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/ FOREWORD, | ’

H E

This’ booklet has been prepared as part of a’projecﬁ sponsored by the

United States Education Department (USED) on evaluation in early childhood .

Title I (ECT-I) programs. It is one of a series of resource books developed
in response to concerns expressed by state and i@cal personnel about early
childhood Title I programs. The series describes an array of diverse

evaluation activities and outlines how each of these might contribute to

improving local programs. The series revolves around a set of questions:

Who will use the evaluation results?
What kinds of information are users likeiy to find most helpful?
In what ways might this information aid in program improvement? .

Are the potential benefits substantial enough to justify the cost
and effort of evaluation?

Together, the resource books address a range of *issues relevant to the

evaluation of early childhood programs for educationally disadvantaged

children. The series—comprises the following volumes: o
' . .E;aluating Title I Early Childhood Programs:- An Overview
e Assessment in Early Childhood Education .
e Short-Term Impact.Evaluation of Early Childhood Title I Programs
e An Introduction to the Value-Added Model and Its Use in Short-Term
Impact Assessment \
o Evaluation Approaches: A F;cus on Improving Early Childhood Title
I Programs . ,
e Longitudinal Evaluation Systems for Early Childhood Title I Programs
e Evaluating Title I Parent Education Programs

The development of this series follows extensive field work on ECT-I
< .

-

programs (Yurchak § Bryk, 1979). In the course of that research, we




identified a number of concerns that SEA and LEA officials had about ECT-I .,
programs, and the k}n&s of information that miéht be helpful in addressing

them. Each resource book in the series thus deals with a specific concern

or set of concerns. The books and the evaluation approaches they hescribe

do not, however, constitute a comprehensi{f evaluation system to be uniformly
applied by all. Our feasibility analysis (Bryk, Apling, § Mathews, 1978) .

. ~

indicated that such a system could not efficie%tly respond to the specific

issues of interest in any single district at any given time. Rather, LEA
personnel might wish to draw upon one or more of the approaches we describe,
tailoring their effort to fit the particular probfém confronting them.

Finally, the resource books are not comprehensive technical manuals.

Their purpose is to help local school pgrsonnel identifylzzgues that might

LR 4

merit further examination and to guide the choice of suitable *tvaluation
strategies to address those issues. Additional information and assistance
in using the various evaluation strategies are available in the more techni- '

cal publications cited at the’end of each volume, and from the Technical : .

Assistance Centers in the ten national regiors.
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. * 1. INTRODUCTION

I

The goal-of a short-term impact evaluatiqp is.to estimate the immediate
effect Af,a progfam on participant;. This booklet briefly describes the
potentials and problems of different ways of assessing the short-term impact |
of early childhood Title I (ECT-)b programs. It is intﬂﬁéed for education
officials and evaluators who already know‘somefhing of Title i evaluation,

but who may not be familiar with the 'special issues involved in evaluation

of early childhood educational programs. C.

The book first outlines several issues in impact evaluation of educa-

.

tional programs in general, and then addresses the special problems associated
v

_with evaluation of ECT-1 programs as distinct from Title I programs in later

grades. Next, the middle section of the book (Chaptefs I111-VI) describes
four different approaches to evaluating short-term program impact, including
the three models proposed by the United States Education Department (ED) for
evaluating Ti&TE‘I pro s in later grades (i.en, grades 2-12). Chapter
VII describes special issues relevant to criterign-referenced assessment

of program impact. Chapter VIII discusses the key problems to be faced

by anyone wishing to aggregate results of short-term impact evaluations of
ECT-1 programs across several cases that may or.maf not use the same approach
to assessing impact. Chapter IX provides a summary and conclusions together
with some guidelines 3n the appropriateness of different kin?s of short-
term impact evaluations of early childhood Title I projects under different
conditions. Although the‘aim of the book is largely introductory, refer-

[y

ences to sburces of detailed information are provided.

y \
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Before we launch into the main issues, several explanations are needed.
‘e Early childhood Title I programs mean programs funded under
Title I of the Elementary and Secondary Education Act of 1965
(as amended) which serve children in preschool {(or prekindergarten),
kindergarten; and first grade.* X
e Impact evaluation refers to evaluations that aim at estimating
the effects or impact of a program.

-

[ 3
e Short-term refers to assessment at or near the end of the program.

Since Title I pfogramsrgenerally extend for one school year, "“this means
assessing program effects around the end of the school year. Short-term
evaluation.can be contraste 'th.long-term or longitudinal Qxfiuation,
which attempts to estimate'the gffects of a program some time after its,
participants have actually left the program. A sep;rate resource book deals
with longitudinal evaluation of ECT-I programs (Kennedy, 1980).

The distinction between short-term and long-term evaluation is much

more than an academic issue, It is easy to forget that not all important

program goals can be addressed in short-term impact evaluations: some educa-

tional goals are not short-term. Early childhood programs, for indtance,

often aim not just at preparing children for the second grade, ‘but also
a£ helping them to become ;étive learners and better-citizens later in
school and in life. 1In fact,lthe di;tinction is especially important for

. .
early'childhood rograms, because relatively modest intervention during N
what is often seen as a ‘'critical period' can have long-lasting consequences.
Some researchers have recently presented evidence of the long-term effects

of preschool programs, effects that might not have been predic%ed on the

basis of short-term evaluations (Lazar et al., 1977, Darlington, 1980).

¥

-

* This definition of early childhood, which differs from those used else-
where, is used throughout the project under which the résource books are
being produced.

A 3 s
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On a-much smaller scale, Pedersen and Faucher (1978) in,a long-term follow-

’ vy - & ‘ .
up study found that important effects of -one first-grade teacher did not

become apparent until long after children had left her classroom. * v
<4 .

The point of these examples is clear: short-term impact evaluation

>

can address only the short-term goals of educational programs. If we assume

certain connections between short-term learning and later achievement, -

short-term impact evaluation may help answer long-term questions; Yut it

is important to‘recognize at the outset that it cannot directly address

* 3

some long-term goals of ECT-I pro;:ams. : . )

s
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. II* GENERAL ISSUES IN SHORT-TERM IMPACT EVALUATION Y

il ’
v

\\\ - The Eey question to be asked before undertaking any evalugtion--be it

short-term impigt'év§1ua§ion or any. other‘:is, vwhy do it? This question is

cTucial becaus€ the special feature of gvaluation, the one that distinguish-

., es it from research, is that it i designed to provide information for de-

c¢?sion making and program improvement. )Hence'the first issue to be ad-
= v
< dressed is how will short-term impact evaluatjon results be used? The

second issue is, why give short-term impact evaluations of ECT-I1 programs

special attention, apart from Title I programs for later grades? The third

issue is, what characteristics make an impact evaluation technically sound?

. Z I ) . X
To examine the 1§§%g1ssue fully, we must consider another general que§t1on:
el
S

. how should a short-term impact evaluation of ECT-1 programs be designed?

After discussing these general questions in this chapter, we turn in

subsequent ones to the particular features of different short-term im-
pact evaluation dg;igns and the special programs likely to arise in applying
them to ECT-I programs.

WHY CONDUCT A SHORT-TERM IMPACT EVALUATION?. .

