301301240

=11 3| 3] 3| 3| 3| 3| 3| 3| 24

(t1as)min =0

r |27]27| 27| 27| 27| 27|27]27] 216

30/30]/30(30!/30|30{30(30]240

m=1124} 0} O 0| 0| O O O 24

(t13s)max = 0.379.‘

r | 6[30{30|30|30|30!30(30]216

30130/30130]30(30!30[30([240

m=1lji 4 4} 4| 4| 4| 4| 0} O] 24

1as)minv = 0.044

n (t
r |26/26|26(26)126/26|30|30}216

30130]30|30(30]30|30|30]240

Key: m=1l denotes black students
r denotes remaining students

Fig. III-4. Examples of distributions required to calculate
classroom balance under different conditions.

'\
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o The value of cléssrsom Balance is higher in this "constrainedﬂ‘

Q_case because ciassroom balance is being determined relative
to a distribution (distribution 4) in which some imbalance
is beingfmaintained in order to avoid alienation effects/
rather than'relati?e to the.most probable distribution
(distribution 2) which corresponds to‘maximum classroom
balance. | o . . -

W When only a small number'of minority students'are being
distributed to schools or classrooms, large changes in the
values of the balance indicators can arise if one or two
minority students are shifted from one unit to another. ‘Fori
exaﬁple, suppose the student populatioﬁ contains only one
minority student, and suppose further that the entire stu-
dent populatlon is to be distributed to two classes of un-
equal size. There are only two possible distributions in
this case because the single minority student must be in
either one ciassroom or. the othér. Nssessarily, one of thé
two possiblé d{stri%utions corresponds to (t___) énd the

mgs ' max
other corresponds to (t ) ._. Therefore by shifting the

mgs’min
single minority student from one classroom to the other,
the classroom balance shifts from 0% to 100%, or vice versa.
Situations like this will arise when either the number
of minority students is small, or the number of available

schools or classrooms is small, or\both. In such cases the

number of possible distributions,-and consequently the number




..' v -
of different values which the balance indicator can assume,

-

is also small. . ' S

Describing racial balance in terms of balance indicators
related to the pfoportions of minority students in schools
~and classrooms is simply not appropriate'when only a few
minority students are invleed.~ If the number of possible

. . . N,

distributions is, say, ten or less, the balance indicators \\\
servé little purpose. The-assignment to schools or.blaésrooms<
of tﬁe=few minqrity students involved is best handled
on an individuél'basis ih éuch circumétances, and the use of. .
balance indicators to describe these distributioﬁs can be
dispensed with. | — —

4. Suggestions for the presentation of school and class-

room balance information.. Care must be taken to

describe fhe status of racial balance within a di;trict

. with precisionkand.without'distortion. Racial balance is
a complex and sdbtlé-matter, and poorcdecisions can resul?
if important elements of school.and classroom balance
information are suppressed'ih the decision—making'process.
_ The purpose‘of this section is to suggest ways of pre- |
senting racial balance inforﬁation,fdrﬂdecision-making
purposes, to suggest methods qf summarizing schéol and
classroom infofmation, and to diséuss briefly what utility

these summaries might have. The discussion is guided by the

following precepts:



® School and classroom balance information.should

be presented separately for”each minority group represented
in the student population of the district: Rsee the discuSSion

in Section A of this chapter),

In any presentation, the numbervof minority stu-

dents,in each school or'classroom should be pfbsented along

¢
‘ .

with the corresponding calculated value of the balance indi-
cator. If several grades or schools in a district show a

S
high degree of imbalance, and iEf district resources for deseg-

regation programs are limited the number of students affected

‘by different candidate programs could be a determining factor

‘——t“—*in—decrdrng—whrch~rmbalance_condition to address first. This

procedure &ill alsc serve to identify grades in Which the ndm-
‘ber of minority students‘is too small to permit racial balance
%indicators to be usefully employed

a. " The presentation of school balance information.

\ An example of the suggested format for the presentation-of
,district-wide'schoolfbalance:information~for one minority group
is shown in Figure III 5. A similar presentation would be made
ror each minority group attending the schools of the district
In this example, racial heterogeneity for the : minority group
is. 256 for th;ldistrict as a whole," but it is 45% in the’
first grade and falls to 5% in the eighthvgrade. It is assumed

that the district has, eight schools; and that there are eight
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grades in each scth;. Ih practice, a digital computer would
generate the presentétion;

The array on the left of the figufe gives the num-
ber of students ffomvminority group m in edch grade and schocl

.

of the district;, The usual ﬁérginal totals giving the‘nﬁm~
ber of mfstudentsiper gradg (right) and m-s tudents per school

(bpttom) are shown. The number of r—sthdents (the "remain-
der")'per grade and per séhdbl is also.shown, set off from
the margins of the array witih spaces.

o For this example, the cal;ulafed values of the
school balance indicator,vBmg, are shown on right ;ide of the.
figure along with a number called the "ygightgﬁféchool imbal-
ance" (fﬁb) which is discussed below. ;Tﬂé';glues of‘Bm show
that‘échool'ﬁalance is not particularly.high in gny'grade in
. téis district. vTheLlafgeSt imbalance exists in grades seven

and eight where, however, thé numbers Qf students_frqm mihoxity

group m are relatively small. '

It is useful to ‘construct a. weighted index of

school imbalance by grade, T

mg’ to flag extremé situations

. *
which may require priority action %y local administrators.
This inde#‘will be large for grédes in which school balance is

low, or when a lérge fraction of m-students is affected, and will

*

I is defined as tollows:
mg

minority group m-in
grade g of the district
the number of students
from minority group m
in the district

Img balance by grade

number of studen*s from
- _ [welghted school 1m-] (100 - Bmg) x




be "doubly large" for grades in which school balance is low

and the fraction of m-students affected is high.

The values'of the weighted school imbalance index :

for the illustrative case discussed above are:shown in the

T~ .

-extreme right colaﬁh of Figure III-5. If district decision-
~makers are interested in identifying "the largest groups
with the greatest needs" as a basis for o;dering decision
priorities, which is what the imbalance index isbdeéigned to
do, the imbalance index may be more uséful than the sghool
.balance indicator. In the example; the third-grade imbal-
ance index is highest, even tHoﬁgh-sChool balance is lower
in other grades (the seventh aﬁd eighth) Qith fewer minorit&
group students. | a

If the district wishes to summarize the status of

school balance for stgdenfs from minority group m over all

[

grades, a weighted.school balance index, §ﬁ, éan be con—

i

structed.*

* = : .
B is defined as follows:

: nuiber of students from
r ‘ , ' minority group m in
§ = lweighted school - s x |grade g of the district
m Lbalance, all grades mg number oi scudents from
; all minority group m in the
grades district -




This index may be uséful in making yearlto:year or inter-
district comparisons! It has the property that its value
is heavily influenced by the school balance in'gréaes’con—
taining large numbers of minority group students, and iess
so by the'school balance in grades containing fewer miﬁﬁrity
students. The weighted school balance index for the exampie
gbon'inﬁFigure III-5 is 59.9%, and appears at the bottom of

the ?igd%e.

b. The presentation cf classroom balance\informationl
The presentation of classroom balance/information requireé |
several separate displays for eaéh minority group attending
the schools of the district. Alsgparate display of claés—
room balance information for eaéﬁfséhbol-in the district,
analogous to the display of school balancé information in
Figure III-5, should be présented. A district-wide summary
of classroom baléhée informapion‘should also be constructed.
An example Qf a display of classroom balancc infogmétion‘fof
a particular school is showﬁ in Figure III-6. An example
of a district-wide summary of classroom balance information
is shown in Figure III-7. | ‘

- Figure III-6 shbws c%assroom'balance information
for students from mindrity group m in school numbef f of
disgrict Y. Each grade is assumed to have 8 classrooms.
Raciél heterogeneity is roughly 50% in the school as a whole,

but varies from grade to grade. Except for the omission of
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marginal totals at the bottom of the array on the left,* the
format is identical to the format in Figure III-5.
The calculatéd values of the classroom balance

indicator for school 1, b 41 are shown on the right of the

2

figure; along with the weighted classroom,imbalance‘index,

°

- .

* *

. The values of b indicate that classroom balance
mg1 mgs

is lowest in the fifth grade, and relatively low in _the
third andlfourth grades. The weighted classroom 1mbalance
"index is highest for the fifth grade in this case. Even the
larger number of minority students in the thlrd and fourth

.grades .cannot offset the effect of extreme imbalance in the

fifth grade.

R B
. It maker no sense to combine students in classrooms having the same identifying number
in different grades. The classroom number is an arbitrary identifier.

L8]

This quantity is defined in the general case for each grade in & school (by analogy to
the school imbalance case) as:

number of students from

weighted class- minority group m in
T = |room imbalance = (100 - b ) x |3rade g of school s
ngs by grade mgs number of students from
Ve minority group m in
school s
K
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. The. status of classroom balance over all grades in

school s for students from minority groﬁp m can be Suﬁmarized

by'EOnstructing a wéighted.classroom palance index, Ems'*

This index may be ﬁseful in making comparisOns among dif-
ferent schools in the district (having thé same number of
grades) or fh.makinq year-to-year comparisons. The weighted

‘ classroom balance index for schéoi 1, Bml = 60.6%, appears'
Qﬁ the bottom of Figure III-6.

Figure III-7 illustrates a district-ﬁide summary of
classroom balance information. The district ié assumed to
have three sdhobls, one of Qﬁich (school 1) is the school
-USéd to-illustrate the presentation of classroom balance
information in %iguré ITI-6. The array én tﬁé left in
Figure IIi-? gives the number of students from mipority
group m in‘each grade'and schéoilof the district. The array
on the.right is composed of tﬁe-values of the"classfoom
balance indicator for each grade and school withinvthe dis-

" trict. The data show that school 2 has perfect ciassroom
balance in all grades. whiie in schosl 3 classroom balance -

decreases as grade increases. Note that Grade 8 of school 3

is COmplétely unbalanced.

* Bms is defined as follows:

number of students from

/ i - i ity group m in
/ weighted class minori 1
= all = grade g of school 8
Sms [;Sggegalzzggél s bmgs * | number of students From
' all . minority group m in
grades > lschool s
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N 'The‘display'in Figure III-7 permits rapid associa-
- tion of the.degrée.df classfoomvbalance in-any grade and

school with the number of m~students affected. For example,

the array on the left shows that there are 32 m-students in

grade 8 of school 3.
A weighted'classroom imbalance index for each grade,

- . *
img’ has been constructed to flag extreme situations. = Local

administrators méy wish to use these flags as a basis for

N

ordering decision priorities. ~A weighted classroom imbalance

- , * % .
index for each school, ims’ has also been constructed. This

-~

index could serve to identify schools which might require

priority action by local administrators.

.

*

img is 'defined as follows:

number of students from

B weighted class-
1~ = |room imbalance =

n (100 - brags) ¥
9 index by grade

gs
all
schools

&

*n

Ims is defined as follows:

, /

minority group m in
gradeé g of school s
number of students from
minority group m in
grade g

number of students from
minority group m in
grade g of school s

. weighted class-
| I = |room imbalance = E (100 - b ) x
i ms index by school rYSe mgs

grades

-

Q

ERIC

Aruitoxt provided by Eic:

number of students from
ninority group m in
school s
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These imbalance indices have been calculated for'the
data shown in Figure III-?. 'Tﬁeir values fer each grede and
school are entered at the right end”bottom'margins of the
array of classroom balance indicators in the Figure. The
classroom imbalance index by grade permits the fifth grade .

to beyidentified qﬁickly as the grade which probably should
receive high priority~if desegregation'programs by grade
are being élénhed by the district. Thelclaseroom_imbalance
index by school permits scheol number 1 to be identified
quickly as a poeeible firs® target if desegregation programs
by scheol_are being planned by the dietrictT “ |

For purposes‘ef makiﬁg the year-to;year or inter-
district comparisons‘described earlier, aiweighted class-

room balance indicator, Bﬁ, which summarizes the status of

classroom balance for studente from minority greup'h’ih all

Vgrédes and SChoole of the diStrict, can be constructed.*

‘The value of this index for the example given in Figure

I11-7, 5ﬁ'= 71.4%, is entered at the bottom of the Figure.

* Em is defined as follows:

number of students from
o weighted class- ' : mingrity %rouﬁ miin
. B : grade g of school s
Em = [room balance, all ] = E ‘ § : bmgs ¥ |number of students from
grades and schools minority group m in the

: all all s s
{ grades schools district
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C. ~ The Role of Racial Balance in the Monitoring»and

Evaiuation of Desegregation Programs.

Racia;>balance indices fill two importent-roles in.the
moniforing.and evalﬁation of desegregation pregrems; First,
they are themselves the effectiveness measures .which determine

1

the degree to which a desegregation program has been success-~
ful in eccomplishing_its objectives for structufel change in
the schools and‘claesrooms'of a district; or, if a desegrega-
tion programrektends'over several years, they measure‘Fhe
progress which is being made toward the attainﬁent of the
deeired degree of structural change.l Second, racial balance
indices, together with racial heteregeneity indices, cohsti_
tute the minimum set of en?irohmental variables required to
determine the cognitive and hqheognitiVe~effects of a dese-
gregation program in the,secend phase of.eQéluation {see
Chapter II). |
The data required to.determine school and classroom

4 balance ihdiees (asvwell as racial heterogeneity indices)
have been specified earlier in tﬁis-chapter.4 It is only ’
necessary to khow the number of students from %ll groups
(minority ehd majority) in eech érade in each school, and
in eaeh classroog\of each grade within each school, to
calculate these ihd}cee. However, the crux of desegregatien
lies in the cognitise\and noncoghitive chaﬁges produced in.

the.behaQior of participating students, and sufficient

- s
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information should be gathéred by districts to permit nct
only‘tﬁe calculaticn cf racial balance indices but also the
evaluat%on cf these behavioral.changes.

In Chapter vV, the major typesAof evaluative sfudy de-
signs afc dcscribed in détail. Each_requires the collection
of different elements of-information, but all rcquire'more
information fhan.is neceésary just to calculate racial balance
indices. In particular, as indicated in éhapter.II, informa-
tion on- student characteristics is required, and baseline
data characterizing ﬁredesegregation environments is :ssen-
tial. | | |

" Not all districts may have the administrative and

technical resources to undertake the collection of data re-

~quired for the evaluation of desegregation progfams. Further-

more the calculation of raciai balance indices.will require
computer programming'and data pfocessing capabiiities which
are not available £o many districts.

In order to facilitate valid desegregation program eval-
uations,'tha State Education Department is prepared to pro-
vide-assistancé to districts in the collection of pre- and
post desegregation data required for evaluation studies, and
in the calculation;, presentation and iﬁterpretatioh of racial
balance indicesa_-ihe_state Edﬁcation Department will.geaer—
ate forms for the collection of the environmental and per-

sonal data required for evaluation studies, and will assist




the districts in the implementation of the dataécollectioﬂ
~ process. | .

Usihg the collectedy@ata, tﬁe Department will genér;te .
the presentations of school and classroom balance informatiop
that are deﬁcribéd in Section IIfB. These presentation§ will
be prqyided to the districts, accohﬁanied by analyses which
may_be helpful in the‘interpretation'of the‘racial balance
information contained in the presentations.

A comprehensive list of the personal'ana_envirénmental
dafa requiréd to undertake both stages of degegfeéation
program evaluation, and to facilitate ihte;preﬁations of the
results, is 'given below. Some elements of information are
yélready colledted‘by the Basic Educational Data SYstem (BEDS) ,
and are included in the Tist for completen_essT

1. Information to be collected from each school.

)
a. School code. School code may be taken from the

district's BEDS report.

S

b. Ethnic or racial composition of professional

1

§faff. This is the same as Item #3 on the BEDS school data
' [
form.

c. Ethnic and racial composition of the student

body. Number (per grade) of white, black, Puerto Rican, and
other pupils. This is the same as Item #4 on the BEDS school

data form.




= . B \ ¢
" . . . .

|

d., The proportions of boys and girls (by grade)

in tﬁe'student body .

~e. Records of student IQ and prior academic

achievement (if measures or indices are comparable for all

"students)-.

f. Teacher assignments. Identifies, grades where

feachers are assigned to the same class all day (self-con-

tained classrooms) as opposed to grades where teachers or’

children or both'change classes during the day.
¥ ) . ’ )

g. Socioeccnomic data. Estimates of the\perceht
_Of students from low, middle, and hiah SES (socioeconomic

statqs)-homes;

2. Information to be cdilected from each classroom

‘teacher. . h

a. School code. The school code would be pre-
entered on a form which the teacher fillS'out;

b. - Teacher name. The teacher name can also be

pre-entered on the\form. )

c. 'Type of assignment. Does the teacher spend

the entire day with one class or does she or he ﬁave several
teaching assignments? In‘£he latter cése,.does she or he
teach a specialvsubject (e.g., art,\physical eauéation)
where students aré assigned‘tQ sel§~¢ontéined'clasérooms
with one teacher all day, or does evérfvtéacher.ip that

- grade or school have multiple assignments? This information .

i
i




o

is needed to allow instructional units to be iaentwfied and

to make sure that such units are not duplicated in Palanée

computations. . ‘ . ' j\.
: _ ‘ _ A
.
|

d. For each class taught:

l. Grade level )
2. Class enrollment list and total number of
studgnts. |
| 3. Sex and.ethnicity (or race) of each student.
Total number 6f white, bl;ck, Puerto.Rican; Indian and othgr
pupils. - “
4. Number of hours per week that the teécher

meets with_the class. ‘ P

s
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Chapter 1V

Cognitive and Noncognitive Effectiveness

Measures for Desegregation Programs

Once it has been determined that implementation of a

desegregation program has resulted in the desired change (s)

in the racial composition of educational units, the district

may proceed to evaluate the effects of the desegregaﬁion

program on students' cognitive and noncognitive development.