Short-term iﬁpact evaluations are designed to provide information on
the immediate effects of programs. In other words,‘such evaluations seek
to answer the qﬁestion of how children at the end-of a progra;:haye chénged
as a result of participating in it. If we take the notion of evaluation
seriéusly--that is, if we assume that it will contribute to better decision
making to improve programs—~then we mast ask‘at the outset what kindg‘of
decisions and what uses this sort of information can serve..’rf one does

~

not carefully consider what information might be useful, then it is fairly

Id

' ‘ ‘ -1().
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likely that, however competently the evaluation is carriedlgié/frdm a ¥ech_
RN
nical point of view, its results will not be used. ‘
There arg¢ several broad classes of use for Title ] evaluation. In our
previous réview of ECT-I programs we found' that reported uses of eyaluation'

=3

information dif?gf subq}antially at the federal, state, and local levels

°

(Bryk, Apling3 § Mathews, f978, Chapters 5, 7, and 8). Since this
resourcé book is intended mainly for practitioners at the local lejel--
and indeed, since this is the level at which educagion, as opposedjto
simply educational administration, takes place--let us focus on the potential
local uses of evalu%%%on. At this levei, eight types of evaluation use were
reported: i ‘

® Meeting state reportinE requirements

® Assessing program effectivenéss

¢ Improving program; ’ - .

® Needs assessment

® Selection of students

+ ® Staffing decisions

e Pupil diagnosis

] P}omoting and assessing parenf invoivement.

Some of these uses, of course, can overlap. Asses;ing program
effectiveness obyiobsly caﬁ contribute to program improvement. But even
this rough listing makes it clear that shqit-term iﬁbact evaluation is
relevant for only some uses. It is not, for example, directly relevant to

N

7 ' .
decisions about individual students--though information used to evaluate

program impact often can also be,used in other ways to help T7ke decisions

about individuals. Short-term impact-evaluation is, however, potentially

relevant to decisions about programs, for meeting reporting requirements

and for assessing program effectiveness. The ED has not mandated’ short-

-
.
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term evaluations for ECT-I programs as it has for latef-érade Title I

programs--for reasons we w‘iirdiscuss in a moment. What this means,
<

1A

‘howeve§, is that short-term impact evaluations of ECT-I programs should

[y

not be viewed simply as a means of mqgting fgderal reporting requirements.
Instead one ought to consider the poténtial utility of ECT-I short-term
impact evaluation for other purposes; for example for making decisions about
programs, improving programs and assessing program effectiveness. In the ‘
abstract, the potential utility of é:y'ﬁarticular ECT-1 program cannot be
determ1ned Nevertheless, before any technical or design issues are con-
sidered, the first quest1on one ought to ask is whether a short term 1mpact
evaluation is likely to be useful, and if so, to whom and in what context.
In other wordsk 1s short-term impact evaluatf%n of an® ECT-1 program likely
to produce information sufficiently useful to justify its cost? If the
answer is no, tﬁen proceed no further; the evaluation should not be done.

If the answer is yes, then one must next consider how to conduct the evalo-
ation. h

SPECIAL ISSUES INVOLVED IN IMPKET EVALUATION OF EARLY CHILDHOOD PROGRAMS

’
‘ What makes impact evaluations of early ch11dhood programs espec1ally

difficult? Why does ED treat the impact valuation of ECT-I programs dif-
ferently frommthat of later-gyade Title 1 trogtams?.

The ED system ﬁpr evaluafling the impact of later—érade Title I programs
consists of three basic models: a norm-referenced groué design; % compari-
son group design; and a regression design. The conditions under which one
of these evaluation models may be appropriate to some ECT-1 programs will
be discussed in Chapters III, 1V, and V. Here, let us recount the reasons

why ED has not simply mandated the application of the evaluation models

[ .




deal with (1) valid assessment of program goals; (2) representativeness'of

-

evaluation findings; (3) reliability and Qalidity of evaluation instruments

.

and ‘procedures; and (4) evaluation procedures that minimize error. How these

four issues relate to Title I programs in grades 2-1£ has been described in
ED's evaluation regulations for Title I tFederal Register, October .12, 1979,

‘ subpart F, section 116a.50). Here, let us describe them only briefly as

-

-

. N .
- | N b . |
. - ~ . ‘ * .
[ ] .
- ~ - -8- - 2 *
£ "to'ECT-I programs. Three main considerations limit the potential useful-
. '_’ s ) . . . ?
, * ' ness of the models for ECT-I programs: P '
o .- . * # First: The models. were developed mainly to assess the impact
v ' of later-grade programs on reading, math and language arts.
This range of program goals is too narrow for many earl¥child-
" ood programs whose objectives are broader, for example en
. . including social, emotional, and psychotfotor development.
s a LI . N
T ® Second: Standardized tests such as are often used in later-
grade'Title I program evaluations raise special problems when
gsed with young children. For example, standardized tests are
not” available yfor some common ECT-I.program goals, 'and even when
available, often have inadequate norms and relatively low re-
liability. - .
) - e Third: Early childhood programs often have long-range goals
that simply cannot be encompassed it short-term impact evaluations.
. W
‘\ . For Ehese reasons, ED decided not t\ employ the same system for evalu~
- afing ECT-1I proérams as has been dekel or later-grade programs. x&ever-
¢ v
theless, short-term impact evaluation may st feasible and desirable
- >_‘ - - . [T )
o .for certain ECT-I programs. The purpdse of Pis resource book is to describe
) 'falteinaiive wa&s of evaluating the short-tgpﬁ impact of ECT-I progréms, én&
) .
Tt .ognditions under which they may be applied.
ITLE I TECHNICAL STANDARDS / o )
- - ’
N While ED hqsﬁpot mandated impact evaluation for ECT-I projects in
‘ . lterms of any spegiﬁéc evaluation models, it has set forth technical standards
- Y

relevant to any'eﬁélu&%ion of Title I project effectiveness or impact. These

L

‘“ N
¢




they apply to E&-I programs. ’

valid Assessment of Program Goals

Whatever the goals of an ECT-I program, an impact study, if it is to
. ‘
. be useful, should be based on a valid assessment of those godls. Evalua-

tioft need not necessarily encompass all goals of the program: but ho;éver
thoroughly it addresses those goals, tﬁe impact evaluation should éomprise
a valid assessment of at least some significant program goals. If an im-
pact evaluation addresseé only a subset of a'program's goals, the goals
not'gncompassed should be clearly.;dentified, and the evaluator or evalua- Va
4 tion ré;orﬁ/should make it completely éle?r that the impact evaluation "

does not constitute overall evaluation of the program's worth.*

Representativeness of Evaluation Findings - 4

The evaluation should be conducted so that the conclusions drawn apply
to the persofs (CHildr?n or their parents), sghools, and agencies served by
the ECT-I program concerndd. -~ This means that it should include all, or a
representative sample, of the perséns,,sqpools{ or agencies the p;ﬁéram

. serves. ¢

: >
// ' ? y )

..

» Strictly speaking, of course, even if an evaluation thoroughly anresseS‘
1" all progrbm goals, it cannot be said to constitute an overall a§se§sment
of program worth. Progrags may, for.example, have unintended or side
A\ effects not covered in any stated .program goa}s. For “this reason, some .
evaluators have advocated goal-free evaluatiomy that is evaluatio@ aimed
at assessing both intended and unintended effects of programs. Without
getting: into the general debate over this question, let us observe that
N some advocates of goal-free evaluation (e.g., Scriven, 1974) have sug-
gested that it can best be carried out by external evaluators not direct-
» ly connected with the program they are evaluating. o .
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"*Reliability and Validity of Evaluation Instruments and Procedures

Instruments used in impact evaluation must consistently and accu- N

rately measure the attainmgnt of project objectives. Tﬂey must be appro-

. . priate in terms of such factors as ages and backgrounds of the persons -

3
served by the project. For example, using separate test answer sheets
is generally not appropriate.for the preschool to grade-l1 age range, since
children of th9§e ages are usually not yet able to record answers

. accuratgly on separate answer sheets like those used in assessments of

older children. (See the resource book Assessment in Early Childhood Educa-

tion by Haney & Gedberg, 1980, for more information on this and related’

. . W
. .issues.)

v Evaluation Procedures That Minimize Error

Error should be minimized by proper administration of evaluation in-

struments, quality control procedures that ensure accurate scoring and N

+ transcription of results, and choice of analysis procedures whose assump-
- i /

tions apply to the data obtained from the evaluation. In ECT-I programs,
the proper administration of evaluation instruments is especially important,
N . .%
since young children's perf®rmance is influenced more than that of older .

children by variations in instructions and practice preceding the adminis-

tration of evaluation instruments. Since individually administered assess-
)\ .

ments often are more appropriate for young children than group administéred
assessment, attention needs to be given to whether or not errors may be

‘ introduced through unwarranted variations in administration procedures.

ERIC ” ,

P v | . B
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DESIGNING A SHORT-TERM IMPACT EVALUATION

* The four considerations described above apply tb any~“impact evaluation,

.short-term or otherwise. Beyond such general issues of technical quality,

one must also consider the appropriate design for a short-term impact eval-

—
-

uation of ECT-I1 programs.

>
'

A short-term impact evaluation aims at estimating fﬁe immediate effect
of a program on participating children. The pfbgram effect may be defined
as the difference between the status of participating children at the end
of the program and }he status they would have attained had fhey not received
ECT-1 services. This is often expressed as 'program e?fect equals observed -
status at end of program minus status expected wlthout program." DesigPs
for short-term 1mpact evaluat%ons differ mainly in how they estimate the
status ch11dren would have attained had they not received special serv1ces

»

In chapters III-VII we discuss five designs for ggtimating program impact

or effeé§ﬁ ’

.

e Norm-referenced ;pproach
e Comparison group approach
/ ., ® Regression approach

® Value-added approach - o

e (riterion-referenced approach., j

The first three approaches correspsnd to models A, B, and C.in ED's
system for evaluation of Title I programs in grades 2-12 (Tallmadge & Wood,
i978, 1580). The value-added approach is a method of using children's ages

to estimate their expected- no-treatment status. The criterion-referenced

approach treated separately ih Chapter VII uses explicit prbgram'objectives

as a basis for estimating impact.

-
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Before describing each of'these five approaches in detail, let us brief-
ribe a s%rategy'fof deciding which approﬁthes to consider, as depicted
in Figure\ 7\‘\First, one mu;t consider whether the resultslof a short-term )
impact evaluat are likely to be sufficgently useful to juétify its costs.
There is of’ cou o clear -way to determine this brecisely. No’one has ever
attempted to deQelop a system for analyzing the cost effectiveness of
evaluatiop. Nevertheles;, before fé}ging ahead with a short-term impact

. 4
evaluation, this issue ‘should at least be considered informally. If one

decides to go ahead, the next question is whether the same outcomes are to be

agiigsed for all participating students. If not, that is if different out-

comes or objectives are to be assessed for different children, then a
criterion-referenced ,approach to impact QSsessmen;/;hggld be considered.*

-
If common o‘ggomes are to be assessed for all children, then the next

P
Vd

question is whether an appropriate comparison group of children is available.
Y

If not, one should consider using the norm-referenced or value-added

4 )
approach. E&(an appropriate comparison group is available, one can
consider using either the cofparison group oriihe regression approach to

evaluating short-term impact. : - .
This strategy for deciding which approaches to consider is very general.
;
Different factors bear on these considergfions at the prekindergarten,
kindergarten, and first grgﬁe levels, ‘as we will explain in subsequent

chapters. Nevertheless, as an initial guide for thinking about which

approaches to consider, this strategy may prove useful.

* Note that this question does not necessarily pertain to whether the program
to be evaluated is an individualized one. Individualized approaches may
after all employ different methods for promoting the same outcomes for all
children in a program.

- ﬁ
"

17
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; .
Are results of short-term Consider investing
impact evaluation likely . No - resources in other
to be sufficiently useful -——-—-———1—§ types of evaluation
to justify costs? or in program services.

(Read no further)

1

yes
Are the same outcomes to _{Consider use of
be assessed for all child- No criterion-referenced

> approach.
(See Lhapter VII)

\ / - )

yes

ren in the program?

Is an appropriate com- Consider use of norm-
parison group of child- ’ No . referenced or value-

ren available? _— added approaches.

(See Chapters III and VI)
7 |
. &~

yes ‘ '

Consider use of comparison
group or regression approaches.

(See Chapters IV and V)

Figure 1. A Strategy for Deciding Which Approaches to
ECT-1 Short-Term Impact Evaluation to Consider.

- 18




-14- .

Before we describe each of these approaéhe;, it may be helpé;éggk ex-
plain why ;e treat the criterion-referenced approach se;arately wgth TEe-
speot to ECT-I prograTs; whereas, with respecé to later-grade prbgrams,

it is considered as a variant of Model A, B, or C (the norm-referenced,
comparison group, or regression approach, respectively). In later-grade
programs, ED intends to ;ggregate effects estimates across different

Title I projects to obtain overall estimates of effectiveness of Ti{le I
programs in reading, math, and language arts. However, because of the
wider diversity of ECT-I program goals and the special problems in early
childhood testing and evaluation, aggregation across all ECT-I programs

is less feasible. Hence, in the case of ECT-I programs, we are free to
consider the criterion-referenced approach in its own right, without deal-
ing directly with the problems of equating its results with thosa‘of the

¢

other apprbaches. Nevertheless, since aggregation of impact evaluation

, ~
results across some types of ECT-I programs may be ‘both feagible and of
interest, Chapter VIII ﬁrovidés a discussion of the-conditions under which
it may be possible to aggregate results #cross the different approaches:

Ech ofi the following five chapters does three things:

¢ Tirst, it describes one of the five general approaches' to ‘
designing short-term impact &aluations.

. Second, it discusses the,strengths and weaknesses of that
approach with respect to ECT-I programs in general.

-~ ¢
e Third, it summarizes the likely utility of the design, at

the prekindergarten, kindergarten, and first-grade levels

- . : I




ITI. NORM-REFERENCED APPROACH

rd hal

Model A, or the norm-referenced approach, is the most commonly used
of the three ED models for evaluating later-grades program® (Anderson
: J>\ et al., 1978). Partly, this is hecause it seems the eagiest to impleﬁgpt:
it does not require gathering data on a comparison éroup. On its surface
~ the model may seem easy to use with ECT-I programs as well; but it should be
stressed that this approach poses special difficulties with respect to
early childhood programs.

The norm-referenced approach is based on assessment of children at
both the start and the end-of a Title I program--commonly referred to as
pre- and posttesting--and then comparing their actual performance with ex-
pected performance derived from norms tagles available for the assessment

)
instrument. Typically, the instrument uéEHA;n this approach is a nationally
normed standardized achievement test. The essential assumption in éhis
» approach is that without Title I services, children would maintain their ,
status relative to the norm group from the start to the end of éhe ﬁ;bgram.
Hence, the norm-referenced sé;tus of children at the start of the program is
used as an estimate of whafﬁtheir status would have been at the end of the
program had they not received Tit}e 1 services (the no-treatment expectation).
Proéram impact or effect is calculated by subtracting children's norm- .
. referenced status at the start of-the program (pretest performance in

norm—{eferenced terms) from their norm-referenced status at the end of

the program (posttest performance in norm-referenced terms).

ERIC o | _
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The nor@-referenced scale most commonly used in this model. is the
Lo percentile score, although otMers such as stanines, deciles, or standard
deviations also could be employed. In proposfing rules and regulations for

later-grade Title I evaluation, ED described this approach using percentile

!

scores as follows:

The amount of gain attributable to Title I is computed [using

appropriate statistical procedures] by determining the pre-

test percentile status of the Title I children from the norms

v table [for the test] and obtaining the expected performance R
from the posttest norms table, assuming the Title I‘children .
would maintain the same percentile status. The Title I impact
is the difference between the observed posttest score and the

‘ expected performance.
! (Financial Assistance. . . , February 7, 1979, p. 7916)
In discussing the rules igr implementing the norm-referenced approach,

Iy

the 1980 User's Guide suggésted four requirements:

¢ The model requires using normative data to establish the
no-project [or no treatment] expectation.