Chapter IV is designed to prov1de dlStrlCtS with guldance in

selectlng effectlveness measures in both the cognltlve and.

noncognitive domalns.

In the cognitive area, where there

!
are many tests and a

long tradition of educational measurement, the/discussion will

focus on two ﬁajerotypes of cognitive tests (Aorm referenced

and criterion referenced), with emphasis on some limitations

/

of each type in the evaluation of desegregetion~programs.

In the noncognitive area, where fewer tests exist and where

-the tradition of measurement (at least 19 the context of

program evaluatlon) is weaker, the ratlohale for including

\

noncognitive measures in the‘evaluation
. i ) ‘<o .
‘programs will be reviewed, criteria for
‘ : &

tiveness measures will be outlined, -and

tests which meet these criteria will be

l

of desegregation
noncognitive effec-
twé racial attitude

described.



: !
A, Cognitive'Effed&iveness Measures

In evaluating desegregatibn programs, coghitiﬁéftests
are used to determine the effects of the programs on students '
'achievement in one or more areas of the academic curriculum,
e.g;hﬂreading, mathematics, science, etc. Achievement in
‘:these dreas is clearly important to those who manage the
. : . N

schools.

1. 'Scope of this discussion. An extensive literature

exists on the theory and practice of achievement testing.
Any attempt to review or even to summafize that literature
far egcegds the scoée of‘this_chapter.*

Specific standardized achievement tests, such as the
Stanford Achievement Tests, the Icwa Tests of Achievement,
etc. will nbt be discussed here either. These tests are
already ﬁell known to schgol diétricts. MOreovér}'a hand-
book " designed to assist school districts in selecting &
standardized tests is now available. This handbook supple-
ments, in a practical way, ihformation provided by test

publishers and technical evaluations of tests available in

Interested readers are referred to Cronbach, L.J. .
Essentials of psychological testing. (3rd ed.) ©New York:
Harper and Row, 1970, and to Thorndike, R.L. (Ed.), Edu-
cational measurement, (2nd ed.) Washington: American
Council on Education, 1971.

** Hoepfnef, R. (Ed.), CSE elementary school test evaluations.

lL.os Angeles: Center for the Study of Evaluation (UCLA), 1970.
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reference works. , : /

This éection of Chapter IV focuses on some limi-/
tations of twogmajor types of cognitive tests (norm,reﬁé}enced
and criterionxreferénced) as effectiveness'measﬁres %n/the
evaluation 6f aesegregation programs, and notes the’;onse—
quences of these limitatiéns on the district'g selection of

a design for the evaluation study.

2. Norm referenced tests. The standardized achievement

!

tests familiar to all school districts are norm referenced.
A student's test performance is interpreted by comparing it

with the performance of other students, usually yéghwthe

performance of the students on whom the tééE-was oriéihéliy
normed. ( -
‘A student's raw score on a standardized test (i.e.,.
the number of items answerea correctly)fhas no absolute
meaning; it does not directly tell what he knows. A student's
raw scofe acquires meaning. only when it is compared wifh £he
raw scoresfof other students. 'This comparfson is usually
expressed as a grade equivalenﬁ score (grade norm)ﬁ A gréde
equivalgnt score (grade norm) simply identifies the grade
level at which a raw score was'the mean score of students

in the norming sample.

*
‘ Buros, O. K. (Ed.) The mental measurements yearbooks.
Highland park, N. J.: Cryphon Press, 1941-1965 (irregular).

}‘J




In evaluating the effects of‘desegreéation dn achieve-
ment,- norm refereﬁced tésts assess whether or not desegregation
causes a change in the acﬁievement of desegregated studehts
relétive to the achievement of other'students. Tﬁe ability
to detect such a change will depend both on the test selected

‘and on the group(s) used for comparative purposes.

a. TeSt selection. All major standardized échieve-

ment tests are sufficiently reliable for groﬁp comparisons of
the type carriéd.out in evaluating desegregation programs;
hénce, reliébility is not an issue in test selection. 'How-
_ever,'the validity of’the test (whetﬁer the test measures Qhat
thé“district.wanté,to measufe) is .a matter of serious concern.
The district must try to select a test whose
- item content matches its own program :easonably well. If
the test does not measure what tﬁe schools are téaghing, a
change in the number of items answered correctly (and hence
a change in relative acnievement vis-a-vis othef studehts) is
uﬁlikély. Even if students are, in fact, learning more after
being desegrégated, the poorer the:match betweeﬂ test conteﬁt
and the district's program, the less sensitive the test is_
_likely to be in detecting achievement changes which result
from desegregation. /
item conteng should also be'e#amined beéause-test
names often do not proviae an accuréte description df what the

tests really measure. Striking examples of test items meas-—

uring skills other than those indicated by the test title
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are found in some reading tests, where items that are supposed
to assess reading comprehension in fact measure abstract
reasoning skills.* The effects of a desegregation program on
‘achievement in a curriculum area cannot be accurately assessed
if items on the test are measuring something else,

In adadition to examining item content before a
test‘is selected, a district should examine the ‘test's format
and instructions. The pffects of a desegregation program on
.achievement in a subject matter area may be masked if the
test format or directions are too complex. Even if deseg-
‘regation does affect héw much students have learned‘in the
area, if students cannot understand test instructions or are
confused by test format, they will be»unable to demonstrate
their higher achievement on thevtest. .In short, an overly
complex test format or overly difficult test instructions |
will probably make the ‘test insufficiently sensitive to -
detect changes in achievément in the content area. This

problem is especially serious injthe'primary grades.

* Since the functidn of norm referenced tests is to compare
the performance of students, these tests are constructed for
maximum accuracy in making distinctions between people.
Therefore, when a norm referenced test is constructed, final
selection of test items is determined largely by statistical
properties of the items. The mismatch this may cause between
test title and item content is illustrated in Klein,|S. P.,
The uses and limitations of standardized tests in meeting the
demand for accountability. UCLA Evaluation Comment, 1971, 2
(no. 4), 1- 7 '




b. Comparison groups. Assuming that the district

succeeds in selecting a test which is valid in terms of test
content and format, the ability tb,detect and accurately
assess changés in achievement associated with desegregatioh
will depend. on the avaiiability and appropriateness of‘scbreé'
with which to compare. desegregated students' scores.
| The ability to Aetect a change in achievement
requires, first, that there be base-line data for comparaEive
purposes and, second, tﬂat the base-1ine data belong to a group
with, which it is féasonable to compare desegregated students'
scores. ' | ; |
Without .base-line data there are no grounds for
COnéluding that desegregation has or has not had any effect
on‘sco;ép, since there is no way of knowing what students'
scogég would have been without desegregation. ' Comparison’
wifp national norms (i.e., treating nétional norms -as base-
line data) is éppropriate only if district students closely
resemble the norming sample and fypically hawe test égores
similar to those of the norming sample. To the extgnt that
the diptrict's students differ from the norming sample in
suph characteriptics as IQ, SES, curriculuﬁ, length qf time
.desegreéated, etc., they may be expectedlto depart from
national norms. | |
Accurate interpretatioh of changes in district
performance under desegregation therefore requires baSetline
¢

)




data from the district itself, either in the form of local

!

' norms or control groups. Local norms, developed over a period
of years,-provide data concefning what scores of studenfé in
-the district were like prior to the;desegregation program,

and thus make it Qossible to detectﬁa change in scores fol-
lowing desegregation. 1If local doﬂtrol groups are used, base-
line data are obtained from groﬁps of students similar to
»thbsevdesegregated but nbt‘involved in the désegregation
program. With eithér type of basé—line data, comparisons are
made between comparable groups, such as between éegregated
black. 1d desegregated biacks,_or between segregated whité:

t

and desegregated whites.

3. Criterion referenced tests. In recent years (largei;
as a consequen¢e of increased need to evaluate the outcomes
of individualized-instruction) attention has been drawn to a
type of tést in which é student's performance is directly
interpreted with‘respect to how well he has mastered the
subject matter being.tested, rather than with respeqﬁ to how
his test score compares with the scores of other students.
Tésté of this type are calied “criterion referéﬁced," since
they are\built to provide a direét measuré of the exten; to
which students havé acquired the criterion skills and knowl-
edge specified by curriculum objectiv’es7 Because items on
a criterion réferenced test are directly related to mastéry

¢ ) .
of specific subjegt matter, a score on a criterion referenced




test is éirectly interpretable in terms of what students have
learned. |
Tests of this type have been routinely vsed by
teachers for many yYears. A Qood example is the weekly spelling
test used to determine how well students ha?e leerned to spell
_the.words studied during a particular week. Students' scores
on such tests are interpreted not with respect to’how-well
other students did on the same test in other schools or in
previous years, but simp;y in terms of howvmuch students learned
of Whét the teacﬁer triea”tetteach_durihg the period of in-
sttuctibn. | - » : ?
In evaluating desegregatlon programs, criterion ref-

}erenced tests are used to assess the effects of desegregation
on mastery of the curriculum'taught in local schooIs, Com-
parlson groups are requlred for this purpose; Even though a
‘s1ngle criterion referenced score has'an lnterpretable meaning,
" knowledge oﬁ deseg;egated'students' master; leQel does notz'
constitute adequate data for evaluation purposes.

| In order to demehstrate that desegreéétion affects
test scores, a comparison must be made betweenithe observed
(actual) seores of desegregated students and their‘prior
scores et the scores they weuld be expected to have if they
_were not desegregated. -The district must determine how the -

number (or proportlon) of desegregated students achieving

. various levels of mastery on the criterion (e.g.;~100% correct,

- 71 -
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90% correct, 80% correct,.etc.) compares with' the number‘(or
proportion) of segregatéd‘orudents achieving those levels.
) To derive interpretable data from a criterion'ref—i
erenced ;est in evaluating a desegregation program, the test
must be held constant aoross the groups of students who are.
oompared.** Thé_requirement for test constancy imposes the
further regquirement that curriculum content be the same across
the groups. | |
If grade level can be held constant in the evaluation
study, it is fairly 51mple to use crlterlon referenced tests
as effectiveness measures. Under these conditions, if the
whole school district undergoes deSegregation, scores of
students in a~particular grade prior to desegregation can be
compared with scores of'students in that same grade followihg
:desegregationr(e g., third graders prior to desegregatlon are

compared with thlrd graders follow1ng degegregatlon) Alter—\

natively, if only part of the dlStrlCt undergoes desegregation,

* . -
.Comparing numbers (or proportions) of students attaining

various levels of mastery is preferable to comparing untrans-
formed mean scores because means areé”constrained by the

"ceiling" of the test, i.e., there is no opportunity for stu-
dents attaining complete mastery to improve their test scores.

* % y ! ‘ . .
It is not necessary that exactly the same test be adminis-

tered each time. Alternate forms of the test, constituted by
randomly selecting a fixed number of items per objective, are
permissible. They may be used to avoid or solve problems of
test security, i.e., to remedy situations in which knowledge
of test content leads teachers to "teach for thes test."




scores of students ianlved in the program can be compared with
scores of those who are not involved (efg., third g}ade program
_ participants versus third gtade nonparticipants). In botn
instances, scores of Segregated students are used to provide
base-line data for purposes of cemparison.

If gnade level is not heid constant in the evaluation
‘study, criterion referenced tests:may still be used as effec-
tiveness measures, but base-line data for all grade leQels in-
volved in the study must be collected prior to desegregation.
For example, a district may ask: "how does the achieveﬁent
of third grade stndents prior to desegregatiOn compare with
the achieVement of thevsame students as.fourth graders one
year latur, following desegregation?” ’

~To answer this question, the district must adminis-
ter the criterion test to students in fourth grade E££2£ to
1mplementatlon of the desegtegatlon_program, so that base- llne
data are obtained for purposes of later comparlson

Moreover, if the dlstrlct wants to determine whether
desegregation has a cumulative'effect on achievement (i;e.,
whether achievement gets progressively better for students the
longer they are desegregated) , base-line data must be collected
prior to desegregation in all grades where postdesegregation
.testing_will eventually take place.

k. Cdnclusion; Though norm referenced and crlterlon

| S

referenced tests differ in purpose, COnstructlon, and
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interpretation, they are alike in that both require the use

-

of local norms or control groups to assess the effects of

desegregation on students' academic achievement.




B. Norcognitive Effectiveness Measures

1. Importance of assessing noncognitive program outcomes.

In the evaluation GE desegregation programs, noncognitive tests ‘'
. ' ) . SN
are used to assess the effects of the program on students’ - '

o
attitudes. Since the development of more favorable inter-

racial attitudes among students is frequently a’ goal of deség;
regatién programs, the tests are most often used to determine
how interracial attitudes. have been affected by the desegre*
: gatlon program. While desegregatlon may improve 1nterrac1al
.attitudes, neither ' the empirical evidence* nor social psycho-

* & , . /
logical theory suggest that all desegrfgation.programs will

— o )
necesserily result in such'improvement./ Therefore, each school

district must assess the effects. of 1té own desegregatlon pro—

gram on the rac1al attltudes of its students.

1

Attitudes should also be assessed because they may
play an important role in mediating (i.e., influencing) achieve-

' : *kk :
ment. In one major educational survey -it was found thatfa

; *° Carithers, M.W. School desegreiation and racial cleaﬁage,
1954-1970: a review of the literafure. The Journal of Social
Issues, 1970, 26, 25-48. :

* . .
- Pettigrew, T.F. Race .and equal educational opportunlty
Harvard Educational Review, 1968, 38, 66- 76

* Ak

Cbleman, J.Sl,'et al. Equality of educational opportunity.
Washington: U.S. Government Printing Office, 1966. .




combination of several attitudinal factors was better able -

N\

-

to predict students' verbal achievement scores than were,

all school_factors (ef&f;'schOCl facilities, teacher'charac-
teristics, per pupil expenditures, atc.) combined. The
survey also suégested that.interracial attitudes may beja key
variable in determining the effeCts of desegregated schogl -

environments on black achievement. It was found that those

black students reporting the dgreatest proportionvof close

" white friends also had the highest achievement“sccres; Further-

rd

more, black achievement was best in schools leportlng the 7

smallest amount of 1nterrac1al confllct Thus, 1n evaIua-

ting desegregation programs, assessment of rac1al attltuae

changes may facilitate understanding ofucnanges_ln academic - \

achievement. - B S " : s "./
Districts’may also wish to use noﬁc0gnltive measure

to assess programn effects on other attltudes, such as selt»

concept,‘achlevement motlvatlon, and sehse of fate coﬁttcl, L

which are important in personal-social development and which

may affect achievement.

i

2. Criteria for noncognitive effectiveness measures.

To function as aﬁ—effectiveness‘measure in the public schools,
. RV : '

a test should be group administrable in the elementary -grades,

should require low levels of .reading skill and verbal compre-

hension, should be relatively resistant to chially'cOmplianﬁ

- ~

s

~

P
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responses, should be objertively scorable, should be reliable, ..

“

and should have demonstrated validity for purpoées'of program
o . . a
evaluation. ) 7 e :

Very few noncognitive tests have been developed which

meet all the above criteria. The discussion in this section
of Chapter IV focuses on ke People Test and the Pick-A-Class

Test, two currently évailable measures of interracial atti-

-

tudes which do meet the criteria. These tests may ‘be obtained

~

through the State Education Department, which will (at the- .

district's request) aid in scoring the tests, cafry out com-

/

puter analyses of the data, and interpret test results for-

school districts. - ~7¢

4

3. The People Test: A measure of social distance. The

. People Test is a nonverbal meqéure of students' social &
' - : ) . . ! ~
distanc% attitudes and beliefs. Social djstance refers to .
i - , ‘
the degree of intimacy or closeness in interpersonal in-

teractions which members of one grbup are willing to share
g . ) | o
with members of another group. Social distance stems from !