‘e The test level should match the functional level of the
students. ... and should contain items that reflect the
instructional content of the project. ‘/ﬁ

. o The choice 6? which test form to use at pretest and posttest
should be determined by the design used by the test
publisher in the development of the norms.

¢ All testing Wmust be accomplished no earlier than two weeks
before and no later than two weeks after the midpoint of
the period during.which the normative data were collected
unless the norm$-are linearly interpolated or extrapolated
(Tallmadge § Wood, 1980, pp. 39-40).

. These requirements suggest why it is difficult to evaluate the short-

term impact of ECT-I programs using the norﬁ-referenced approach. First,
many early, childhood tests and instruments do not have adequate norms.
In fact, there are fewt if an{ﬁ,aq§gyately normed tests for some of the

. common goal areas of ECT-1I progradﬁ%"such as psychomotor and social develop-

g .
ment, Instruments measuring attftudes toward schooling and emotional
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attributes of children, for example, often lack norms. A related problem

is that normative interpretations of early childhood test results are-

strongly dependent on children's priorieducat;onal and social egpérience.

For this reason differential norms are available for some tests used with

young children. One commonly used standardized test series, for example,

offers two sets of norms for the beginning of first grade--one for child-

ren who attended kindergarten and another for tﬁose who did not. The same

raw scores for the alphabet subtest of this instrument, when inteépreted ¢

in tegﬁs of these-twd sets of ndtms, vary by as much as ﬁg_percenfile points.

The problem here is not that a single instrument can have different

sets of norms. Many instruments have two Or more sets of norms ?erived

frop diffeyent norming samples, and hence relevant to different p;pnlations.

Réfbé? the problem is that young children typically have varied sorts of

preschool and early school experience, and early childhood tes£ no¥ms, ’
even when available, rarely control adequately for diversity of early exper-'
ience, or even ideniify directly the previous school or preschool experience
of the norming sample.

Normative interpretations of early childhood test results vary widely
depending on children’s previous educational experience, because young
children develop ;apidl}. When first given instruction they tendrto learn —
certain basic skilis like letter and number recognition quite quickly. This
relates to another issue in using the norm-referenced approach with ECT-I

. programs. The rapid development of youn%'children is also why early child-

. . . . v !
hood tests tend to cover.a Trelatively wide range of skill levels-even though

they may be designed for only a single grade level. In other woyds, the

grade span coverage of individual test levels tends to be narrowér in the

22
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early grades than in later grades. The A level of 1978 Gates-MdcGinitie

Reading Test, for example, is intended to be appropriate, according to its
publisher, for only the lgttervpart of first grade. For more information

.
»

on the special issues of early childhood testing gad instrumentation see
»

Assessment in Early Childhood Education (Haney § Geloeré, 1980).

In summary, the norm-referenced approach to assessing short-term
program impact cannot bé generally recommended for all ECT-I programs.“It
" is impossible to use when normed 1nstruments whose content ‘matches’ the goals
of the ECT-I program are unavallable, and in general mayébe more difficult
to apply appropriately with programs serving yqunger children, for example
at the prekindergarten'and.kinderga;ten levels., At the first-grade level
the porm-referenced approach may prove more feasible, for example in
evaluating the short-term impact of a program which aims at developing-early
reading skills for wh¥ch a norm-referenced instrument is availpblé. Never-'
theless, even at this level the norm:referenced approach should be used with
caution. In particular, one needs to consider whether norn-referenced re-
sults may reflect shifts'in content of pre- and posttests or significant
differences in ﬁrexious 585061 experience of program children and norm
group samples, Also, it should be noted that norm-referenced estimates of
ECT-1 program impact should not be compared directly with similar.results
for later-grade programs, At the early childhood level impact estimates
may be larger simply because of the fact that young children develop more

rapidly than older children (see Notes for further information on this.

point). . ' k

N
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1Iv. COMPARISON GROUP APPROACH i

‘The comparison group approach inﬁilves assessment of both the group
of Fhildren receiving TiéIgAI services and a group'of children essentially
comparable to the Title I children in all respects other than.not receiving
Title I services. The status of the comparison or control group children
serv;s as én’estimate o;'wﬂat Title 1 children would have been like had they
not received Title I §ervices. This approach corresponds to Model B in
ED's system for evaluating Tigle 1 programs.* (

As ED's User's Guide points out, '"Model B, if implemented correctly,
“Gan be the most rigorous of the models because local students who are similar
to Tigl; I students provide the most accurate no project expectations"
(Tallmadge § Wood, 1980, p. 55). Indeed, this approach derived from the *
randomized control group model of experimental research. From the scientific
point of view this modei is ideal, because random assignment of individuals
to treatment and control groups helps to guarantee that the two groups diffefl

only in that the former group receives treatment (corresp nding to Title I

services in the present discussion), Random assignmefit requires that all ,
4

individuals who are to be assigned to these groups be identified in advance.

Once they have been clearly identified and randomly assigned to treatment
and control groups (analogous to project and mo-project groups), it is 3

i
possible to calculate precise mathematical probabilities that the two groups
{ . .

will differ from each other in pertinent ways.

-
~

* This approach has often been called the control group approach. However,
since official ED rules and Tegulatioms refer to it as the comparison
model, we use this terminology (Financial Assistance. . .', October 12,

.1979). . .

?
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In many real-life situatioﬁs it is simply not possible, or even desir- /
‘//// able, to use this approach.” In Title I, for example, randomly assigning

children to programs clearly is contrary to the program goal, which is to
' ) N
serve the most educationally disadvantaged children. For this reason, ED

in its evaluation system for Title I does not advocate use of .the randomized
b

model, Instead, in describing Model B it has chosen to recommend the more’
//flexible comparison group approach: first selecting Title I children ac-

‘ N\
cording to appropriate criteria, and then locating a control group as much

like the Title treatment group as possible. The User's Guide states tha?
"the process of selecting a comparison group is not particularly hazardous--
as long as the two groups are sufficiently similar" (Tallmadge & Wood, 1980,
pp. 55-56). The Guide recommends that '"comparison-group students are most

« likely to be found in the non-Title-I school in the district that just

missed qualifying for Title I services" (p. 57}, and suggests:
L3
Select the comparison group students by locating the
non-Title I school (or schools) in the district (or-a
nearby district) that is most like the school serving
the Title I students. Identify students for the com-
parison group in the non-Title I school by using the
same objective measure(s) as was used to identify the
project students. In the case where pretest scores are
used for selection, do not apply the same pretest cut-
off score to select the two groups. Instead, determine
‘the percentage of Title I students in the Title I school

v and select the same percentage of low-scoring students
' in the non-Title I school for the comparison group.
; (Tallmadge § Wood, 1980, p. 58)
LS 4 .

The User's Guide guggests that the posttest score of the comparison group
can be used as the no-treatment expectation only if the mean pretest scores )

of, the two groups differ by 1 NCE or less.* If tQ? mean pretest scores of .

7

* The NCE or normal curve equivalent is a metric, similar to the stanine,
used to interpret test scores. Approximately.}l NCEs are equal to one
stanine. For an explanation of the NCE see Tallmadge & Wood, 1978.

25
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the treatment and comparison groups differ by more than this amount, it’is
\

recommended that some type of adjustment must be made tq compensate fozithe )
initial pretest differences (see Tallmadge § Wood, 1980, p. 59-60). However,
if ghe pretest scores‘of the treatment and comparison groups differ by a
substantial<amount say more than 4 NCEs, then one should question the ap-

propriateness of the comparison group model, even with adjustment for initial\\\\\\
| . L

differences. In Other words, if treatment and comparison grodﬁs differ by
r

more than a little (i.e., more\than 1 NCE) but less than a mdderate ampount N
(less than 4 NCEs), then the pretest\%cores of the two groups can be used

in st@tistical calculations ta estimate whav the status of the treatment

<

_group would have been had it not received the treatment. :
These suggestions are, however, only rough rules of thumb. If the pre—

test scores of treatment and control groups .aye similar but for" different

reasons, then these guidelines may be misleadrhg. One example from a large-

5

scale early childhood evaluation will help illustrate this problem. The ,
f ‘v g7

. ' .
national evaluation of the Follow Through (FT) pxogram was based primarily '
on the comparison group approach embodied in Model B of the Title I evaluation

\ ot
system. An attempt was made to select comparison groups from neighboring ,

-schools which were essentially similar to’the groups, of children receiving
FT services in each FT project. In many projects thé pretest scores of FT
children and comparison group children were very similar. AH0wever, in some
cases a higher proportion of FT children than of compaﬁ%sonmgroup children
had Head Start experience, and this apparently accounted for the similarity
in pretest scores for-the two groups. A sﬁecial analysis, of the FT data,

taking previous Head Start experience into account, showed that some evalua-

tion results could change sigfificantly when this differenhial in preschool

i

\
v
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. .
experiente was controlled. (See Haney, 1977, for ap account of how control

groups were selected for the FT evaluation, and Weisberg § Haney, 1978,,

. for a description of how controlling for differential preschool experience

0

for treatment and comparison groups could change evaluation results for some

projects.) ) . ‘ : ) .

This example illustrates the main difficulty in applying the comparison

-

grbup approach in evaluating ECT-I programs--namely, that of finding alto—

»

gether appropriate comparison groups. "This problem appears to be the main

reason for the relat1vely rare use of Model B in evaluating later grade Jitle I
: programs (Anderson, et al}, 1978). It can be especially severe for ECT-1
programs. Children are selected for ECl-I programs in a diversity of wayg
(Yurchak & Bryk, 1978), some of which may be impossible to duplicate in

y finding comparison groups. For later-grade programs, there often is avail-

3

»

- able a population of children already enrqlled in school from which com-

parison group chlldren can be selected in ways similar to those used in

- .

selecting Title I ch1]'dren. For many prek1nderga en

d.kigdergarten
/)/? , ECT-I programs, however, aften there is no source of ontrol group children

easily available. . Thus selection of comparison group children can be very

expensive if not altogether lmpossible. Even if ECT-I comparison groups N
Q could be found whose pretest scores are.essentially similar to those of
. »
ECT-I children, the similarity may be due to differential preschool exper—

ience. In such cases it is necessary to employ statistical controls for

-
‘ . - -

preschpol experlence in deriving a no- treatment expectatlon for the ECT-1

. st

progran from the comparrson group posttest scores. . oA
. . -~ In summary, the comparlson group approach is potentlaégg the strongest

strategy for asse551ng shprt -term_ impact-of ECT I programs If a ¢omparison’

\,\) | - i '\ .' 27
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group can be located which is esgentially the same as the group of ECT-I
participants then it can provide a clear indication of what ECT-I children
would be like if they had not received ECT-I services. The main problem with

this approach is that it often is hard to locate a group og~Eomparison child-

ren who are in fact "essentially comparable" to the children selected to
. —
N

receive ECT-I services. Even if average'pngtest scores of the Title I and
comparison groups are nearly equal, it may be because_they differ in other
important respects. At the early childhood level,‘che comparison group :$
approach likely has broader applications for first grade programs (where
comp;rison groups may be available in neighboring schools) than for

prekindergarten programs (for which preschool age children are specially

recruited, and for whof there simply may be no easily available comparison) .

|
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SR V. REGRESSION APPROACH*

A third approach to estimating short-term p}ogram impact also employs
a comparison or control group, but does so in a different way than the simple

comparison gro&?‘approach. In the regression approach, the comparison and

treatment groups are not assumgd to be essentially eauivalent‘at the stért

of the program. Instead, the differences between the two groups are explicit-
ly controlled in the process of assigniﬁg individuals to each. A decision
rule is established for assignqent to treatment and control groups. Then,
since‘the exact basis for assignment to each of the groups is known, statis-
;ical analysis of these groups at the start and end of the treatment can be
used to derive an estimate of what the treatment group would have been like

had it not received the treatment. T -

-

This approach corresponds to Model C in ED's system for evaluating
Title I”programs in grades 2-12. The Model C regression approach has been
described by ED as follows:

In the ... Regression Model, a group of children is divided
into Title I and comparison groups-based on a pretest cut-
off score. Title I services are provided to children scoring -
below the cutoff. Children scoring above the cutoff are the
comparison group' for the evaluation. Expected performance L,
is estimated from the pretest and posttest scores of the com-
parison group by applying a statistical procéih;é,known as

- the regression model. This model, when properly. applied, .
Qi&}_yield an estimate of expected performance that takes",,fgx/
intd account differences between the two groups that are~
not the result of Title services. M
(Financial Assistance. . . , February 7, 1979, p. 7?16)_

£ \ "

3

*. This approach has often been called the special regression model, sincef¥
other approaches>forexample, the control group approach with statis-
tical adjustment and the value-added approach--may use ‘regression ana-
lysis. However, sincé official ED regulations term it simply the re-

gression model, we omit the word "special."

.
+

‘Qvn
.
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1

Figures Z‘and.S illustrate the éegression model. 'Figure 2 shows a
simple scatterplot of prete;t and posttest scores. Such a plot might
easily be drawn for any set of pre- and’posttest séoresi such as fall and
spring scores for children in any school. Note that chfldren with the
 Same pretest-scores may have differentrposttest scé?es, but that in gen-
eral those with higher pretest scores tend to have higher posttest Scores.
One way of rep§esenting this tendency is with a regression line, also ‘
shown in Figure 2. Although the mechanics of calc;latiﬁg regression lines
can get vefy complex, the basic ;gea is really quite simple--exactly the
;ame as in graphing linear equations, which is taught in high school algebra

courses. The regression line shown in Figure 2 is just such a linear

equation; g
¢

Y(posttest score) = 10 + .8X(pretest score)

The regression model employs such regression equations to derive no-
program {or no-treatment) éxpectations for children who do in fact receive
the program (in this case Title I services). First, children whose pfe-
test scores are below a particular level (the cutoff point) are assigned
to receive Title I seéﬁices, and those whose pretest scér;; are above that
level are assigned to the compafison group. How such regression lines
might look is shown in'Figure 3, The downward projection of the regression
line of the comparison group is then used to estimatexhﬁet the status of

program children would have been had they not received the, treatment. Sub-

tracting these "no-treatment” expectations from the actual scores of the

program group yields an estimate of program impact, 1In the example shown

\\ in Figure 3, this estimate--the difference in height between the two re-

»
gression lines--is 5 points.