. - §
the distinctions which a culture makes between people with

respect to .such dimensions (characteristics) as race, sex,

—t

age . ethnicity, etc., and is believed t?)be a universal
. ] - : a
phenomenon. '
The People Test is specificélly concerned with tne‘b
social distances which students attribute to the‘socially
“ &important dimengions of race and sex. The principal use

e
\

©3
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of the People Test in evaluatirng a desegregatlon program
is to determine whether and to what extent the program
results in a change in these distances Because patterns
of rac1al prejudice in the UYnited States traditionally have
had 1mportant sexual components, the People Test also assesses
. sexual social distances and ra01al -sexual social. distances

a. Method and format.\Social»distance concepts are

assessed by asking that students judge the relative degree” of
s1milar1ty between figures (drawlngs) of ChllerJ who differ
B
g by race, by sex, or by both race and sex. Students are in-
structedito.express the degree of similarity between any two
figures by seans of the amount.of-space they place between
those figufkes. It is assumed that in'making‘these judgments
:the.child transforms the distinctions he'has learned to draw
.“between people into metric distances, and that the smaller
the distances placed between any two figures, the smaller
“the‘soc1al distance between the people represented by those
figures. The distanges employed in the test are not assumed
to- have any absolute meaning in tefhs of feet, yards, etc

\

rather,*it is assumed that their relative size reflects tne

comparative i@portance of race, sex, and race-sex as charac—
teristlcs by whuch distinctions are made between people.
S

The figures used in the test are line drawings of

a white boy, a white _girl, a black boy, a black girl, and a

/
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stick figurevrép?esénting the self. These figures are age-
apprOpriate for studehtg taking the test (thére are three
versions of‘the test, oné each for grades 1-4, 5f8, 9-12).
| Students are instructed that the greater the
degree of similarity betwegn any two figures, the closer
together the figuges should be placed; the smaller the de- "~
gree of similafity,between the figures, the further apart
£heynéhopld be placed. One figure is printéd on a pressure
Asensitive-tab, enabling students to paste it at.whatever
diétqnce'they Qish-from thé‘other figure, along the response

scale providgd.

- : ) )
b. Two types of test 1tems. In" some test 1items,

stﬁdents judge the similarity between two figures (excluding
the self figure) thch differ.froﬁ each other by race, by
séx,(or-ﬁy race and sex. Reéponses to .thesé test items
reflect students' qohcepts conEerning the récial and sexual
distihdtions which are ordinarily made between people in éur
c&itﬁre, Theéé items thus asséss.bél%gfs qphcerning tﬁe
ﬂ\gcialiy standardized o;normativeldistanqéé between Ehe
races and the sexes. o - | \

| L;- . In other test itens, students judge the simi—
-larity between themselves (éelf fiéure) and figures of chil-

dren who differ from themselves Ey race, by sex, or by race

and sex. Résponses\tb these test items reflect students'
®

el

g



concepts of the relative importance of race and sex differences
between themselves and each of the other figures. These items
“thus assess the ‘degree to which personal attitudes concerning

distance from others vary as a function of the race and/or

sex of the other person.

c.- Administration. The People Test is group adminis-
tered and requires approximately 15 minutes for students to |
complete. Students need not be able to read at all in order
to take the test. |

"The test may be administered by classroom teachers’
or by other school personnel. Test administration‘invoibes no
'special,skilis,.other than a careful reading of thé adminis-
trator's manual prior to the testing session. About 15 minutes_
~ are reqﬁired for the adminirctrator to familiarize himself
(herself) with’ the manual. /

During the testing’séssion the adminietrater uses
the manual to guide stﬁdents through the test. He (she) identi-
fies the figures, explains and‘illustrates how dietance aidng

= ‘
'the response scale is used to repieSént the degree of simi-

larity:between figures, and helps'students to complete one or

two practice items. Students then complete the test on their

own.
d. Sc¢oring. Scoring of the people Test is completely

objective, and consists of recording the amount of distance

plaeed between the two figures in each test item. Since a




metric "ruler" is printed beneath the teet items, the task: of
recording the distances between figures is a simple one: the
scorer need only lOok-below_the figure on the pasted tab to
find thefscore for thaf;item. Scores for each: item may

either be recorded on a roster sheet for later keypunching or.
may be keypunched dlrectly from the test booklet.

\.

N e. Analysis of test data People Test data may be

anal?zed to determine whether (and to what extent) the deseg-
regation program affects the distances which students p;ace
between the races ang sexes (social distance beliefs) as well
'~ as to assess the pregram'e effects on-personal distances from
peers whe Adiffer by race, by sex, or by raceLand sex (social
distance'gttitudes). Data may also be analyzed to determine
whetheridesegre§a§}6n alters the extent to which 'a student's
social distance beliefs, and attitudes cerrespond.

lee scores on norm referenced cognitive tests
(dlscussed earller in this chapter),- People Test scores have
‘no absolute meaning; they are not directly‘interpretable in

terms of what students think or feel. ;g;erpretafion of stu-

dents'’ Peop%e Test scores requires a comparison with the
scores of ether students. Therefore, local norms (test scores
prior to_dese&regation) or control group data (scores of
students who have not been desegregated) are needed to deter-

mine program effects on People Test scores.



A total score. is not calculated for the People
Test. Instead, analyses are based on students'’ responses to

C e . * .
individual test items. Before substantive analyses are

*
One way of structuring these analyses is by examining the

responses of all students to any given test item. For those
test items which do not include the self figure (i.e., for
the normative distance judgments, such as the distance be-

‘tween a white girl figqure and a black girl figure, or be-

tween a white boy figure ‘and a black boy flgure, etc.) this
type of analysis yields 1nterpretable data, since the 1tem
has a reasonably constant meaning for all students..

However, for those test items involving the self figure
(i.e., for personal distance judgments; such as distance of
self from black boy, distance of self from white girl, etc.),
the meaning of any item varies according to the race and sex
of the student who is taking the test; thus interpretation -
of responses to any given test item .is difficult. Accordingly,
a procedure has been developed for analyzing perscnal distance
judgments_so that the results will have § common meanlng for
all students.

In this procedure, the test items . used in analyses vary
according to the race:-and sex of the student taking the test
and according to the type of personal distance being studied.
For example, to study personal. dfstance from opposite race
peers -of the same sex, the pertinent data for students who
are black boys would be distance scores on the self-white
boy item; the pertinent data for students who are black girls
would be distance scores on the self-white girl item', and so
forth. Following the same logic, it is also possible to
analyze other personal distances (e.g. distances from peers
of opposite sex but same race, and dlstances from peers of

opposite race and oppos1te sex) . Analys&s of variance. is the-
statistical procedure most often used in ca*rylng out these
analyses

It is also possible (by covariance analyses) to statis-
tically remove from personal distance judgments the influence
of normative distance judgments. In addition to providing
a purer measure of attitude than is obtained from a simple
analys1s of personal distances, covariance procedures also
effectively control possible student tendencies to restrict
judgments to particular segments of the response scale.



begun, ‘a computer program is used to identify and delete any
‘students whose pattern of responses suygests that they have

*
not followed test directions.

f. wvalidity. Because the People Testiis,presented
As a cognitive task (i.e., students are asked to juage how
alike or similar two people are), the actual‘purpose'of the
test as a measure of attitude is somewhat disguised. To.the
extent that the’aisguise is successful, the test will nofuin—
duce student anxiety aboet revealing ‘attitudes and the likeli-
hood th;t.studehts will give socially desirable (rather than

"true") responses will be reduced.

E

While students are free to use any distance they choose for
each test item, it is assumed that if they understand and fol-
low directions the magnitude of their judgments will vary
across the items. Therefore, all test data of students showing
little or no variability in responses across itens are deleted
"from analyses.

* %

PR

However, even if some students do recognize the test as an
‘attitude measure, it is more difficult to deliberately distort
responses cn the People Test .than on most other attitude scales.
Students who try to disguise their attitudes by the simple de-
vice of pasting the tabs at the same distance for all test items
are easily detected and deleted when the data are initially
screened. If students attempt to distort their responses while
varying their distance judgments from item to item, the fact
that the figures vary simultaneously in two dimensions makes it
very hard to intentionally distort responses in one dimension
(e.g., race) without simultaneously distorting responses in the

other dlmenslon (e.g., sex)~ The fact that both the race and
sex dimensions are consistently recovered when People Test data

. are analyzed (see below) indicates that most students do respond
‘honestly to the task. While it is theoretically possible for
students to alter responses in one dimension without impairing
the integrity 'of judgments fc. the other dimension (thereby
"faking" the test without being detected), few students could be
expected to formulate and follow the complex rules which. would
be required to do so. :



" Several studies have provided evidence concerning
. the coneru%t valldlty of the People Test. It has consist-
ently been found -that students systematlcally utilize the

race and sex d1mens1ons in the stimulus figures wher making

*k
their judgments of personal and normative sOClal distance.

kkk
One important construct valldlty study in-

vestigated_develepmental changes in People Test normative -
distance scores for‘a sample of over 4;000.black-and whlte.
students in grades 1-12. The cevelopmental data werelanalyzed
to.detefﬁine whether they were in accord with known sociali-

zation patterns'in the United Stetes. It was found that

See, for exemple, Koslin, S.; Koslin, B. L., Pargament, R.
and Waxman, H. Classroont racial balance and students' inter-
répial attitudes. Sociology of Education, 1972, in press.

* & '

. Among the normative dlstanqe'judgments, those test items
which involve figures differing in two dimensions always re-
ceive larger distances than those test items where the figures
differ only in one dimension. In judgments involving- the self,
distances are clearly related to the degree of s1m11ar1ty be-
tween the characteristics of the test-taker -and the character-
istics of ‘the target figure. Boys consigtently place the self
figure closer to male stéﬁuli, whereas giils place the self .
figure closer to female &timuli. Black students place the self
closer to black than t6 white target figures, whereas white stu-
dents vdo the<gppposite. When multidimensional scaling procedures
have been used to analyze the data, it-has been found that stu-
dents appropriately locate the self figure in the "space" cre-
ated by the shared properties of the other stimuli.

el Koslin, S., Koslin, B. L., Pargament, R. and Bird, H. Chll—

. dren's social distance constructs: a developmental study. Pape&

presented at the me=stings of the American Psychological Associa-
tion, Washington, D.C., September 1971.




social distancé.betWéen-the races increases with age and ié“
Qreater between opposite race girls than betWeen dpposite race
boys. Moreovér, it was found that social distance between the
sexes decreasés fpllqying a preadolescent rise, and is lérger
between whites than befween blacks. 1In genéra;, it w§§f£ound
that bléck students attribute greater social distance to'ra;
cial‘differences‘than Whife students do. All these findings
(as well as otheré too complex to review here) correspond
sufficiently well to known socializtion patterns'in our cul-
ture to provide stfong suppdrt for the construc£ validity of
the Pepple_Tesﬁ. v |

- >another validity study shoWed that People Test
scores aré related to scores on otherrfacial-attitude tests.*
Personal diétancés were,cbmpared fér students who had shown
extreme pro-white br pro-black preferences'forateachers andi

classmates on a test of racial preferences. It was found

7

that students with pro-white preferences placed significantly.

less distance between the self and the white girl figure than

"dﬁdgstudeuts with' pro-black preferences; students with strong
3 .

pfbrbiack preferences placed significantly less distance
between the self and the black girl figure than did students.
with pro;white prefer=nces. Corresponding trends appeared

i

for male stimulus figures. Thus it was concluded that

* Koslin, S. The measurement of schoolchildren's racial atti*

tudes: a validity study. Paper presented at the meetings of
the Eastern Psychological Association, Philadelphia, 1969.
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;studenté' personal.distances from peers of the opposite race
are‘significanfiy related to their preferences concerning
_qlassroom racial compqsition;

The People Test has been/ used in several studies
designed totinGestigate,the effects of student assignment
policies on interracial attitudés. In one study* it was found
that normative and péfsonal distances are smaller in.schools
with balanced.thén in those with unbalanced classes, espe-
cially when the figures b%ing judged differ by both r ce and
sex. In a second study** it-was found that personal_racial
vdistances'are smaller in racially mixed (hete;ogeneous) Schools
than in racially'isélated (homogcneoﬁs) schools within the
same district. A third sﬁﬁdy*** found that when the pfo~:
Portion df blaqks in a class drops beiow a cerﬁain le?el, the
personal distahce:of'bléck stu&ents from opposite race peers

increases.

~ Koslin, S., Koslin, B. L., Pargament, R. and Waxman, H.
Classroom racial balance and students' interracial attit'.des.
Sociology of Education, 1972, in press. :

* ' . .
Koslin, S., amarel, M. & Ames, N. A distance measure of.

racial attitudes in primary grade children: an exploratory
study. Psychology in the Schools, 1969, €. 382-385.

o Koslin, S., Kﬁslir, B. ..., and Pargament, R. Relationships

between educational integration policie§;and.students' Facial
attitudes. Paper presented at the meetings Qf,the_Amerlcan }
Educational Research Association, New York City, F:brgary, 1971,




Thus, in policy-related studies to date, the
. 8 )
People Test has proved sensitive to differences in classroom
racial balance, school racial heterogeneity, and classroom

raéial-heterdgeneity. - T

g. Reiiability. Test-retest studies have shown
that the People Test is adequately reliable for analyses of
group dafa. Reliability data are based on test-retest studies
in which alternate forms of the People Test were administered
te a proximatelvaOO students in grades 3, 5, ahd 9,-with a
onewmgnth time interval»between teétings. While it was foun@
that item rei;abil.ﬁies vary somewhat according to the type
of item and age-of subjects,* they ére high enough for grOup‘

comparisons of the type carried out in the evaluation of

desegregation programs.

/ ' - . . : i
/}4 The Pick-A-Class Test. The Pick-A-Class Test is a
semi~disguised measure which assesses children's racial pref-
erences forvclassmates and teachers. . In evaluating the

effectiveness of a desegregation program, the Pick-A~Class

Test is used to measure differences between the classmate

Items measuring personal social distances are more reliable
than those measuring normative social distances- (average item
reliability is r = .63 for persanal judgments and r = .42 for
normative judgments). Item reliabilities are higher for fifth
and ninth graders than #or third graders' (average .item relia-
.bilities in those grades are, respectively, r = .56, r = .56,
and r = .39). Since these reliability coefficierits are based
on individual test items, rather than on total test score, they
can be considered acceptably high for group comparison purposes.



and teacher preferences of desegregated students and those of
segregated students, or to assess differences betWeenﬂstudents'
preferences prior to and following desegregation. The test is

designed for use in grades 1l-4.

a{' Format and method. The test materials are 18
sketches or classroom.scenesrﬁ The sketches.vary systematically
‘in the type ef activity-portngyed (three activities are shown),u
in the race of teacher portrafed_(tﬁo variations: black and:-
.white); and in the racial composition ot pubils-portrayed
(three variations: all whlte, all black raC1ally mlxed)

_The 18 sketches are organlzed into nlne pairs so
that all:possible comParisdns are made between_the different
. racial compositions, with clasSrqom activit? eouhterbalanced.
On any pege,vtwo of the six.raciel compositions appear, each
embedded in a different elassroom’ectivity.; In some com-
parisons.teacher race is held conStant while ‘upil‘race and
classroom activity‘vary. In.other,comparisohs pupil’race‘is
held constant while teacher race and classroom activrty vary.

On each page of the test booklet, students indi-
cate with a check mark the class that they would prefer to
be in. After they have ‘indicated their preference on all'
pages, stuaents go through the entlre test book1et agaln and

kS 9

on each page 1ndlcate by means of an "X" the class wnlch Lhey

would prefer not to be in.




b. JAdministrationw:'The Pick-A-Class Test is group --
+ - R : . ’ .

" administered and reguires approximately 10 minutes for stu-.
dents to complete. Students need not be able to read at all

‘to take the test.

The test may be'admiﬁistered'by classroom teachers

. . " |
or by other school personnel - Test admlnlstratlon requ1res no

|

special SlelS, other than a carefnl readlng of the brlef
administrator's manual prior to thé~test1ng session. About
ten minutes are required for the aé&rnlstrator to familiariée
himself (herself) with the manual. Li'b
During the testlng session the.admlnlstrator usesJ
the manual to illustrate at ‘the chal cboard what students need

to do, and to guide them through the first two pages of the

test.f Students then complete the res\ of the pages in'the-

test booklet on their own.. The entire procedure%is-repeated'

. when students go through the test the econd time (to mark on

each page the class that'they would prefer not to be in).

c. Scoring. The test is scorld hy first recording»
which sketch was selected as preferred and as not”preferred on’
each page. ThlS 1nformatlon may be rostered for later key—.“
punchlng or may be keypunched dlrectly f\om the test bboklet
Students who have selected'the same sketch as\preferred and as
not prefelred are detected and.deleted at thls p01nt. |

On the bas1s of his pattern Lf response each

student is ass1gned a score_for teacher preference, a score

for peer preference when a white teacher-;s portrayed, and a

, : o v - 89T~ .
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score for peer preference when a black teacher is portrayed.
S / \_4 1

d. Data analyses. Like scores on crlferlon

referenced tests (discussed earller in thls chapter), scores”
-on the Pick-A"Class Test are directly interpretable. However,
.
ﬁ.to dettrmlne whether desegregation affects test—scores, com-
) parlsons must be made between the scores of desegregated
students and thelr prlor scores or the scores~they would bp
. expected to have - if they.were not desegregated. Local norms
‘ﬂ:or ¢control groups'aré required'forisuchkcomparisons.
- Separate analyses are carrled out for stuﬁents’
preferences concernlng ‘teacher racep classmate race when a
whlte teacher is portrayed, and classmate race when a black
teacneruls portrayed |

. .
7

. e, 'Valldlty. Since the .various racial compositiens

L

v

of the Pick-A-Class Test are embedded within different class—‘
roaom act1v1t1es on each page,ylt is dlfflcult for the student

to infer whlch aspects of the. stlmulus sketches are considered

1mporﬁant by adults Thls partlal dlsgulse of the purpose ofr

the test should reduce the llkellhood that -Students W1ll give

v

For teacher preference, the student is scored as being
either pro-white,; 'pro-black, or as having no consistent
racial preference. For classmate ~references, the student
is scored as being either pro-whiue, pro-black, pro-mixed,
or as having no consistent racial preference: .