4 30
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Measuring program impact in this way is moderately complex computa-
tionally and also can be fairly exf;;sive, because like the comparison 4.
group approach, it requires the td®sting of students not in the program. The
ED User's Guide suggests that Model C should probably never be implemented
with fewer than thirtytstuegnts in each group (Tailmadge & Wood, 1980,‘p. 71).
The approach places few constraints on what tests are administered at the
start and ‘end of tﬂe program. All that is necessary is at,least a moderate
?orrelation between pre- and posttest. The User's Guide spggests that the
model should not be implemented if the correlation between the pretest and
posttest measures is less than 0.6 for the total group or 0.4 for the com-
parison group (p. 22). In f;ct, however, other things being equal, the
absence of moderate correlation would merely transform the regression ap-
proach into a comparison group approach.*

One practical difficulty ;f this approach is phat.assignment of chil-
dren to the program and ngparison groups must be based strictly on the
preﬁest score or on some czhposite (for example, a weighted combination of
teacher judgment and pre£est results). Another difficulty is that if re-
sults are to be wnambiguously interpréted, then the regression lines cal-
culated separately for the treatment a?d comparison groups must be par- g4
allel. If they are not, this suggests that there may hgve'been problems
in the instrumentatiOnrused; or éhat treatment and comparison groups dif-

fered in some important way that affected. the relationship between pre

2
, and posttest scoreﬁfx’ﬁonparallel lines may also result if the treatme

* Of course, other things rarely will be equal, since in this approach .
treatment and comparison group children are selected on the basis of
differences in pretest scores, and a range of other variables are
likely related to such differences.

—

-
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was differentially effective for different pupils (which is sometimes
called a treatment-aptitude interaction; Cronbach § Snow, 1977). Differ-
ential treatment effectiveness may be entirely desirable from a program

-

point of view; but from an evalmation ﬁtandpoint, Et may be hard to tell
whether nonparallel regression lines are due to tkis factor _or to other
ones, conderning selection or'instruméntation.

These constraints limit the usefulness of this approach to evaluating
the short-term impact of ECT-I prograns. First, given "the diversity of
recruitment and selection procedures used for ECT-I programs, and particu-
larly prekindergarten programs (Yurchak & Bryk, 1978), it may be impossible
to base program assignment strictly on a pretest or composite score.
Second, since a compérison group is required, the problem encountered with
the comparison group approach--that of locating comparison groups for ECT-I
programs--also arises here., Children often are recruited in special ways
for preschool Title I progr;ms. Since there often is no’clearly identified.
population from which they are selected, it may prove extremely difficult
--if not impossible--to apply this approach to some ECT-I programs. Third,
there is the familiar problem of early ;hildhood testing and i?strumentation.

"Because young children develop so rapidly, floorv;;ﬁ ceiling effects may
occur--either the pretest or the posttest may be too easy or too hard for
either program group or comparison grouptéhildren. This problem may be
gspecially severe with respect to the regression approach. The required
assignment of program group and comparison group children strictly on the
basis of some pretest and composite, coupled with the fast rate of develop-

<

ment of young children, may produce ceiling effects in comparison group

1

children at posttest time.

-~
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In summary, the regression approach to estimating short-term impact of
ECT-I programs has both strengths and weaknesses. One strength is fiexibility.
It is not necessary to administer the same test as a ﬁre- and posttest. The
majér weakness is that this approach requires use of a compar;son group and
selection of participating children in a precisely sgecified‘manner (specif-
ically, participants have to be selected on the basis of falling below a cut-
off score on a pretest or on a*Eomposite of a pretest score and/or other
information). This requirement suggests that 1he regression approach may be
more feasible for usé at the firsf grade and kindergarten levels. At those
levels ECI-I participants are often selected from groups of children already

enrolled in school. It is less feasible for prekindergarten programs (and

some kindergarten ones) which use special recruitment procedures to locate

participants among children who are not yet'enroiled in school.
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"VI. VALUE-ADDED APPROACH .

A}

A fourth approach to estimating short-term program impact is called
the valqe—added approach. It is based on‘a projection of individual stu-
dents' status across the durati&n‘of the program. It uses informa%ion on
children's pretest scores and ages, the time interval between pre- and
pogitests, and children's backg;ound,characteristics to project»explicitly
the growth each child would H;;e achieved wiphout'treatment. The actual
perfg}mance of individuals at posttest time can”then be compared with
these projections to estimate program effect for each. Such individual
program-effect estimates are sometimes referred to as the value added by
the program; hence, the name g}ven to this approach.*

The value-added approach, though less well known than the approaches
described earlier, has been used in several early childhood evaluations
(Smith, 1973; Weisberg, 1974) and has received some attention in the technical
literature (Bryk § Weisb;;g, 1974, 1976, 1977). Since the approach is not
widely known, let us first illustrate it with a simple example before de-
scribing its key assumptions and the possiblé problems in its use ﬁgr short-
term impact evaluation of ECT-I programs. 1

The value-added approach was applied by Bryk &'Weisberg ({976) to data

drawn from the national evaluation of the Head Start Planned variafion

s
(HSPV) program. In that evaluation, a variety of tests were administered

* The name given to this approach should not be misundezstood. Other ap-
proaches to estimating program impact indicate ''value added" by a program
inthe same sense that this approach does, but in different -ways. ~ For
more information on this approach to measuring short-term impact see the
Bryk & Woods (1980) booklet in this series and the references cited at the
end of this booklet. )




a; both the start and the end of the HSPV program. Bryk § Weisberg, how-
ever, applied the value-added approach only to the Preschool Inventory,
that is the test discussed in this example. In order to evaluate the 10
short-term impact of HSPV,* these investigators first deter&ined the
regression relati;hship between PSI pretest scores and children's ages
(expres;ed in months).: Via regression analysis they estimated that for
each month of increase in age, a child scores an ave;age .38 points high-
er on the PSI. Thus, a child who scored 18 on the PSI pretest at age
56 months could be expected, at posttest time at age é&igonths, to score
18 + .38 (63-56), or 20.66. Subtracting this\no-‘treat;t expectation
from the child's actual posttest score of 23, Bryk and Weisberg estimated
that the program, effect, or value added by thé proéram, for this partic-
ular child was 23 - 20.66 = 2.34. Similar estimates for all children in
the program could then be averaged to obtain an estimate of short-temm
program impact.

This is a very simplified example of the value-added approach. Bryk
and Weisberg (1976) go on to illustrate a more elaborate apﬂlication of the
approach in which a n;-treatment expectation is based not just on the child's
age, Put also on the child's race and sex, and mother's edﬁcation. For
details, including more elaborate applications, see the resource booklet on
the value-added approach (Bryk & Woods, 1980). )
The example above, though simple, serves to illustrate the essential

features of this.approach and'thus will serve as a basis for our discus-

sion of the conditions under which it may be applied to ECT-I programs.

» HSPV actually encompassed several different instructional progranms, and.
effects of each of these were estimated separately. For the sake of this
illustration, however, we will not elaborate on these. differences, but
will refer to HSPV as if it were a single program.

37
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The main idea behind the value-added approach is to use %Pformation on the
natural growth of children--in terms of their test scores Or other character-
istics--to predict what their status would be at posttest time if there

- £ad been no intervention. In this way the value-added approach does away
with the need for using a comparison group as a basis for estimating no-
treatment expectations. .

The major technical problems in this approach stem from rquired
assumptions about children's growth. The relation between pretest score
aﬁahzge and background variables is'used to estimate the expected growth
of each child between pre- and posttest. It is assumed that during that
intefval, individual growth increases steadily with age, and that the re-
lationship between children's age and test scores at pretest can be used
to estimate how they would have performed at posttest time had they not

. received treatment. The latter point refers to what is sometimes called
the stable-universe assumption in the child devélopment literature (see,
— for example, Kodlin § Thompson, 1958) and is a basic assumption in any
attempt to draw longitudinal inferences (e.g., expected growth in the ab-

.

sence of ECT-I) from cross-sectional data. This assumption means simply

]
- that individual growth is independent of children's cohort or age group--

for example, it assumes that absent any special intervention, children born
fn Jdnuary 1978 will grow at the same rate as children born in June 1978.
) Problems with this assumption can arise in several different wgys.
When ECT-I programs deal with relatively homogeneous groups, the assumption
may be reasonable. . But there may be historical trends causing children
. born at different times to differ. If ECT-I particip;nts have different
1

backgrounds--for example, different preschool experiences, as in the FT

ERIC '
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case cited above on page 21--then the assumption may not hold. Also, even
if the stable universe assumption is valid for the population being studied,
the process of selecting the program groups may introduce a problem. For
. example, the oldest children in an ECT-I preschool might be delayed entrants
into a school group, and the youngest somewhat more precocious than average.
Another tethnical problem can arise when extrapolations beyond the
observed data are required. When the valpe-added approach is used to predict
the expected posttest scores of a group of children who will be considerably
older at posttest time than at pretest, one implicitly assumes that the ‘
relation of age to test score apparent at prefest time will still be valid
at posttest time. For example, if ECT-I participants are 45 to 57 months
old at pretest time and the program lasts for nine months, in order to predict
posttest scores the evaluator must extrapolate the model into the age range
of 54 to 66 months. Such extrapolation--considerably beyond the originally
observed age range--can raise real problems in the application of the value-
added approach and is not in general to be recommended ., * ° ,
This issue has implications for the short-term impact evaluation of

ECT-I programs. First and foremost is the familiar broblem of testing and

instrumentation. Floor and ceiling effects can cause special difficulties

- A |

in the value-added approach, because this approach depends upon the assumed

. - &
= .
. * Note that fhe ratio of the extrapolation range to the age range at pre-
test time is important in determining the efficiency of the value-added
estimates. Strenio (1977) points out’ that as the ratio increase$ (i.e.,
a larger extrapolation relative to natural age variation), the precision
r T of the estimation decreases.

o
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stable relationship between age and test scofes for all children (or, when
controls are introduced for background variables, all chjldren within
single categories of variables which are controlled). The second potential *

difficulty is that the value-added approach is simply not appropriate for

usé in evaluating outcomes (including some test scores) that do not show °

natural increase with age across the duration of the program to be evaluated.

By the first grade, for example, most children have developed gross motor

skglls invo;zig/in skipping or running, so changes in stich gross motor
skills'woul not show much, if any, relationship with age at the first grade
level., Because the correla;ion between age and test scbres, at least
;ithin grade level, tends to diminish as children get older, this approach
will generally be less appropriate for older than for younger children.
In‘summary, thelvalue-added approach to measuring short-term impact of
ECT-1 prograés, like other ones, has both strengths and yeaknesses. Its
major strength is that it does not necessarily require a comparison group.
Its major weaknesses are that (1) it is appropriate, only for the assessment
of skills or attributes which show a natural development with age over the
duration of the program; (2) selection procedures may disguise the age-skill
hevelopﬁent relationship among a particular group of program participants

-

(thus either precluding application of the value-added approach oT necessi-
tating reliance on some external comparison groﬁp as a source_for deriving
appropriate age-skill development projéction);and (3) the value-added approach
requifgy some reasonably complex statistical calculatipn;. Since young chil-
dren typically change and develop more rapidly than older ones, this suggests
that the value-~added approach may generally be more appropriate for ECT-1 o
programs serving prekindergarten and kindergarten c@iidren than for those

serving first-graders (see Notes for further information).

40 .
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VII. CRITERIONTREFERENCED APPROACHES | ‘- L R
"v ot : ’

Criterion-referenced appranhes to short-term impact evaluation com-

3

pare performance at the end of the program with some specified criterion .

or standard of performance.' As in the norm-referenced and
2 proaches, only the performance of program'participapts need bé assessed.
Criterion-referenced approaches to iﬁpact‘evaluaéion are not equivalent to
criterion-referenced‘testing. Criterion-referenced ;ests (CRTs) ‘can be used
in any of the appfoaches we have described. They can even be used in the -
norm-referenced Qpproach to impact evaluation if norms are developed for,

v

them (Roudabush, 1975). : \
In a criterion-referenced approach to impact evaluation, performancé
or status at the end of the program is compared to some clearly gefiped

standard or criterion. Criteria may be defined in terms of some broader ! )

set. of items or attributes, in what might be called a domain-referenced ap- -

~a

. pgpich, or in terms of. some directly stated goal or objective, in what might
be called an objectives-based approach. In a preschool Title I program, for

5 . example, children'ss might be compared with the domain-referenced
c}igprion that eacﬂ'should be able to read out loud any sample of ten letters

. of the alphabet' or performance might be compared, with the-objective for .

. the program that éach shou%? hﬁ'able to count aloud from one to ten.
By comparlng participants{ performaq;e at the start and the end of
L)
, -0
) the prégram, one can derive an estimate of how much they have changed over
-~ & -

the course of g%e program.* Such an estimate is, however, a very uncertain
a9 t

S

->

* The criterion-referenced approach can, of course, be used in assessing
performance only at the end, of a program. Such end-of-program only
\ assessment can certainly be useful for a variety of purposes, but unless
. a start-of-program assessment is also used (or some other basis, like a
comparison groip, is available for estimating change over the course of
the program) this approach cannot properly be termed an impact assessment.

L
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measure of program impact. Since this approach is just a Qgeteét/posttesf

comparison, changes in criterion performance may actually be due to influences
other. than the prograk. Young chi}dren may change over the course of a
pr&g;}n_fgr many feasons--for example, natural maturation, instruction they
receive outside the program, or any of a number of other influences. Never-

theless, some summary of children's status at the end of the program com-

.
~

pared to their performance at the start, in terms of some clearly defined

criterion, can still provide a rough indication of program performance, if

..
.

not of impact.
The main a@vaniage of this approach is flexibility. No control or com-

parison group is required. Any ‘sort of outcome of interest can be encompassed,

.

and if the program is an individualized one, different performance criteria

»

can easily be used for different program participants.* Estimates of program
_impact on particular individuals can also be derived from other approaches,

but with the criterion-referenced approach different outcome measures can
L]

more readily be used with different individuals, .

The main weaknesses of this approach is that it is not_very rigorous.
Change in criterion performance between the start and end of the program

may be a.program effect, but may also simply reflect children's natural

-

maturation. Unlike the approaches which attempt to adjust for the effects

o~

. ¢ - > ‘ . - .
of maturation and other influences, the simpie criterion approach provides
no way to distinguish-the effects of the program from changes due to other
features. If the criterion performance is one which children naturally tend

to improve on as they grow older--for example, in the number of words they

r‘
* This practice would,géf course, raise problems of how to aggregate in—
dividual results to éstimate program impact. We will discuss aggregation

issues in the next chapter.

Q \ "
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can read--then this-approach will tend tb overestimate program effects. Thé
only way to make the criterion approach more rigorous,.and thus more, accurate
in estimat%ng program effects, is to combine it with one of the other ap-
proaches discussed. Using the criterion-referenced approach with an appro-.
priate comparison, group, for example, can help differentiate program effects
from other sources of influence on children's criterion performance, or the
use of growth projections as in the value-added approach can help to dif-
ferentiate maturation effects from changes attributable to the program.
A second weakness of the criterion approach has to do with valid and
reliable measurement. Almost any program goal or outcome of interest can
be expressed in criterion-perf&rmance terms. If an ECT-1 program includes
social development as a goal, for example, one can develop criterion-per-
formance measures of social development, say i; tergf/of teachers' ratingsi
Yet this very flexibility may camouflage measurcmegf,problems. Are sgfh
rating% reliable and valid? This, after all, is essential with respect to
"

any assessment. (For more information on this point, see the resource book

Assessment in Early Childhood Education by Haney & Gelberg, 1980.)