N .
K % R . . R . .
. Since scores .non -the Pick-A-Class Test constitute nominal
- ~ rather than ordinal data, nonparametrlc statistics ch as

‘chi~square are used_ in analyses’.

-
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_socially compliapt:responses; "Even if some students do infer

*

]

the purpose of the test, they are never'confronted with

having to choose betwee

composition: for those

-~

n two pictures varying only in raoial

who prefer not to choocse on racial

) grounds, there is_the, opportunity to respond in terms of the

;- activities portrayed.

..
\'\

v Ki

P N - : : :
"+ The construct and predictive validity of the

‘o

Plck A- Class Test have
It has been found that

balanced,classes_show L

ot

been demonstrated in ‘several studlesi.
.

students_ 1n schools with rac1ally N

€

1gn1f1cantly less rac1al polarlzatlon

in their preferences for teachers, and somewhat less racial

polarizatidn in their preferences for classmates, than stu-

*

dents in schools with racially unbalanced classes. In a

“

:sfhdy of the effects offclassroom raoia} héterogeneity on

: ‘ ; - ) %%
attitudes (Koslin, Koslin, and Pargament, l97l)} it was

found that black students in classes with 15%T or fewer blacks

are more likely. to express a preference for all black class-

‘mates than are black students in classes with about 50%

———

~—~ blacks. Finally, in a

* .
. Koslln, S., Koslin,
" room racial balance and’
Soc1ologz of’ Education,

Q
Koslln, S., Koslin,’
between educational, int

©
’

study catrried outnto.determine whether

i
. R .
B.L., Pargament R.,, & Waxman, H. Class-
students' '1nterra01al attitudes.
1972, in press. B ’

B.L., and Pargament:, R., Relationships
egration policies and students' racial

attitudes. Presented at the meetings of the American Educa-
tlonal Research ASSOClatlon, New York City,. February, 1971.

~.
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scofes on an attitude test battery whieh.included fhe,Pick—A?
Class Test could predlct soc;ometrlc thoTces,_classma+e and

qteacher preference ‘scores éhowed hlgher correlatlons (r = .28
cand r = .22) ‘with the'proportlon of black pGGES nomlnatedethan

-did any other predictorﬁvariable. .

T “ A Thus studles have shown that +he Pick- A—Class

Test\ls sensltlve to dlfferences in classroom racial balance
" and classroom ra01al heterogenelty,.and that_lt predlcts
»socionetric:choices; |

£. 'Reliabilitz, The Pick*A—Ciass Test was adminis-

tered to approx1mately 200 thlrd grade students 1n a test-
retest rellablllty study w1th a one—month 1nterval between -
testlngs. The majorlty of students received exactlx the
. N \ .
same' score on the posttest as they had on the pfetest;*
and onlyhtweﬁpereent‘showed a'reveisaldin.classmate or teaeher,"

preferences These data indicate that the Plck-A Class Test

is suff1c1ently reliable to detect dlfferences bet4een groups,

For teacher preference, 70% of studentsfhad identical scores
on the pretest and on the posttest (x = 71.3, df = 4, p < .001).
For classmate preferen¢es in compariSons with bTack teacheTs,
58% of students recelved the identical score in the pretest as
in the posttest (A = 93,9, df = 9, p < .001); for classmate
preferences in comparlsons with white teachers, 55% of nruaents
+ . received 1dent1ca1 Scoress on the ore~ and posttests (v = 87.6,
dF =9, p < .00I). Based on these data, CTlablllty“boundarles
. for the teacher preference subtest are estimated as .57 < e < .75;
-for classmate preferences with a black teacher, 45 < P < 68
and for classmate preferences with a white teacher, .41 < p < .64.




O

"ERIC

Aruitoxt provided by Eic:

~and thus is suitable for the types of between grohp'analyées.

-

carried out in the evaluation of desegregation programs.
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CHAPTER V - SR Ry
Evaluation Designs
This éhapter.reviews some of the major design issues

Wthh school dlstrlcts are likely to encounter in carrying

"out studles to determine the cognitive and noncognltlve ef- " - =

‘fects of desegregatlon programs. Some of the design issues

_ dlscussed in this chapter are pecullar to the evaluatlon of .

deseqlegatlon programs and are reviewed in detail because
they may not be famlllar to school dlstrlct personnel. Other
problems dlscussed are more classical issues of evaluation

desigr. which may be familiar to the reader but which,'because'

of the special importance they assume in the context of de-

° s

. segregation research, warrant mention here. . s

Solutions to some of the problems discussed are likely

to be beyond the capability and resources of local school

\ -

authorities, ana will require that the.district seek profes-

sional assistance from the State Educatlon Department (SED)
or from quallfled consultants. .It is. the purpose of this

chapter to s1gnal these problems for school dlstrlct personnel

so that they w1ll be able to dlstlanlSh between problems

which they can handle on their own and those with Wthh they
w1ll requlre a551stance.. Moreover, since the nature of the

problems, e.g., statistiCal, administrative, etc. will be 7



specified,. districts should be able to define the particular

types of consultative skills and expertise which they will

need.

This chapter should also alert districts to -the possibil-
7ity<that‘there may be.one or more. problems of‘eyaluation de-
sign which, .given the nature of the district and the program'p

»which is planned» cannot readily be resolved completely eveng“
HWith outSide help, and which will therefore require that ef-

fectiveness test data. be interpreted cautiously.

Organization’of this chapter. The heart”of thlS chapter

i's the presentation of alternate types of evaluation designs
and a discussion of their strengths and weaknesses. Before‘.
'these are presented, a number of theoretigal andﬂprocedural.
issues which cut across all designs are’discussed -Once the -
concepts embodied in these issues are understood theé SpelelC
strengths and weaknesses of the particular deSigns shoald be
more eaSily grasped |

In view of the multip1101ty of ex1sting and potential de:
ssegregation programs, no attempt will begmade to present a
comprehensive review of all possibie.evaluatiohvdesigns. In-
. stead, a description of someiprincipalydesign types and an
anaiysis bf their associated costs and benefits should sutfice
to-sensitize‘readers-to the'major design issues;
. .The varipus -types of designs wili be_presented.sequehf
tially, from the simpler to the more complex; Howeﬁer} in

¢
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" the s: mpIer des1gns usually have limited utlllty w1th respect f

~grouping the designs for a logically-ordered discussion} it

%

will not be useful to employ a single simple-to-complex pro-
gression,NSince desegregation’programs which involve only a]
portlon of a district's students requlre a fundamentally dlf-

ferent des1gn approach than programs where all students are-

: lnvolved. Therefore, deS1gns for the two types of 51tuatlons

'(all students 1nvolved versus _only some students 1nvolved)

will be considered separately. ‘Whlle the actual desmgn de*_

'-tails (and'thus the information derived),differ“between these

two major classes of programs, it will be seen that the two
Q

thes share a largely OVerlapplng set of baslc methodologlcal

concerns.

It w1ll further be seen that in desegregation reSearch

~to yle dIng deflnltlve conclu51ons about the effects of a de-

segregatlon program and that, as increased design and ana-
lytlc complex1ty are added to the s1mpler plans, the lnforma—
tion galned and clarlty of 1nterpretatlonw1ncrease. However,

each’ galn derlved “from 1ncreased complexmty usually. comes at

. some type of cost to the district. Ihese costs and geneflts

\&/.-ﬂ

will be summarized at the end of the chapter. < o v

.
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' mental factors (e.g;, racial balance;‘racfal,heterogeneity,
. . . ¢

A, Issues Which Cut Across “All.Designs

l. , Seiection of 1ndependent and dependent variables.

‘All deSigns‘to be . discussed-share .a common purpose: to_assess.
the effects of varying selected enV1ronmental factors on one

or more kinds of cognitive and noncognitive outcomes, g1Ven the
context of a\particular set'of student and school characteris-
tics} The“carevwith which'these~various'factors are represented.
in. the research design will, in large measure, determine the in- -

’terpretability and utility of the evaluation study.

.« . a. Env1ronmental variables. The same env1ron-~

1

etc,) which were treated as dependentsdata-(outcomes)'in the
Tanalys1s of structural changes during the first stage of eval—
‘uation are used as 1ndependent or "control" variables (i.e.,
as claSS1ficatory meastures) in asseSS1ng the c0gn1tive and
noncognitiveleffects of desegregation.

0 The environmental characteristic directly al-
tered by the-desegregation"process'(classroon'racial-balance,w
school racial'heterogeneity;‘or any other structural charaCter¥

tlc) constltutes the princ1pal independent variable. Using
/{éis variable to ClaSSlfy students enables the district to ask
‘the question~ .What consequence does a change in the level or

value of this variable (€.g., balanced as opposed to unbalanced

classes, high proportion of black students Versus ‘low propor-

 tion Of black students in different schools,:etc.) have on

¢

cognitive or noncognitive outcomes?-
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Td’obtain‘an accurate answer concernlng the ef—
fect of a desegregatzon program on cognltlve and noncognltlye:
outcomes, those balance -and heterogenelty characterlstwcs”. )
which are not affected bywthe desegregatlon program. but Wthh
nevertheless vary across equcatlonal»envlronments must be ac-
counted for'in the design. Varlation'in these factors has',
elther been shown by research (or may be priipmed ‘'on strong
:theoretlcal grounds) to affect COgnlthe or noncognltlve out—
comes . Consequentlyp the desegregatlon treatment may not hayeh
the same effects under dlfferent env1ronmental condltzgns,gif*'
l.e,;“the effects -of deSegregatlon may 1nteract or vary w1th,
the.surrounding'conditions. ‘

Slnce the des1gn should permit: the district tob
determlne whether the effects of desegregatlon,yary as‘a func-
tlon of other env1ronmental condltlons, 1t Wlll be necessary
Ato hold constant or. otherw1se control these other condltlons.
The object of such control procedures is to remove‘the effects
'1of these other factors so Lhat,‘as ;early as p0581ble, the ef-:
 fects of the structural change produced by - the desegregatlon

program can be assessed.

When the balance and heterogenelty indices show
that a- partlcular factor has a constant (homogeneous) value in
all env1ronments, ‘then that factor is, in: effect, naturally ‘con-

trolled" and there 1s no reason to use 1t as an 1ndependent

J




‘ or-classificatory variable.» For.example,'iﬂ,in a.diStrict

. where the desegregatlon objectlve is to change school rac1al

.heferogenelty all schools are found to have rac1ally balanced

~

lclasses both before and after desegregatlon, there is no rea-

- to schools with rac1ally unbalanced classrooms. (This could

son to use classroom rac1al balance as a varlable in the de-
sign. Slnce classroomﬂrac1al balance does not vary, it .cannot.
have any measurable effect, i.e., it cannot differentially
affect studentsl scores. R - : B |

- However, 1f a balance or heterocenelty factor"
other than the one dellberately belng altered by the program-

is found to vary across env1ronments, lt should be used_as a_

fway to classlfy students for the evaluatlon des1gn. For ex-~

. - e

ample, 1n a desegregatlon program deslgned to affect school

' rac1al balance;, some students may be-a551gned to schools with

rac1ally balanced classrooms, whereas others ‘may be as51gned

L

{5

<

3

‘occur if some schools in-a dlstrlct practiced ability or

.achieVement grouping whereas others did not.) Since classroom

racial balance can affect-students attltudes and achlevement,

dlstrlCtS in Wthh dlfferent schools vary w1dely in degree of

' classroom ra01al balance_should class1fy-students accordlng to’

the level of classroom_balance,experienced, so’ that comparisons

can be made to determine the effects of different levels of

'school racial balance under racially balanced versus racially

unbalanced classroom conditions.

foad
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’To'takefanéther example: if the objective of
the desegregation program is to alter classroom racial balance
) . . @ PR .,? . - . .
within schools, and if there happens to be appreciableﬁvaria—

tion between schools with respect to rac1al heterogenelty

-

(1. e., the schools are unbalanced), ‘this heterogenelty factorA_

- should be used as a variable in the de51gn, so that it w1ll be

ooss1ble to detect and compare dlfferences in the cognltlve or

“noncognltlve effects of altering classroom racial balance when

the proportion of black students is low versus when it is high.

Another important consideration in the, selection"

of independent and control factors 1s the p0551b111ty that a

{
change in one enV1ronmental variable. mgl be accompanled by a

¢ change in a second varlableg When_twodfr more varlables are
h

ange s1multaneously,
: e
it is dlfflcult to interpret elther variable as a fully inde-

A}

pendent factor in the design. . | B

correlated with each other, and hence

For'example, because of the correlation in our.

«

s0cietyzbetween'race and social class. (SES), a'planned’change"

>

in racial balance isloften-accompanied by a change (planned'or

- -

unplanned) in‘SES balance.“since it is widely recognized that”
SES 1nfluences achlevement the correlation between the race
and SES compos1tlon of educatlonal unlts makes 1t difficult

to assess the specific cognitive or noncognlt;ve effects t—@

tributable to a change in racial,composition. SR .
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' comparable in the hlgh and low SES gchools)

Because of the strong race—SES correlatlon 1n

/

_the qeneral pOpulatlon most school dlStrlCtS cannot ‘reason-

-
2

ably expect to dlsentangie the effects of changes in SES

o

mllleu from thoseof changes in- rac1al comp051t10n. However,f‘
1n some dlstrlcts 1t may be poss1ble to des1gn‘stud1es so that
racia;‘composition'and SES comp051t;on are dlstrngulshable 4§"“
factors, in order that the relative_influence of changes in

racial versus SES_cohposftionAcan be evaluated. This could

happen if some black students were randomlyfassignedhto high

SES schools and'others were randomly aSsigned:toélow SES
schools. Comparisons;hetween hlachs,asSigned tohclasses or
schools =differing infSES coﬁposition could“ntovfde informai
tion onfthe effects- of ‘SES desegregatlo" as compared with the
effects~of rac1al desegregatlon (rrov1ded that the groups of

blacks ass1gned to the two g nools were 1n1t1ally equlvalent

’and that currlculum, teachers, spec1al serv1ces, et\. were

i !
| .
h

x

C e L As was.pointed out in Chapter II, various proc-
esses may be used to 1mplement desegregatlon. The effects of
desegregation may vary accordlng to the process used. “In'see

lectlng enV1ronmental.factors to serve as 1ndependent or con- .

trol variables in an éevaluation design, districts should 'treat
implementation processes as a type of environmental variable
and should select a design in which various implementation s

i
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' processes can be distinguished-whenever several- proCesses -are .~ . .-,
o AR ‘ | / : R
being uszd simultaneously. R R

1

-

° For example, 1n 1mplement1ng desegregatlon, the -

—_—
-

dlstrlct may asslgn some black students to schools w1th1n walk-

"r

1ng d1stance of thelr homes whereas others may, be bused to -

another part of the district. Under such c:rcumstances, pro- . I

gram effects may differ between bused and non-bused students
'} s

s1nce, for example, opportunltles for casual and 1nformal in-
'teractlon between the races will probably be fewer for students
who are bused than for thos° who are not; aence 1nterra01al at-

tltudes may dlffer For the two groups of black stuaents. In

thlS example, mode of transportatlon should be "onsldered as

. an lndependent or control varlable, so as to permlt comparlsons

to determlne whether program effects are dlfferent for walkers~i
versus: riders. | “ - | D
School districts may also’findzthat certain~en—"

4
‘

.v1ronmental varlables are correlated, €.G.., that varlatlon in

classroom rac1al balance tends to be assoc1ated with varlatlon

+

in proportion of black students, or that proportlon of black

students tends to be assoc1ated“w1th busing versus walklng,\etc.
SRR . - . : . : \ .
Under such conditions the variables are“nothfullygimdependent

<

-of each other (i.e., they are "confounded™) , and-unambiguous
‘data will be hard to obtain._ A consultant with considerable

skill in experimental design and statistical analysis will be

required to suggest a design which will make it possible to
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'sented in'the'design.

‘the evaluatlon study. . R

®

separate,. and thus to assess, the effects of these emplrlcally
confounded (correlated) factors at a cost that the d1str1ct

cangafford.

b. Personal variables. - A number of personal stu-
dent:characteristics should also be used as variables in the
’ / ¢ ]

de31gn, s1nde the effects of "the'desegregation program may

,dlffer for various subsets of the student body For example,\

the g{ogram may not affect blacks g%d thtes s1milarly, or may

have a dlfferent effect on hlgh versus * low SES students, etc. .
|
The evaluatlon des1gn should enable ‘the district to ‘as5ess any

such dlfferentlal program impact. ‘ The most frequently used

personal varlables forvclass1fy1ng;students are: . ,race, age
(grade), sex, IQ,fqachievement level, and SEé'background. The

more detailed the cobclusions_which a-diStrict‘wishes to draw

Vo

about program gffects on different groups'of students;'the . “

greater the number of personal~variables which must be repre-
b S - . L

2. Independent variables must be limited in number. .The

dlscuss1on to this p01nt has 1llustrated the need for careful

review of all the env1ronmental and personal varlables Wthh

ymlght affect the outcomés of desegregatlon, and has p01nted out

that a dlStrlCt‘S ability to.draw prec1se conclus1ons will de—

pend on the selectiOn of apprOpriate independent variables for



‘fHowever,5no.district is likely to be able to treat

e
.

¢

all relevant factors as 1ndependent variables. First, an eval-
uatlon study rapidly becomes both aemlnlstratlvely unmanageable
as well as prohlblthely expen51ve as 1ndependent varlables are
added because the sample size requlred for rellable data in--
creases geometrlcally as thé number of 1ndependent varlables

or the number of levels of the lndependent varlables is 1n—‘
creased. | For example, 1ncrea51ng the number of grade levels
tested fﬁom one to twe doubles the size of the’ requlred sample;

!
treatlng both classroom rac1al balance and classroom rac1al

J

heterogenelty as 1ndependent varlables reqplres tw1ce‘the sam;h

"ple size needéd when only onevofxthesefvariables_is used.’

[ , . Y | ) o . K . . . .
Second, the confounding of certain variables (as il- .-

lustrated above) creates=statistical problemS'in“designs, since
not all p0551ble comblnatlons of the 1ndependent varlables and.
Fthelr levels w1ll actually be found in the dlStrlCt. For ex—'
ample, rac1ally balanced classrooms may be found only - at somev
levels‘of racial heterogenelty, rather than at all levels. Un—.:
‘der these circumstances, only one or the‘other of\thelbalance
andvheterogeneity'factors may be used as an independent varia=-
ble. |
Finally,'the~sheerzanaIYtic complexity of datavfrom -

'designs-with moreithan four,independent %ariables.probably ex-
ceeds the available interpretive'capabflity of'mostﬁdistricts
‘and of most'consulﬁants. Working w1th a statlstlcal consultant,

dlStrlCt personnel should +herefore review the env1ronmental
e //' . ‘ .
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i increasiﬁg_the number- of independent variables or their levels, .

[« L [

H]

and personal variables which are particularly important in

their district, in order to select the major program treatments

v
.

Wthh must be used as 1ndependent variables and to 1dent1fy

‘other 1mportant factors which can be treated as control varia-

. o
. -

-bles via any of several sampllng or statlstlcal ‘procedures

‘(e.g., nested designs; replicate deslgns, etc.).

3. Dependeht variables. In the assessment of cognitive

and noncognitive effects of desegregatioh,’the dependent varia-

bles are scores on those'tests_selected by‘therdistrict,to'

serve'as effectiveness measures,-e g;, attitude test scores,

©

readlng test scores, arlthmetlc test scores; etc.

. Each additional dependent variable"included in the

b4

evaluatlon study 1ncreases the variety of coonltlve or noncog-

nitive outcomes assessed but also adds to the costs -of the

study with respect to test purchaseq length of test;ng séss1oﬁ,

scoring of booklets or answer sheets, computer time, and inter-.

pretation of'results."However; in contrast with the'costs of
/ N '

: . ' v : o
_the number of dependent variables does not affect sample size

or' characteristics.

4. Advance selection of variables andgblanning of de-

o ‘ .\ ' L . o
signs. It was noted-in‘’Chapter II that if analysis shows that

the desired structural changes in student body pomposition

i

havé not taken place, the district should not proceed“to

assess cognitive or ncncognitive program effects, since the
Tt

plannel desegregation has not actually occurred.
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Despite this-need to verify the structural conse-
guences of desegregatlon programs before proceedlng t0'assess
cognltlve and noncognltlve outcomes, the design for the latter

study should be dec1ded upon .before desegregatlon As bequn.:l

The de51gn chosen w1ll determlne whether or not studeéents need

to be tested before deSegregatlon 1s 1mplemented* and,lf SO,

- -,

who will be tested. Spetlflcatlon of the des1gn may - also 1n-'
fluence assignment policies, so that students can be retained
in classlflcatlons needed to completeathe study. For example,
ifileve1~of racial,heterogeneity'is aﬁcontrol variable, stu-v
dentsvshOuld be aSsigned so that they are in-the same level .
after deseareaatlon as hefore.

Therefore, 1t w1ll usually be preferable to fully

design the.evaluatlon study ahead of tlme,~rather~than ‘to ‘defer

design decisions until the éxtent of the structural change

brought about by desegregat%on has been determlned ) If neces-

~

sary, elements of the. des1gn o¥ analytlc pfocedures can be

"modified on the basis of unant1c1pated'changes shown by,the

&

balance and heterogeneity indicators.

5. Sampleisize. The number of students to be tested, !

-as well df their characteristics, will vary as a function of

" <he independenthéariables selected for inclusion in the design,

3

*  The discussion, below will show- that most types of. des1gns do
require test1ng prlor to desegregation.



\

:the size of the distfict, and the fihancial resources abailablc
. for theuétudy. Howe?er, for anyidesigh there will be a minimum
‘sample éize‘reéuired.. Beibw{this'minimpm:sample size, there
would be too few Students repicsenting the levels and combina-
 ,tioﬁs of tﬁé independept variables’to yield étable data..iThere-
- fore, the‘sc?ool'district should work with iﬁs,statistical con-
spltant'tondefermine what fhc minimum number of stuéents‘of
'vcrious characteristics mcst be to permit the_desired'analyces.

to be pérformed..

Where resources are limited, and there is consequently
' ‘ ' v . ~
a ceiling on the total number of children who may participate in

the’sfudy;-the district ﬁust be'éépecially caféful”not.to;spréad
‘che sa@p;e achSS'so many grade ¥eVeis'thi? there will:be cn'in-
adequate number of students in each. - While it may bd‘desirable_
to test at more than one.grade level so that,the.effeccs of de-

segregation at-different'ages can be assessed, it will_not be .

worthwhile to‘do so if the resulting number of student; in eacﬁ“
grade wiil be too small to yield sﬁable data. It %ould be beth'-
ter to copcentrate the saﬁple in fewer gradesftg bé:sure of hav-

"ing stable data for those grades. .

6. Sampling an adequate number of minority students. In
: s ‘ o

most districts, school authorities will want to evaluate and
compare-the.effects‘of desegregation on minority and on majority
children. In districts wheré schools have only a small propor=’

tion of minority students, a larger number of classes will need-

’
>
3

"

- 107 -



-

~

to be tested to obtain reliable data for minority‘students
than would be required where the minority.comprises a greater
proportion of the student body. R

Assuring that»Samplesvcontain adequate numbers of -
\minority‘students for burposes.of“analysis wiil be~eSpecially
hard if.these students are evenly distributed amongiclasses.
For example, if there are only one or two'black students per
classﬁ_a‘great\many classes must be tested to obtain enough
black students\tb yield stable data. When a’district's evalu-'
ation budget is limited, such massive‘testing may:not agpear
worthwhile, since testing a»large number ofﬂintaCtvclasses
will yield far more‘data on white students than would minimally
be required for carrying out analyses. |

However, alternative ways ofksecuring data from an
adequate number of minority students pose drawbacks of
their own. For example, if minority students are called to a
spec1al room,for teSting, or are sentﬁto take the test in a
class other than their own, it Wlll probably not be valid to
compare the results of - their tests with those of white students
who are tested ir their regular classrooms. Alternatively, if
,approximately‘equal numbers.of blacks and whites are called to
an auditorium, the novelty :of being singled.out'for testing

and taking. the test(s)\in a half-white, half-black setting

‘casts doubt on test validity, especially the validitylof‘racial

»




student. It'is usually a good idea

attitude data. Finally, if_the prohlem'of_too few blacks per
class is resolved hf restricting testing to only those schools
or classes where blacks comprise a larger mlnority, the gener-
alizabllity of the data to the dlStrlCt as a whole 1s jeOpard-
ized. ' "' o L |

Therefore, dlStrlctS Wthh have a small proportion -

-

of black students in some’ (or all) schools, and which also

havo limited evaluatlon funds, will, need to consider reduc1ng

either the number of different kinds of tests given . or the

‘number of grades tested, in order to sample enough classes

within selected grades to insure at least,some stable data

concerning the program's effects on minority students

—

7. Accurate 1dentification of student characteristics

In order to assess any differential effects Wthh a desegrega-
tion program may have on maJorlty and - minority students, it 1s'
essential that the race or_ethnicity of'students be identified.

accurately. Whereas for sample selection purposes it is ade-

'quate to know merely the propoertion of minority students in a |

schoot or class, for analytic purposes the racial or ethnic

‘charawteristics of each and every student tested must be ac-

curat2ly recorded. If SES .is to be used as a Variable in the‘
evaluation design, it too. must be accurately recorded for every
secure this information

prior to the tlme of testing, espec\ lly when testing is sched-

uled for the end of the academic y ar. Provision must also be

- 109 -~
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made for accurately.matching all the information identifying
each child with each test he will tlake.

8. Stablllty_of the desegregaflon program. ,Assessment

cf the cognltlve and noncogn1t1ve effects of a deseglegatlon
program requires that the. program not be changed in any 51gnlf-
1cant way during the course of the planned evaluation, i.e.
that no’change take place‘injsuch important elements as the
.program objectives, the means oprrogram implementation, etc.
Since all the deS1gns dlscussed below assume that the major
1ndependent and control varlables and their levels are donstant
.throughout'the study, any. change in these factors will»invali-.
date-the planned analysis of data.

In the event‘that there is a compelling‘reason‘for
the district to make a major change‘in one or more program
velement(s).during‘the course of the‘study period, the evalua—
tion design will need to'be thoroughly reviewed_andfeither
altered or replaced by a new des1gn. | |

9. Tlme of testlng Late sprlng is the preferred test-

1ng tlme for evaluatlng desegregatlon programs because, by
K

that time, students will have had max1mum exposure to and. ex-
'_perlence in the desegregated env1ronment. Special research

s1tuat10ns‘may»requ1re dl“urlCtS to test at other ?imes.during

the year (such as where a sprlng pretest was not fea51ble

_:I

prlor to th start of a- program, and hence an: early fall testﬁ
ing was substltuted), but wherever poss1ble--and espec1ally
when repeated testlng is planned on a yearly ba51s——test1ng

late in the academic year 1s.to be preferred.

€1



 B. Designs for Desegregation_ProgramS in Which Only Some

o

Students are Program Participépts

'The effects of desegfégatibp;programs in thdh only'some
(rathef than all) of;a district's students ate‘involved may
beTASsessed by comparing the test scores of desegregated 5tu-
dents\(pérticipants) with the_test scores of hoﬁdéségregated
séudents (nonparﬁicipaﬁtsf. Differences-ih scpfeé pefween
the two-grb;ps afe presumed to be due to the effectsﬁq? deseg-'
'regé;ion. ‘Suéh.designs are based on the assumption that a
sﬁitable‘g?oup of nonparticipants is avaiiabIe‘fér test ééore
:cOmpérngné with participants.

vThefe.ére tW; main'vériant§'of‘éuch aesigns. - In the
~Siﬁpler forﬁ, participants' scoreS'afe compared wiﬁh non-
participants' scores only éftér-thé desegregétion ﬁrogram has:
béeh in operafion for a.specified‘perioa of time. TIn the more
 /compiex.form) éarticipants' scéres_afe compared with‘thoSé of
nonpartiqipants both prior to desegregation ana f?llowingél
‘désegre§5tion; K ) - | o ':. g

' In discussing these désignS‘ahd in illﬁstrating_them'
schgmatically; time”tl'will refer.to that test administration
which takes‘place prior to the iﬁplementation of desegrega-
tiqp; and time'tz'will refer;té that_fest adminisﬁratioh-which

takes place following the implementation of desegregation.

K
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1. Type I De31g7s. PostdeSegregation comparisons only.

©

‘In Type I des1gns, the desegregatlon program is: evaluated by
comparlng the test scores of program participants and non-
participants after the.programvhas been in effect for a speci*

fied period of time; There is no testlng of students prlor to

1mplementatlon of desegregatlon. : o
Ay - ' ' B / \)’

A Type I de51gn is shown schematlcally 1n Flgure V-l. '

: The-tl row lndlcates tHat no testlng occurs prlor to the 1mple-

mentation of desegregatlon; the t,

occurs for both.groups following.implementation of “the program.

row indicates that testlng

The crltlcal analytlc comparlson 1n this evaluatlon des1gn is

o

'_between the t,

(comparison a in ‘Fig. V—l).

scores of part1c1pants and nonpartlclpants

[

a. advantages of Type I designs. . Type'I designs

uhave the advantage of requlrlng only a 51ngle test admlnlstra-
tlon, thereby mlnlmlzlng admlnlstratlve costs of testlng, scor—
"1ng, etc. There is also no need to keep track of 1nd1v1dual'
students over a perlod of time, thereby reduc1ng clerlcal
(record-keeplng) requlrements. | |

vb.'V‘Disadvantages of Type I designs. The chief dis-

advantage of. Type I des1gns 1s that the data which they yleld

"\ are usually uninterpretable. In comparlng only the t., scores

2
~of program participants and'nonpart1c1pants,fany t2~d1ffer-
ences between the,groups cannot unambiguously be interpreted\

£y
LA



. o
b o
o Time (t) _ ‘students
N . -Participants Nonparticipants
Predeseqg.: tl C o No Pretest ’No'Pretest
Program ' o © Deseg. ~ No Desegq.
PQstdeseg.: t, S -Posttest<~£§24>Pos£test

Fig. v-1. A Type I Design: Letter in ('). indicates .

comparison referred to in text.

&4
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as be1ng due to desegregatlon, since there lS no adequate

.way of rullng out ‘initial dlfferences whlch may have ex1sted

'between_the two groups.

Whlle the pOSSIbllltY of 1n1t1al nonequlvalence :Qf;f 3
between program part1c1pants and nonpart1c1pants is a common T e

one in the evaluatlon of educatlonal programs, 1t poses an -

I3 o

espec1ally serlous problem in desegregatlon research because

3

the chlldren underg01ng desegregatlon frequently are a dis-

t1nctly nonrandom sample of all students in the dlstrlct.

When a desegregatlon program does not. 1nvolve all the children

©in a school or school dlstrlct, it is often the case that par-

t1c1pants haVe volunteered for the program (or have at least

agreed to cooperate w1th 1t) WheneVer this srtuatlon occurs, -

_the poss1b1l1ty'ex1sts that.the attitudes and achievement of-

- N

.part1c1pat1ng students may be dlfferent from thOSe of students

3

who have not volunteered or have not been w1lllng to part1c1—

pate. Consequently, if dlfferenceS‘are ‘found between the test

. scores of participants and nonparticipants after the program

has'been in Operationufor afspecified'period of time, it is .
notelegitimate'to conclude that.the differenpes are due to the

effects of the program: - except where'assignment to theaprogram

"has been completely random, there lS always t%e p0531b111ty

that the groups were ‘not fully comparable at the start...

“

- The fundamental problem in Type I de51gns of uncer-

tainty concern;ng the initial comparabrllty of part1c1pants andf

s

et



nonpartlcipants is so serious (unless initial assignment was
random) that these designs seldom Yield definitiver results.

ConSequently,'Type I'designs should be avoided.

R

However, in those 1nstances where a des1gn of Type I
is the only des1gn pos51ble for a school district, a- number of
steps can be- takenrto increase the 1nterpretab111ty of “the t2

- data. lhe scores of program part1c1pants’shouldenot_be com-
‘pared with a randomlydselected group ofanonﬁartiéipahtsrijt
rathér.should be«compared‘with;the scores of a group of non—
participants-matched to the program.participants-onﬁaslmany‘
lmportant characterlstlcs as. pOSSlble.. | , ’

The groups should be. matched on the’ follow1ng per—
sonal varlables race,,age, sex,hpreV1ous academlc achleve—
ment, andpfamlly background. Matchlng on envrronmental var;a{
bles ngt‘affected by the desegreéatlon program should also'be
attempted e.g. matchlng on SChOOl or classroom balance
characterlstlcs which are not altered as palt of the ‘program.
The matchlng may“be“based either on rnd1v1dual scores ("matched

u”pairs"),or on‘group means; homever,ltheitwo methods require
different types of‘statisticalvtreatment.

o ﬁnother‘good way of matchlng would'be.to use a com-
7§arison‘group.composed of students mho.volunteered for the
program'bht who’cpuld.not be accommodated due to a limited
number of openings. This procedure ‘effectively matches;par—

v ]

ticipants and nonparticipants on the attitudes toward school,
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i'pants at t

<

desegregation, achieVement, etc.; which motivated students to

LY

volunteer to part}cipate in the program.'

o 2., TypefII Designs: Predesegregatlon and postdesegre—

gation .comparisons. In Type II desrgns, program part1c1pants

and nonpartioipants are cested before the desegregatlon pro-

gram beglns and are tested after the proaram has been in

-Operatlon fgr\ipspec1f1ed perlod of tlme. Type II de51gns

Y

are 1lIustrated in Flgure V—2 where 1t can be seen ‘that the

9

spaces for part;c1pants and for nonpart1c1pants are filled
both at t, and at-t,.. : o
A difference‘between program participants and nonf

participants in the degree to which test scores”change-from

[y

t, to t2 (a versus b in Fig. V-2) or, alternatlvely, a dlffer_ﬁF

ence in scores between program part1c1pants and nonpart1c1—
¢

when there was no such dlfference at t1 (c versus
q

2

'd in Flg V—Z) is 1nterpreted as belng due to ~the desegregatlon

program.

a. Advantaqe of Type II desrgnso' The advantage-

of’ Type II de51gns, when compared w1th Type I deslgns, is» that

\.1t*1s p0551ble to determlne whether partlclpants and non—\-

part1c1pants were matched (i. e., had equlvalent SC‘“eS) on

LN

the dependent (effectlveness)  measures prlor to the 1nceptlon

’of the desegregatlon program, and whether they were comparable

on important personal and environmental ‘characteristics. Wlth

such information, a determination can be made concerning .

i

L
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‘whether or not the nonparticipants.constitute an appropriate
N

group. with Whlch to compare part1c1pants' té scores. There-

fore Type II des1gns result in data which are more 1nterpreta-c

ble than those' obtained from Type I desrgns.

b. Dlsadvantages and problems of Type 11 des1gns.

Type II des1gns are more expensive to complete than are Type I
des1gns. The addltlonyot a pretest douhles testing and scor-
‘ing costs, and raises-analytic (i.e.. computer and interpre—
[tlve) costs because the number of statlstlcal comparlsons

{
!

which mus+ be made is 1ncreased.
| Type»II des1gns also require greater adminis-
trative capablllty than Type I des1gnsc First,-districts must )
have their desegregatlon plans suff1c1ently detalled in ad—
' vance to know' which students will" part1c1pate and thch stu—
‘dents w1ll_not. ‘Second;_districts”musi/begsufﬁiciently_or—

* ganized to complete the process of:selgcting and testing stu-
dentS'priog to commencing the desegregation program, despite
‘the fact that pressures for evaluation‘within the_district are
_f””ﬁggikely to be low at that time. Third assignmentnof students
_to classes and schools must be made syste?atlcally, SO that' |
students wlll fall into the same levels, of the 1ndependent and
control variahles_tor the posttest that they were in for the
pretest; Fourth;{th pretest sample must be selected w1th a
- feasible posttesf scheduledln m1nd,-s1ncevstudents who are.
grouped'tdgether physically when the pretest ls administered
might other&ise‘be widely scattered when it is time for ‘the

o - 118 - I . S ‘
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%
posttest. -Finaliy, record keeping must be accurate. Pretest
data for each student must be stored without error 'and in such .

a way that the t, scores can be readily retrieved and matched

1
with -the_.t2 data.’

Problems may be encountered regarding the egiiiv-
alence of the ty and t

2 partieipent and nonparticipant groups.
.Districts must be alert to these problems sinCe, if they occur
and are not appropriately dealt with, the advantage of pretest-
ing can beventirely lost. |
The following problem might occur in some dis-
tricts. The group selected to serve as nonpart1c1pants may turn
out to be .an inadequate control group. For;exemple, se;f-
‘selection proccsses among students who volunteer to participate
in the desegregation program may result in signifieant differ?
ences in the 1n1t1al (t ) attltude or achievement scores of
pl_tlglpants and nonpart1C1pants.' If thlS nonequlvalence is
discbvered early.enoﬁgh, additional sampling or a modiiication
of the Samﬁling pian might be feasible. Otherwise, it will be
Hnecessary to make use of analytic procedures whlch statisti-
cally equate" the groups for thei¥ initial Q1fference in scefes.
| Ahother'problem»may-occur if students drop out
of the’program in a nonrandom pattern. This situatioh may
end t2 being

result in ££e:groups of participants tested at"t1

different from each other. For example; students who drop out

&

of the program between tl and tz may be those who have the most

4
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negative attitudes toward their school or their new teachers
andxclassmato , or those whose academic performance is poorest.
. Thus students. who remain in the program for testing at t2 may
yrepresent a select subset of the original group. Since program
participaﬁtsgand nonparticipants were matched for equivalence

7
tl, and since it is assumed that nonparticipants are less

at
likely to "drop out" thanvparticipants, the net result of selec-
tive dropping—out processes is aptito be nonequivalence of par—
"ticipants and nonparticipants at t,. If this occurs, the ad-
vantage of a control group, obtained. by. matching participants
‘and‘nonparticipants on the basis of the'pretest, is lost.

' Therefore, prior to the collection of t, test’
data, those qfude'nts whO have dropped out during the courSe'of'/
the evaluation study should be ‘statistically eliminated from

a .

the t sample, and the consequences of this deletion- should be

1
Tanalyzed. _If it isifound that.deletion of the drOpoutsfdestroys
the initial (tl) eduivalence"of participants and nonparticipants,
it will be necessary statistically to eliminate some students
from the nonpartiCipant group so as to restore thetl equivalence’
" of partiCipants,andvnonpartiCipants. If'statistical equivalence
cannot be restored; the district will have difficulty interpret-
ing the té data,band should seek the help of a consultant hefore
proceeding. } | |

Moreover, if analysis of the'data reveals a_sys-

~ tematic difference between program dropouts and non-dropouts with




respect to. i‘scores or w1th respect to personal or env1ron-
' mental characterlstlcs, these facts should be noted, as they

represent important findlhns in thelr own right. ‘

Another potentlal source of d1ff1culty in

Type II designs lies in the fact that the rellablllty of a

difference score is always lower than the rellablllty-oftthe

test itself.. This means‘that any difference or change in

score between tlvand\tzbwill‘be less reliable than either the

A 1
tl'Or the'té test scores themselves. Because of the relative
-unreliability of individual change scores, districts shoUld
plan to employ statlstlcal procedures which analyze the aver-
age dlfferences between the scores of the groups of program
part1c1pants and.nonpart1c1pants at tl and at t,a Several
methods ex1st for carrying out such anaiyses, and districts
should obtaln tne assistance of a statistician to select an
approprlate one Extreme caution must be exerc1sed if d1s-’
tr; ts decide to compare changes ‘in the 1nd1vrdual scores of
partlclpants ‘with changes in the 1nd1v1dual~scores of non-
partrcipants, especialiy if the sample size is small or if thev
reliability of the tests used is not very.high,
Assuming that-all of the methodological prob-~
lems discussed aboye‘have been satisfactorily reSolvedz:and
- that the design is. therefore basicallp-sound, some districﬁs

may nevertheless experience uncertainty in interpreting the

results of their study if participation in the desegregation




program.is confounded [fcoincides) with other-educationai changes.
In many districts,'desegregation'is accompanied -

v

by, and thus confounded with, other new or experimental programs
which might themselves account for changes in scores on the

.

effectiveness-measures;“ For example, tie introduction of study
ﬁnits on intercultural relations may affect racial attitudes;
the proViSion of tutors, Specialists, or reduced class size may.
affect achievement and attitudes, changes in the content of the
é cademic curriculum (e.g., a new reading or math program) may
result in test items on the posttest being better matched to
currizulum content for program partic1pants than for non-
partiCipants; or vice—versa. Under any of these cenditions,

posttest -differences betwcen the attitude or achievement scores

of program partiCipants and nonparticipants cannot be attrib—

uted with certainty to the change in raCial compOSLtion.

«~ In another common situation, desegregation is
confounded with attendance at better quality 'schools. Deseg-
regation programs frequently.result in minority children from.
schools of low gquality in poor neighborhoods being transferred
to better schools in another neighborhood within their own
school distriét or, in some cases, across district lines. The

schools to which children are transferred may have better

-+

-
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facilities, more talented teachers, smaller classes, etc. than
- the schools preViously.attendedgbyvihese students (in fact,
the orovision:of "better quality'education“‘is often the pub-
licly stated reason for initiating the desegregation program)j .
Under these conditions, it is nossible,that;changes in the at-
titudes or achievement of desegregated students are due, at -
least in part, to the better quality education offered in the
new school. In such a case, pOsttest score differences be- -
©  tween érogram participants'and nonparticipants‘cannot be at-
tributed diréctly to the change in raciail composition of the
school attended

As noted earlier in this chapter, because race
’and socioeconomic status (SES) are highly correlated in the
United States, the desegregatiop process often results in a
change in the social' class characteristics oF a child's class-
‘mates. Typically,'desegregation rcsults in an increase in the
average socioeconomic status.of the classmates of black stu-
dents and a decrease in the average socioeconomic°status of -
the classmates of White students. Since it has been demon-
strated that the social class characteristics of a black stu-
dent's classmates affec hie a ademic achievement regardless‘
of his own SES, it is poss1ble that Significant posttest dif-
ferences in attitude or achievement scores between initially

equivalent program participants and nonpartiCipants are due,

at leaSt in part, to the change in social class milieu. Thus

.- 123~
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Vbecause of'the cdnfoundihg Qf"racevand SES; tz/differehces_in
attitude or aChievement scores‘canhot in moSt'instences,'he
attrlbuted spec1f1cally to the change in rac1al comp051tlon.’

It must be stressed that the types of confound-
ghg.discussediin the preceding three illustrations~may aetu— .
ally,be.highly desirable from a pedagogicelfppint of view, ih
that they may facilitate de;irea chanées in student perform—'
ance, e.g., more favorablecattitudes; better achievément,.etc.
"The”fact that these sources of ¢onfounding are_classified as
"problems" is not meant in any way to suggest that scheols
should refrain from”introducing~other program,.personnel, or
facilities chenges as part of, or in conjunction w1th deseg—'
regation. 'Moreover, the diseussion above certa;nly does not
;impiy that.dietficte should refrain from evaluatihg-a desegre-
gation program if that~program'%g/mUltifaceted.' Carefully
-designed evaluation studies ehouldvbe able to,provide districts
with at }east-some usefulvdata en‘the_overall effects of mixed‘
desegregation programs. ’

However, confounds of ththype described abovef
do present interpfetive probiems because the§ limit the in-
ferences which may be drawn from -the studies.in‘which théy occur.
The more that changesein raciei composition are certelated with.
other changes which could affect studentsfvscores on effective-

] » .
ness measures, the more difficult it will be to attribute h

observed differences in test performance to changes in racial

composition.



The ablllty to attribute program effects spec1f-
1cally to racial composition is valuable because 1t glves the
district an emp1r1¢al basis for elther contlnulng or changing
a desegregation-program From a loglcal .point of view, if thev
‘progranxwas planned to contlnue unchanged 1ndef1n;tely,‘1t
would be of: llttle practlcal 1mportance é% disentarngle the ef-

fects of confounded program elements. But to the extent that

©

the district may,-ln the course of time, wish to modify-some
'element(s) of the program, it would be useful to 'know the spe-'
c1f1c effects contrlbuted by the varlous factors, e. g., what
effects are attributable to partlcular ‘racial comp051tlon con-

'flguratlons° - o _ o=

3. -Qype_IIA Des}gns: Predesegregation and postdesegre-

gationicogparisons'with random'student assignment._ Type IIA
__aesignsfare'like‘Type II designs_except that assignment-of
studenteﬁae’oarticipants and nonparticipants'is-completely.
random. No self selection (volunteering) for the desegrega-
tion program is permitted. In pr1nc1ple( Type IIA des;gns are
-to be_preferred over Type II designs because nonparticipants
should-represent a more adequate control'grbup for participants.
However, coméletely randoﬁ assignment is seldom feasihie in
view of the variety of constraints'ke.g., political, adminis-
trative, etc;)'wjthin Which schooljdistricts»Operatef More- |

over, while random assignment may reduce control group problems,
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the other sources of confounding dlscussed in connectlon with

fype II de51gns apply equally to- de51gns of Type IIA.




v,
Y
C. Types of DeSigns When All Students are Program PartiCipants

In the preVious section of this chapter, the designs dlS;‘

cussed (Types I and II) were based on the assumption that only

{
!

sQme portion of the district's students were participating in
the desegregation program. It was_therefore’possible to‘make
use of a contemporaneous controlvgroup in those designs._ How-
ever, in districts where the desegregation program includes
allistudents (or at least'all those in a given grade), a con-
temporaneous control group does not exist. N
Since ‘some form of control group is required for adequate
.assessment of program effectiveness, districts where all stu-
dents are involved in the desegregation program must make us<
of designs with historical or lOngitudinal controls, i.e.,
des1gns employing predesegregation scores for control purposes. .
. The predesegregation scores can be either the child's own
scores prior to desegregation (Type III des1gns) or can be
those of samefaged children;in an earlier year, beforc the de-
segregation program was instituted (Type IV designs). Finally,
it-is possible to use both ‘the child's own previous scores’ as

5

' well as the scores of other children in a single design (Type \Y

e

des1gns), thereby incorporating the advantages of deSigns III
and IV while eliminating some of the particular limitations
associated With either deSign alone.

To keep the notation as conSistent as poss1ble With the

notation used in the previous sections ty will refer to the
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last testing session whieh preceaes_deSegregation anﬂvtz will
refer'to tne'first teSting session which fellows desegregation.l

- Where a design is’expanded'to include more than a single pre
and posttest the progressively earller testlngs will be

llndlcated by increasingly smaller subscrlpts cf t (e.g., to;
_l,... ), whereas the progre551vely later testlngs w1il be

indicated by 1ncrea51ngly_larger subscrlpts (e.g., t3f’t4,...

).

1. Type III Designs: Longitudinal comparisons of scores

-for the same/grogp of students. In Type III de51gns (Figure V—3)
students} scores before desegregatlon are compared w1th thelr
'seofes fol lowing desegregatlon. For example, scores of students_ .
in grade X before drsegregation are compared w1th subsequent
scores of the same students in grade X+1 follow1ng~desegregation
(comparisonla in Fig; v-3). Ittis assumed that changes:in test -
scores from pre; to postdesegregation are attributable to thé
desegregation nrogram. “

a. Advantage of sze III designs. The‘advantagejof

Type 111 designs is that since exactly the same students
part1c1pate in success;ve testings, there should be no question
concerning the comparability of predesegregatidn and post—'
desegfegation students on such important variables as race,'sex,l
SES, and prior academic.achievement,-since each inaividual serves

as his own control.




Time (t). ' students (Ss)

S “ Ss in . Same Ss in Same Ss in

Grade X Grade X+1 Grade X+2 . -

'Predeseg.

-n

Program : oy (@)

Postdeseg} . o - \

ty Test

Fig. v-3. A Type III Design: Letter in ( ) indicates

comparison referred to in text.
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. must be stored in such a’ way that the prev1ous scores of eV—ry

r'd

b. Disadvantages and problems of Type III’désiéns.

C N - N

Designs cf-TypéuIII share most of the adhiniStrative problems - 7
of Type II designs.. If the same students “are to be tested on-
.varlous occas1ons and\thelr scores compared ‘then’ aSS1gnments

ts classes aud schOurs ‘must be made in such a way., ‘that the en—:
fvrronmental factors which are being.used as control variables

: ‘ . ! .
are held constant over time for each student. At a practical !

‘level, thcught must be given'to how best to sample and to

. assign students so that ldater retesting is fea 1bl-. Flnally,
since the same group of children is sted repeatedly, data

T T T

'student can be readlly retr1eved and accurately merged w1th
new data._' A | |

| A special adﬁinistrati;e prcbiemﬂof Type III
designs is the‘pOssibility of student attrition over the course
“of.the’study.' In mané districts the rate cf student»turnover .
" during the period of_the:study will be high..'ﬁven if tﬁose'whon

.
\,

. A\ : .
leave constitute a random sample of the entire student body

(e.g., they have not left because thelr parents dlsapproved of

o

the new desegregation pollcy), prior exper1ence\w1th longltudlnal
‘studles nias shown that so large a proportion of %he or:Lglna1
sample may be lost over time that the remarulng/sample may be

too small to obta;n stable’ flndlngs. .

The longer, the study continues, the greater the?

likelihood of student attrition. For this reasonm, districts




/
¢
\' .

undertaking longitudinil studies which require repeated testlng
of the same group of students shwulﬁ.plan to oversample (i.e.

to test more students thar will acéually be needed for later
_analyses) in order to insure that ‘there will be an adequate

‘ number ol students remalnlng in the sample.at the en% of the
study perlod : The oversampling should. be proportlonal to the}
known rate of studént turnover in the dlStrlCt and to the
ant1c1pa ted duratlon of the study, but at least a ten percent
oversampllng should be planned Lo -

Another dlsadvantage of Type I1I de51gns is that
they have llmlted 1nterpretab111ty There. is often no way to
demonstrate that the: observed test .score cbanges would not.
have occurred without the. desegregatlon program, since several
factors ‘which could be respon51ble for the changes in test
scores from t tout2 are fully confounded w1th‘desegregatlon' ‘
" in Type 111 deSigns. Thus it is hardeto determine whether.
changes in test scores are due to the desegregation program,‘

| "The most seriousuproblem in interpreting data_
from Type TII de51gns is that desegregatlon is confounued w1th
maturatlon. ThL;\lt,may/be afgued that an observed change in -
score is maturatronal, i.e., that it is a change whlch normally
‘accompanies development between certain ages, and one which
pwould.therefore‘have occurred even without desegregation. The

longer the duration of the evaluation study, the more serious

the problem of unknown maturational effects may become.

. v;\ ' /

e
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As the dlscuss1on in Chapter Iv 1nd1cated inter~
pretaticn ofﬁscores on norm referenced achlevement tests,.on
" criterion referehced achieQement'tests; and.oh racial attituae ;
tests requires baseline data from within the Aistrict‘(local
norms or control groﬁés).in'ordernto properly evaluate changes
in test scores following deseéregation. ‘Without such baselinef\
" data, observed changes_in.test scores cannotJbe com?ared with %\
'eXpected maturational chahges in scores for district students %'\
over the tiqe'period:studied. Sihce Type iII desighs do not } \
include a_contempcraneous;control.gfoup and'do'not provide
for’comparisons with predesegregation baselfne datavfof_same—

. L : .

aged students.,, it is not possible to rule out maturation as

the source of changes in scores on these tests.

Another difficulty in concluding with certainf§

that changes in test scores are due. to desegregatlon is that a
_change in scoxe may arise from famlllarlty w1th the tests. If
e
the same tests are used at both tl -and tos 1t s, poss1ble~that
at least some part of the change 1n scores is due t;\aﬁ?\\e-
chlldren s prlor experlence in taklng the- tests. Slnce Type f;}
des1gns include no students who have taken the testsibut who

have not been desegregated changeswan score assoclated with

.repeated test-taking cannot be assessed,



f : _ v
Followihg desegregation, a number of changes may

. take place within the échoolS”andxwithin the district Which,:'
’on their own, could be re5ponsible.for any observed changes in
students' attitude or:achievementfscores; The.occurrénce of
these changes in the’district makes it diffiéult té attfibuté 
changes in efféctiveness tést scores to the desegregation pro-
gram. R | .

,.- 'For example, the chahge_iﬁatest scores may be ddé‘éi
to a change in the composition-o? the teaching faculty; When

a school or schooi.district undergoes desegregation, the pool
of teaéhers may chaﬂge. Teachers who'havé negative attitudes
toward teaching minority Stpdentstmay ieave and be replaéed by‘
teaéhe#s who are more‘ﬁotivatéd:td’work in an integrated setting
‘and‘whé, theref0£ew mayftend,to be more effective Withlraciallyw'

‘mixed claéses. Over a relatively short'péfiodiof time, cbnu
sidéréble transforméﬁion of the teaching féculty cduidxoccur
via thisipfocess; Under such circumstances, it woculd be difficﬁlt
to conclude that chanéés over,fime in attitude or achievement
sco eS‘Were directly due to the déseg:egatién prbgrém. For this. -
reaSOn; careful attention.should beyéaid to'déta 6h teacher *
turnover. In districts where such turnover has_occurfed to any
marked extent, the change in teaching staff should be noted as
an im?o?t%ng outcome of desegregation in its own right, and

xshould be cited as a possible factor in produéing the observed

changes in pupils' attitudes or achievement.
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There are several other'school factors, discussed /
above in connection with Type”IL designs,.which often’accompany/‘

desegregation and which could result inla predesegregation to

N .
postdesegregation change in the test scores of students. /ériefly:

/

l. The general quallty of schoollng may ;mprove

" as algesult of the hiring of specialists, reduction of claSs

c
’

<
/
/

sizes, new facilities, etc.;

2. Other new programs may be introduced along

¢ !

. with desegregation, e.g., curriculﬁm units designed to improve

intercultural relations, new readxng programs, etc.,

3. The SES comp051tlon of classrooms may change

as a correlate of the'chauge in racial composition.

Finally, in Type III des1gns it is dlfflcult to
rule out the‘possibility~that the change in. test scores may be

due to influences external to the school. Since the schools -

.gare not insulated from the outside‘world, changes.in student

performance may reflect reaction to outside events rather than
to school programs. For example, racial tension in the local
community or elsewhere could affect students' racial attitddes

or achievement- a teachers' strike during the year could affect

»achlevement etc. - However, since all students are participants

in the desegregatlon program and are subject to the same out51de
influences, the effects" of desegregation'and the‘effects'Of

outside events are confounded, and are not easily separable.




2. _Xpe Iv De51gns~ Longltudlnal comparisons of scores

éor dlfferenc groups of students. In Type Iv de51gns (Flgura_

V—4) the test scores of students in a partlcular grade (or.
_q{aqaal'are.compared before and after desegregation. for
'example, scores of students inlgrade X befofe deéegregation

are compared with scores of other.studenéa in’gfade X folloWihg

deéagregation (comparison a in Fig. Vf4). It is assumed that

changes in the test scores of aiffgrantfanéé of stiudents from
pre to postdesegregation may be attributed to the)desegregation
program. | |

S a. -Advantages of Type IV designs. ~Type“IV designs

are comparatlvely easy to administer since data for the same
group of 1pd1v1duals-do not nmed to be rétaihed‘and matched
with new data from later testings. Moreover, compared with
.Type II or Type IITI designs, iess attention need be paid to
the;details of studéat asaignmentsképnparticular classes or. .
schools, either with regard to fhe\iﬁgacﬁ of assignments on the
environmental variables to be dontrolléd?'or with regard to the
subsequent feasibility of testing students iﬁ new locations.
From an interpretive point of Qiew, Type. IV de-
signs effectiyely enable themdisfrict to rule out maturational
factors as a source of test score differencés’sinqe,.wifh grade
<z, (age) held constant, maturatiah can be assumed to Be equivalent
for-students,tested‘prior toidesegregaéion and'for‘studenfs
. o :

tested following desegregation. Familiarity with the test may
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Time ’ Grades

X X+1 X+

- _Predeseq.

T Test
: A

Program
Postdeseg.

2 Test

Fig. V-4. A Type IV Design: Letter in ( ) indicates

_ comparison referred to in text. ' ~
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also be eliminated as a. poss1ble source of confounding, s1nce
/students of the same age should have taken the test an, equal
number of tlmeF and should therefore be.equally familiar with
it, -

b, Dlsadvantages andggroblems of Type IV designs.

'Wlth the exceptlons just noted, Type Iv des1gns share the 1nter—
pPretive dlfflcultles associated w1th‘Type III designs. In short,
it is difficult to attribute changes in test scores,Spepifically'>
to the desegregatlon ‘program whenever: S /

g 1) The quality of schooling has cha . ed con-
Currently with the implementation of the desegregation.program,
e.g., the school or district has introduced smaller classes;
Specialized_staff and'facilitles, tutoring services, etc.;

|~ 2) Curriculum changes: have occurred (e;g;, new
reading programs, 1ntercultural relations units, etc. ) which
relate dlrectly to performance on the effectiveness measures;

\ 3) Teacher characteristics have changed follow-
ing desegregation, as a result of nonrandom teacher turnover
and replacement;

4)  The SES comp051tlon of classrooms has changed
as a correlate of changes in rac1al compos1tlon, |

5) Community racial attitudes have changed as
a consequence of contenporary.social:events.

In addition to these five sources of confounding,

another potential problem for analyzing‘and interpreting data

s
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_ in-Type IV designs 1lies in'the possibility that important
fcharacteristics of the school population'may change dnring the -
course of the.study. When an entire district is deSegregated;
and evaluation of the desegregation.prograﬁ continues over-a.
period of several years,‘the school'population may undergo
systematic change during that-time. For example; faﬁilies
opposed to desegregated schooling for ‘their children may - move-
away, and may be replaced by other families more Wllllng to‘
.accept racially heterogeneous schools. In thlS case, the pro-
portion of'blaok and/white students could remain stable,'but'
the a tudes and/or achievement of students might Cuange as a
consequence‘of the change in‘parenta1~attitudes. ‘There is also\
the possibility that white familieslmightlleave and be replaced
by hlack families,'altering‘the-proportion ofiblack students.

- over the time period studied and thus changing the levels of
an important independent or'contr01'variab1e, Both eXampies
illustrate population changes which would make it difficult to

interpret changes in postdesegregation-test scores.x

: While-school districtiofficiais can do little to
control turnover in the student body, proViéion should be made
‘fornchecking the comparability of the popuiation served (e.g.,
by SES, race, etc.) over the time period studied. If it is
found\that systematic changes in the'student'body_have taken
place or are in progress, the diStrict should-seek design .and

statistical assistance before undertaking any further testing




or data analySis.g

-0

c _3.. Type \'% Designs. Type \Y des1gns (Fig. V 5) merge the

essential features of Type III and Type IV designs. They

combine repeated testing over time of the saﬁe group of students
i :

Wlth the testing of successive waves:of students of selected

: qrade level(s) :Preferably, testing for Type V designs should

R

begin two years before the start of" desegregation, in order to

establish adequate baseline data for later comparisons.
A\

With reference to Figure V-5, comparison of successive

diagonals for the same grades (e.g., a versus b) may be used

to. assess differences.between changes in scores during a-year

/
before desegregation ‘and those during a year follow1ng desegre—

'»gation.' In this analysis, maturational effects are controlled

Comparison of diagonals between different grade levels_(e.g.,

b versus d, with_a"and c’as control data) may be ‘used to.assess.

'the effects on students of being desegregated at different

ages. The effects of desegregation on students of a particular
age can be evaluated by analyzirg vertical score changes within

grades (e.g., e versus g). Moreover, comparisohs between verti-

cal changes in‘diFFerent.grades (e.g., g versus. h, with-e and

f as control data) can prOVide an additional way of evaluating

the differential effects off desegregation as a function of age.
As more years (t3""tn) are added to the ba31C-de—

sign shown in Fig. V-5, any factors associated with the start

of desegregation which might either-inflate or depreSS'scores

-
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Fig. V-5. A Type V Design:

comparisons referred to in text.

Letters in ( ) indicate




'temporarily (e.g.;ylnitial anxiety, excitement,/confnsion, etc.l
Would have time to dissipate, and thus more stable findlrgs
should be obtained. Asfmore.grades are added, groups of stu-
dents can be followed for a longer period.of-time,eand it
'becomes feas1ble to assess the long—term effects on students
of having been desegregated at dlfferent tlmes in thelv school

careers.

a. Advantages of Type V designs. It 1s ‘an advantage

of Type V des1gns that long1tud1nal>data for a paftlcular
group of students may be collected with maturatlonal factors
controlled. Moreover, dependlng on the care w1th which the
sample is selected, it may also, be poss1ble to contrel famil-
iarity with the test for at least some of the statistical com-
parisons.. |
o The . pr1nc1pal advantage of Type \ des1gns is
that they provide cons1derably more- complete and ‘more varied
.1nformat;on than-Type III or Type Iv des1gns alone. Since at
least two ways of analyzlng the data (vertlcally for between-.
group 1nformatlon and d1agonally for developmental 1nformatlon)
are avallable, it becomes possible. to valldate one .set of
findings against the other. If all analyses result in relative-
1y con51stent flndlngs,.the strengt of any conclusions which
may be drawn is increased. K

Several other types of interesting and important

analyses are also possible when Type V designs are used, but
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the1r oescrlptlon is not appropriate w1th1n the scope of thlS
chapter in view of,thelr complex1ty. DlStrlCtS con51der1ng

Type V designs should plan to work with a consulting statistician
to deflne and examlne all such p0551b1e analyses.

b. D1sadvantages of Type A des19ns. Type V deslgns

are the most costly of any of the des1gns dlscussed in this
chapter because of the need for repeated testing of the same ’
students over an extended period of time, because‘a larger,
':sampie size‘is usually required; because data collectionfmnst
» begin well in advance of desegregation, and because the greater
complexity of analyses demands a higher degree of statistical
ekpertise and analytlc {e. g., computer) capac;ty.
o DeSplte their greater cost and complex1ty, Type
Y designs—may not—provide~whol1y unambiguous results, since.
they are subject to many'of the same sources of confounding
»noted above in connectlon with other des1gns; e.g., changes in
school quallty/ changes in teacher characteristics, changes in
student body characteristics, 51mu1taneous.1ntroductlon of
‘multiple new programs, changes in SES characteristics of the
educational environment; etc.
Another uncontrolled sonrce of variation in test
scores, 1n Type V des1gns 'stems from the fact that all chlldren'~
born in the same year constltute a unique "cohort" of 1nd1V1d-

uals who zlways share in common the experience of being a




particular age at a particular point inltime}?~“Since no group
before or after them e&er experiences exactly the same set of
events at the same ages as they, the cumulative life ex%:rience
of any age‘cohort ie someﬁhat unique.

| | In Fignre V-5 each diagonal represents a'different
age cohort of students. . while successive cohorts,undoubtedly
share many characterlstlcs and hence are apt to be highly simi-
lar at any- glven grade level (e. g., as second graders, third
graders, etc.), the uniqueness contributed by membership in a
particular cohort may play a part in testvdata.‘ Thns some part
of the dlfference between the effects of desegregatlon at dif-

ferent ages (e.g., b versus d) may be due to membershlp 1n

different cohorts, and may not 51mply be a. functlon of age.
Tne‘factor of cohort membershlp may also account for changes,
. over” ‘time (e g.; e versus g) in the scores of successive waves
.of students at a given grade level, whether or not there has
been a change in school programs.

| | ' Because Type V, designs provide the greatest amount
of‘i;formation when carried‘optrabross several grade'leveis

and when continued over-a period of several years, they are

ThlS source of- confoundlng also applies to Type III and Type
IV designs, but has been reserved for" discussion nere in the
~interests of clarity of presentatlon.
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ing program 1n several or all grades. Moreover; since many

districts do not formulate thelr desegregatlon plans more than

one year ahead of tlme, the two year lead -time requlredumay be

prohlbrtrve except where dlstrlcts already haVe prlor 1nforma—
tion on all students. -As a general guldellne, however, dlStrlCtS
lacklng sufficient record—keeplng, data storage, and data re-
trlele capablllty should probably not attempt Type V designs.

4. The spec1al case of grade—arvear desegregatlo".. Some -

school districts desegregate gradually, on a grade by grade
ba51s, usually beglnnlng durlng the first desegregatlon vear
with the first grade and desegregatlng one additional grade

each Yyear thereafter. When this pattern is folldwed 'any

_Chlld 1s elther desegregated from his first grade in school

‘or is’ not desegregated at all (af least not in elementary

school,; »Accordlngly when a grade—a—year plan 1s empioyed,
some of the types of designs previousiy discussed~cannbt'be
used.

Neither Type IT designs nor Type III designs are

.appropriate for evaluating grade—a-year desegregation plans.

These des1gns require predesegregatlcn and postdesegregatlon

~scores,for each 1nd1v1dual, whlle 1n grade-a—year plans

individual students will have elther p_e or postdesegregation

SCores, but not both.




Type IV and_Type \Y/ designsvmay be used, but only in
those gradeS'already¢reached by.desegregation. For example,
in the first year of desegregatlon,program effects could be
assessed only for first graders; in the second year, they could
be assessed-for first and second graders, etc.* It would be
six years before the effects of desegregatlon could be evaluated
xn the sixth grade Hence, the hlgher the grade levels to be
evaluated ‘ the 1onger the study must continue.

Flgure V-6 shows how a Type Gmdeslgn might look When
dpplied to a.grade-a-year desegregatlon plan. .Developmentwln
“segregated environments:canibe conpared with develOpment~in
desegregated envdronnents by analyzing‘differences between
"successive diagonais for the same grades (e.g., a versus b).

As additional grades are desegregated, comparisons between
Qertical changes in.scoreS»can.be.made (e. g. d”versus‘f,awith

and - e as control data) to assess. the cumulatlve effects at

o]

different ages of having been desegregated‘s1nce the,flrst year
in school.

5. Summary Table. Major cost'factors associated with

each:of'the designs discussed in this chapter are summariEed

inn?able V-1l. Every type of design has features which could.

”
-
vo”

*
This restriction applics only to assessment of program

effects on those children directly involved. "Spillover"
effects on adjacent grades can be measured at any time.
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Time ) Grades

1 2 3
, :
Predeseg.
* . ’ ’ ’ T
) Program
£ , ‘ ’ Installed
—n !
FO - Test (Seg.) .
4
| (c)
. 1 Test (Segqg.) Test (Seg.)
! . . \ é )
! N i
. | '
Program Start | \(a) }
. AN (e)
f A N I
'- » N
t : b}
2 - Test (Deseg.) Test (Seg.)
N\ (b) ?
AN

t3 o ' : . 'Y

Test (Deseg;)

fig. V-6. A Type V De51gn under Special Case of
Grade-a-Year Desegregatlon Letters in () 1nd1cate

comparisons referred ‘to. in text.
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Table V-1

Summary of Cost Factors in Five Types of Evaluation Designs

Cosf~§actors . , Designs

1 II I1I v v

Administrative Requirements

Need to keep track of No Yés "Yes - . No Yes
individual students

Length of time required Short Mod Mod ~ Mod Long
for study '

Administrative complexity Low Mod High Mod High
Data processing costs . Low Mod High " Mod High
Need for.statistical. Low Mod High Mod High
consultants '

Interpretive Limitationsb

Maturational confounds No No " Yes. No No
'self-selection . Yes - ves® No No "No

Loss of individual o - No . Yes Yes : No Yes
students :

General change in : No No Yes . Yes - Yes
"student body '

N
Test-taking experience No -+ No ' Yes No': Maybe
Interpretable Data Yield . Low Mod "-Low Mod High

a Mod = Moderate
b Confounding factors which potentiaily limit the interpretability of all
designs have bheen omitted from this table, e.g., other new programs
simultaneous with desegregation, changes 1n school or teacher quallty
associated with desegregation, etc.

(o]

For IIA: No




make it attractive to school districts as well as'featutes which
could make it unattractive. Each‘district must therefore decide
‘which type:of design wiil be most appropriate, given the pature
of its oWn desegregation program, th3 characteristics of the
student gody and community it éerves, énd.the fiscal resouxrces
-and techniéal capability which are available for'garrying out

the evaluation.
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Appéndix‘
‘The-Develépﬁent of Raéiéi Balance Indicators
Bagnd on theiProbability"of_Occﬁrrence
- of School and Classrobm Distributions
The purpose of this appendlx is to bridge the gap in
Sectlon I11.B.3.b of these guldellnes between the probablllty
of occu:rence of a distribution and the,measure, or f?nction;
of this probability which can be taken as an indicator of
. racialvbalaﬁée.‘ | |
The,probability of_oécprrencé of a ?articular aistribu4
tion of studeﬁts from minority group m to a set.of schools
or classrooms of specified capacity can be determlned using

*
the technlques of comblnatorlal ‘analyses.

Let: A
! N = the tetal number of students to be distribﬁted}

N = the number of these stgdénté from minority

B | group m; . |

; N.=N- N = the femaining numbér’of students;
C = the number'of4classes or:séhodis to which

the studehts are to be assigned;

n_ = the number of students in each class or

, school (¢ =1, 2, 3, ..., O}

W. Feller, op. cit.



n . = the number of students from mino;ity;group

m in class or school .c;
n. = n, - no. = the rema}nlng.number of stgdents
in class or school c.
It is assumed that N, Nor N C'and'ncaare all predetermined

"and fixed. Note that

C C .l , é ) C . ’ ' .
2- ":nc =N z:nmc = N and ‘Zn-rc =N
c=1 . ' ‘

S Cc=1 c=1

Suppése that we begin by chocsing students to £ill thé
first‘classrqom or school‘(c=1). A total of n1 students
must be chosen from the total number of students, N. The
number of‘different"ways in which we can choose n studehté
from the total population so that nml are from minofity

group m andxnr" —_(h - nml) are not from'minority group

1 1 .
m is:
t

where, for example, N_| is read,"Nm factorial," and is

definad as

NI = (Nm)(Nm— 1)(Nm-_2)_. . . 3.2.1,‘




Eaéh'wéy of choosing Ny and n. students-from the total

. population constitutes a different afrangement. " Two arrange-

ments are different if one or more of the,individual students
chosen in one arrangement is not present in the other. How-
ever, each arrangement consists of the same number of

[N

_m—Students and r-students.

- We now p;oceed to fill the second classroom or school by’

choosing n m-students and n = n - n_ r-students from
. -m2 ro 2 ma o )

the remaining population of (N - noo-mn ) students. The
. / - al -

number of different ways in which this can be done is:

N e
Az(nm?,prz) =1 (n TN = = np )1

‘ (N - n_)lI ' '
« r ri’
[ G T, = my, nré>!4]

This-prccess is repeated'until_all,students in the pppulation

have been assigned to classrooms or schools.
Therefore the number of different ways in which N. stu-

dents can be assigned to C classrooms or schools so that

the classroom or school populations are n + n =n_, n +

mi ri- 1
n =n, . . . ,n + n = n, , is:
ra 2’ " “me rC c



(N_ I)(N )

l l(nmi | I l(nri!)

i=1 1 1=1

C ’ J
I lx. = X «X X *X . . . X X
T 1 3 y C-1 c !
i=1 A
and where n + + .. .+ n,=N=N "+N_.
- 1 n2 : C m r-

The number of ways in which N students can be assigned
to C classrooms or schools so that a total of n are in the:
first classroom e} 5 scheol a total of n,6 are 1n the second

a total of n, are in the third, etc., without regard to

whether the students are from minority;group.m or not, 1is

A

=N,
0 c
l l(ni!)
i=)
where, again, n +n, +...n =N=N_+ N .

! Therefore the probability of occurtence of a barticular

distribution of N =N+ Nr students, for which the classroom

1’ i : + n = '+ n =n
or school populations are n... 2 n,n




\

(A-1)

ne nrc‘=_néﬂ,can_be<found from:
A
] |23 oI (n D)
p = i=1 _ (Nm!)(Nr!)i=1 *
D AT C C
AT
)T H T D
Coaim i=)
Here PD denotes the probablllt

of occurrence.cf distribution

D. .D 'is an arbltrarlly a551gned label (D=1, 2, 3, . .)

used to 1dent;§y_d1fferent dlstrlbutlons.

This formula is a

generalized hypergeometric distribution, and has been used to

-calculate the:probabilities for the example in Figure III-3..

For that example, the formula reduces to:

P = (6

DI
ﬁ]2!)(n l)(n !)

n

The ‘discussion in. Section III.B points.out that P

AN

(a-2)

D 1s not

a suitable racial baladnce indicator because its wvalue is

affected by factors such as school or district population

size, and school district racial heterogeneity.

the formula for PD

'To. construct a measure, or function, of P
suitable racial balance indicators can be constructed,

useful to work with several examples.

is the_set of dist

is rather unwieldy.

ributions appearing in Figure III-3.

In addition,

D from_whlch

it is

'One convenient example

iThis



set (distributions 1 through 7) is repeated. in Table A-]

together with~various quantities which will be disoussed

—

subsequently 1n thlS appendlx.' Further-examples of distri-

butlons which" w1ll be‘used to 1llustrate this dlscus51on

\
appear in Tables A-2 and A-3.

——

Finding a measure of Pp which is independent of N. The

 first step is to"identify‘some;function'of p .which:;;\Indez\\
pendent of N, the number of students being ass1gned . Table -
A—2 shons the least and most probable dlstrlbutlons of equal
numbers of- 'minority" (m) and- 'majority™s (r) students to two

~classrooms of equal size for three different values of N:

N 12 (distribution 1 and 4, transcribed from Table A-]);

N

32-(distributions 8 and 9); and N = 64 (distributions
10-and 11). 1Inspection of PD for these'sik distributions
indicates that.

e P corrospondlng to the least probable distrlbutlon

P

(max1mum 1mbalance) falls off very rapidly as- N in-
creases. For N = 64, (PD) ..~= 4.88 x 10°1%;
: _ min = :
' The values of (Pp) i, become exceedingly small as N
-increases;
o Pb‘corresponding to the mostvprobable distribution
(Maximum balance) also falls off with increasing N.
The precise way in which P, depends on N is difficult

to find. In many problems of this kind, it is useful to




P
work with the logarithm of Py, rather than_PD its€elf, in an

,ettempt to determine the dependenee of P. on N.

D
" The logarithm (to the base ' 2) of'PD for each of the six
distributions iﬁ Table A-2'is also shown in the table. In-
spection of the values of logng corresponding te the least
probable distributions for the three values of N appearing
iﬁ'Table A-2 shows thet'they'are all faigly close to N in
magnitude. This pattern suggests that the quantity (longD)/N
- (or rather, to get rid of Ehe'inconvenient minﬁs_sigh, -i |
(—legzP )/N) be examined to see how close it comes to haQing
the requlred property ‘
Values of (- logZP )/N_ fer the six dlStrlqulonS in Table

\

. A-2 are also entered in the table?\\Inspectlon of these(values
/ i .

indicates that: R

* The value of (~log,P.)/N corresponding tc (P.)
- 92D PO!

D'min
, , P
tends towards .one as N increases;\-\i
e—— .
ﬂ &5 T P 3 -
" The value of (- logZPP)/N correap ng to (PD)max

ténds towards zero as N increases.
Thus the quantity (—logzPD)/N appears to show much less vari-

ation with N than P_ itself.

D
~The last step is to write the expression for P, (equation
A-1) 'in a form which permifé\eapitalizing on the observations

\ . .
made so far. Tc do this, a well-known approximation tc the

facforial\(Stirling‘s formula) cen be used:

]



X -X
x!'' v V21x x"e T,

Replacing all the fadtoriais'inAequation (A;l) by this formﬁla,
taking the logarithm, dividing by N, and multiplying by (-1),

-we obtain:

(-log,Py) S - a3
—x—— & T + (other terms) L (A-3)

where:
1 < -
T = log,N - %N log,N_ + leogZNm . %;lnilogzni

- . ’ {(A—
T & (ngglogyny + nril"gznri)] Y
The quantity T for the six distributions shown in Table A-2
appears in the last column of .the table. The range of T is

- zero to one for each of the three values of W appearing in

'the table. T will be examined to see if it meets the re-

quirements placed on acceptablé measures of PD;

* The quantity T can also be obtained from information theory.
Information theory leads to the ‘development of uncertainty
statistics, which represent an alternative, but less direct,
way of describing student distributions. In the language of
information theory, T is called the contingent uncertainty. ;
It measures the extent to which uncertainty about a particular
student's race is reduced by knowledge of the\partlcular
classroom or school to which -the student is a551dﬁédw If
schools or classrooms are ma x;mally balanced, the: uncertalntz\

about a student's race is undiminished by knowledge of that ——
v ’ \

~




The gquantity T-caq be shown to be independent of N for
any distribqtioniof studeﬁfs to schools~or classrooms. Suo—
pose we.are dealing with a partiCﬁlar &istribution, and sup-
‘pose N is changed to‘yﬁ;(wherefy-is some constant) wlthout
* changing the proportions of students from?differenﬁ grohps
in tﬁe'population N, and without changlng the number of
schools or classrooms. (These condltlons requlre the school
or classroom capaclties to change from ni'tolyni.l Replacing
N, Nr’ Nm; ni’lnmi and’nri in»equation.A-4 with Yy 'times each’

quantity;;we obtain:

T(YN’ YI‘Qm, YNr] . . ‘o‘) =. T(N, Nm, Nr, . . o») .

Table A-3 illustrates the lndependence of T on N. Three
different valuesAof N are considered. The racial heteroge—
vneltles are the same for each N 233.?%). For each value of
N, T is calculated for three different distributions: aii

1ntermed1ate dlstrlbutlon (dlstrlbutlons Tu, ]5 and 18); the

-~

student’s school or classroom assignment, i.e., T = Tpipn = O.
If schools or classrooms are maximally unbalanced, the uncer-
tainty about a student's race is greatly reduced by knowledge
of that student's school or ‘classroom assignment, i.e.,

. T = Tmax..- , — : )

Discussions of 1nformatlon theory and its appllcatlons can
be found in: F. Attneave, Application of Informatiocn Theory
to Psychology, Holt- Dryden, New York, 1959; and W. R. Garner,
Uncertainty and Structure as vsxchologlcal Concegts, John '
Wiley & Sons, Inc., New York 1962




pad

least probable “distribution (13, 16 and 19); and the most
probable’ distribution (14,‘17_and_20). Each intermedlate
dlstribution snows-the same extent‘gf raclal balance,-aﬂd'
the calculated valne of T is the same for each-(d.973) al-
though the value of N is different‘for“each.. TheHValues_of_
max

T (corresponding to the least probable distribution for .

each. N) are_the same for each N (0.379), and the value of

Tmin (corresponding'to,the most*probable disﬁribution) for
N = 54 is 0.000. Py .
The values of Tmin for N = 36 and N = 72 are almost,zero

(0.001), but not quite. The reason is that the class sizes
" do not~permlt mlnority stuéents to be distributed in snch
a way as to reprodnce in the classrooms the proportions of ~
mlnorlty students in the populatlons of 36 and. 72 students
being a551gned. The dlstrlbutlons closest to perfect balance
inlrhese cases are d stributions 14 and 20 In both cases,
the proportions of m-students are 0.35 in ‘classroom 1 and

$

. is not eﬁactly zero. In

0.31 in classroom 2, compared to 0:33 in the student popﬁlaf

tions as a whole.' Consequenrly, Tmin

practice, such situations do not afféct the interbreﬁation of

racial balance lndlcators when the number of poss;ble dls—"

trlbutlons of nlnorlty scudents ‘to classrooms or schools is .

*
suff1c1ently large.

Dlstrlbutlons involving small numbers of mlnquty students
are dlscussed in Chapter III.

-




‘\
In addition to beiuéffhdependent of N, the variation of \
T- with PD is also consistent with the operatiohal defihitlohs \-
of raoial balance._ Racial balance is the extent toiwhichhthe \~
pr0portions of m-students in schools or classréohs.approach ' "
the proportion of m—students in the student population be- |
iug assigned.. ) It-can be shown formally*”that T assumes its
minimum value (zero, or very close to it as in the above
examoles)for the d1strlbutlon correspondlng to max1mum rac1al
" balance, 1.e.; when the prOportlons of m-students in schools
or classrooms arelas close as possible to the oroport;on of
m-students in the student population beihé.assigned. Fur- .
thermore, the m nimum value of T will'be Zzero, or nearly |

zero, regardless of the racial hetérogeneityuof the Student

populatlon (e.g., compare distributions l, Table A-1, and
k4

17, Table A-3). "However, the naximum value of .T (eorreSpond-

lng to maximum racial 1mbalance) does depend on the rac1al

heterogenelty of the student population. This problem will
be dealt with in the next part of this appendix.

Finally, although T 1s not equal to (- log2 D )/N, or to

any other function oi PD which can be 81mply expressed it

appears to vary "monotonically™ with P That is, the

D
ordering of 'values of Pr oorresponding to different distri-

butions (ffom higher to lower) 1is not affected'by-dropping

Lk . . S . -
Using Lagrange's method of undetermined multipliers.
e .
o

.« ' , o - o . 'A-‘ll,



racial balance. The particular linear‘transformatlon used

the "other terms" in equation A-3. This monotonic property

is all thet_we require of a measure of P_. in order to use it,

D

‘in the manner described. in Chapter III, to construct suitable

-racial balance indicators.

“Eliminating the dependence of T on racial heterogeneity.

The value of Tmax/ corresponding to maximum racial imbalance,

is only equal to one if the racial heterogeneity of the stu-

. ’ . * ’
dent;populatlon is 50%. If the heterogeneity is not 50%,

Thax will be less than one. For example, in Table A-3, the

heterogeneity is 33% and TmaX»G,O'379' }Fupthefmore, Thax
will be different for different heterogeﬁeities.

This difficulty.can be overcome by using a lineer trdns—

formation of.T,,rather than T itself, as an indicator o‘/

/ C

in Chapter III is . C . - /

Tmax - T | ’ | /
B = 100 x T — J ; S
max Smin .

The quantity B is in the form used in Chapter III #o define

both school and classroom balance,indibatoré?““The/indicator

B has all the desirable pfoperties of T which were discussed
/ :

o

. :
The magnitude of T, and hence TmaX: also depends on the

base of the logarlthms used. The statement is.tfue only for
logarithms to the base 2. However, B is 1ndependent of the

base chosen for the logarithms. \
i \

o



earlier "in ‘the appendix and, in addition, takes. on the same
value (i.e., zero) for the least probable distribution of a

student population of any racial heterogeneity.



| Table A-1 | o /

N=12; N =N =n =n_=8§. | ’//
D Moy By, B, B, | PD logzPD (-lngPD)/N T 2/

1] 0o 6 6 0 | 0.00L]-9.966 0.831  1.000

2 1 s 5 1 0.039 | -4.580 0.390 0.350 -

3 2 4, 4 2 0.244 | -2.035 0.170 0.082

4 3 3 33 0.433| -1.208 0.010 6.000

5 4 2 2 4 0.244| -2.035  0.170 0.082

6 5 1 1 5 0.039 | -4.680 0.390 0.350

7 6 0. 0 6 0.001] -9.966 0.831 1.000

1.001 _ ! ~
Distribution of 6 m-students (from minority group m) —
and 6 r students to two classes, six . .
students to each class
| Table A-2

N/2 =N =N_=n =n,. -
__D_ _Ii Ny Pry Mo B, PDV ' logzpD (—I.ngpD)/N _T.

112 0 6 0 0.001 - 9.966 0.831 1

4 12.| 3 3 3 0.433 - 1.208  0.101 0

8 32| 0 - 16 16 0| 1.66 x 10 °|-29.167 .. 0.911 1
932 | 8 8 8 8 0.275 - 1.863 0.058 0

10 64 0 32 32 0 | 4.88 x 107!°-60.831 0.950 1

11 64 | 16 16 16 16 0.197 |- 2.344 0.037 0

Most and least probable distributions of 12, 32 and 64
students to two classrooms of equal capacity.
Racial heterogeneity is 50%.

Yo




Table A=-3.

' n + n =N ;n + n =N ; n + n =n ;n + n = n
mil m2 m ril r2 r mj ril 1 m2 Y2
D N n: n n n_ . T

mi r1_ m2 r2
12 36 4 16 8 8 0.073 '
13 36 12 8. 0 16 0.379  (max)
14 36 7 13 5 11 | 0.001 (min)

’

15 54 6 24 12 12 0.073
16 54 | 18 12 0. 24 0.379 - (max)
17 54 10 20 8 16 0.000  (min)
18 - 72 8 32 16 = 16 0.073 .
19 72 24 16 0 32 0.379  (max)

200 72 | 14 26 16 22 0.001 - (min)

|

Most probable, least probable and intermediate distributions
of 36, 54 and 72 students to two classrooms
of unequal capacity. .
Racial heterogeneity is 33%.