Despite these problems, criterion-referenced approaches to evaluating
short-term program impact can still be useful (Bryk, 1978). Program effects
summarized in terms of percentages of children reaching program objectives
or being '"at criterion," for example, may mean more to some potential users
of evaluation information than more technically sophidticated evaluation

results.
In summary, like all the other app;oaches to estimating short-term

ECT-1 program iméact, the criterion-referenced approach has Wbth strengths

and weaknesses. Its major strength is its flexibility. It is, for example,

43
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the most practical approach to use when different outcomes are to be assessed
for different children within an ECT-I program. The major weakness of the
approach is that it simply does not provide for a very strong means for
. telling the difference between actual program impact and other extraneous
influences which ﬁ;y affect children's criterion peéform;;ce at the end of
the program. Given its flexibility the criterion-referenced approach may

be more appropriate for the prekindergarten and. kindergarten levels of ECT-I,

- LY

since programs at these levels more often than those for older students tend

to have individualized goals for different chiidren.
-

= 2
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VIII. AGGREGATION OF RESULTS ACROSS PROJECTS

-

So far, we have said_little about how impact evaluation results may
be aggregated across ECT-I projects. :For many of the reasons cited
&
earlier, aggregation of results with ECT-I programs raises special problems.

<

ECT-1 programs tend to have more diverse goals than later-grade Title I

programs, which usually emphasize reading, mathematics, and language arts
" achievement. Assessment techniques at the .early childhood level ‘tend to
be far more diverse than the achievement testing more commonly used with
older children. And national norms--which form the basis for aggregation
in later-grade Title I programs--simply are not available for many common
goals of early childhood programs. For these reasons, we discuss the ag-
gregation of results of ECT-I impact evaluations separately in this

»

* chapter. X
The fi;st question to consider in trying to aggregate or compare

evaluation results across ECT-I projects is the same one that should be

asked about any ECT-I iﬁfist evaluation: why do it? It may be to com-

pare the effectiveness of different ECT-I program approaches, or to pro-—

vide ar accounting to various agencies or parent groups, or for éqme

other reason. But whatever the case, the intended use and prospective .

users of the aggregated results should influence how one goes

about aggregation of impact evaluation results. :

Ahy aggregation effort will have to deal with three issues:

o The designs of the evaluations whose results one tries to aggregate

¢ The content of the outcomes across which aggregation is to be per-
formed




o The metric that is to be used. . ) ‘\

Design. Qs suggested in foregoing chapters, approacﬁes to assessing | °
the short-term impact of ECT-I programs vary,considerably in rigor. The
control group approach, if implemented properly, can give the strongest
conclusions on program im};act. The criterion-referenced approach general-

,ly will give the least trustworthy estimates of program impact. Thus, in
planning any comparison or aggregation of results acrossECT-I programs,
one should keep in mind that results may differ not just because of differ-
ences in program, but because of differences in evaluation design and im- 1
plementation. This, of course, applies to any effort to aggregate }he Te-

. g ~ sults of evaluations of different design, but there is some empirical ev-

* idence that the problem may be more severe for ECT-I programs than for
later-grade Title I programs* because of the special difficulty of assess-
ing the impact of early .childhood programs, as discussed above.

Content. A secoﬁd key issue concerns the content of the outcomes

, across which one tries to aggregate results. It is commonly assuqed that
basic types of'standardized tests (reading, mathematics, and language afts)
at particular grade levels cover essentially the same content. That as-

\"Sumption §§/1ncreasing1y being challenged with respect to later-grade

tests (el’g., Porter, et al., 1978);)£ut it is often especially questionable

1

* Loveridge and Carapella (1979) compared the results of applications of
USOE evaluation models A, B, and C to data on kindergarten Title I proj-
ects in St. Louis, Missouri. They found that effect estimates from the
different models, even though based on the same data, varied by as much
as 10 to 17 NCEs. A similar study by Faddis, Arter, and %Zwertchek (1979),
comparing results for models A and B with data from a ninth-grade Title I
project, found effect estimates to differ by only 0 to 4 NCEs.

L 4
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with respect to some early childhood tests which go by similar names.
Rude (1973), fg{ example, has showq'that five of tﬁe more w}dely used
reading readinegé\sgsts actually encompass veiz-di ferent sets of s}ills.
Conversely, he has observed that "disagreement is also apparent in the
labeling of the subtests, even though the tests are essentially similar"
» (p. 575). Thus, in considering whether &0 aggregate resultizﬁéross ECT-1I
impact evaluat{on studies, one must examine the content equivalence of
outcomes not just in terms of the titles given t§ assessment instruments,
but also in terms of the actual skills that particular instruments tap.
Metric. Yet another problem in trying to aggregate results-across
evaluations is what metric can be sensibly used. For the ED system of
evaluation for later-grade Title I prografis, a common reportiné scale
derived from test norms, namely normal curve equivale;ts or NCEs, has been
developed. Given the special problems.in nprms for ﬁgny ear&§
childhood tests (norms altogether missing, based on nonequivalent norm
groups, or differentiated in terms of children's previous experience),
this approach may not prove feasible for many early childhood outcomes.
Thus, it may prove reasonable to E§§3Fgate resulfs only across evalu-
ation studies that use the same instrument, basing aggregation on the:
specific metric available for that test.
An alternative, of course, is to aggregate results in a me?ric-
free marner. For example, with criterion-referenced approaches it may
be possible to aggregate results not in terms of any independent metric,

but rather on the basis of proportions of participants reaching partic-
®

ular criterion levels. This is exactly what some states have done in

aggregating Title I evaluation results (e.g., West, 1976.) Also, it
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may be possible, under certain assumptions, to transform other sorts of
evaluation results into criterion-referenced form--for example, proportion
of children scoring above the twentiet; percentile at posttest time. .
In sum, short-term impact.evaluation results generally will prove

more difficult to aggregate across different ECT-I programs than across .~
later-grade Title I proéréms. Any such aggregation must be planneé in
light of the purposes and persons one hopes to inform, and with special
attention to the design, the content of measd;es, and the metric employed
in the individual short-term impact evaluations ééross which one wishes

1
to aggregate.
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IX. SWMARY AND CONCLUSIONS

In'Chap;ers III-VII of this booklet, we reviewed five approaches to
estimating short-term program impact:
e Norm-referenced approach
e Comparison group approach
e Regression approach
e Value-added, approach :
e Criterion-referenced approach.
These approaches o estimating progr%m impact Qiffer'yoth in their general

*

characteristics and in the potential problems they raise. This concluding
”

-

chapter’

e Summarizes the strengths and weaknesses of these approaches from
these two perspectives

e Briefly recaps the technical standards mandated by ED for all
* Title I evaluations

e Recounts the 1ssues which must be addressed in any effort to aggre-

gate impact evaloation results across programs

. Suggests some alternative ways to think about the purposes served
by these approaches to Title-I or any other evaluation. ~

General issues. The five approaches to’estimating program impact can
in principle be applied to evaluate the effectiveness of any program, ed-
ucational or otherwise. The approaches differ substantially, however,‘in
two ways: (1) their‘practical requirements; and (2) the quality or valid-
ity of the inferences they can yield with respect to impact or effect esti-
mation. Some of these general charactéristics‘;re summarized in Figure 4.
As the figure sugfests, some important trade-offs are implicit in the dif-

ferent approaches. As a general rule, the easier an approach is to imple-

ment-;that is, the fewer practical requirements it has--the lower will be

Tra
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the quality‘or validity of the inferences or conclusions which can te drawn
from it. Conversely, approaches that yield more clear-cut conclusions
generally carry with tﬂem more constraints in terms of practical require-
ments, By and large, the compari;on—group, regression, and value-added
approaches will be more difficult to implement properly, but will yield
relatively’stronger conclusions or inferences about program impact. The
norm-referenced and criterion-referenced appsba;hes generally will be easier

to implement but will yield weaker or lower-quality inferences regarding

program impact.

-

This pattern is, however, only a very loose one. In practice, the
quality of inferences to be drawn will depend mainly on how each approach
is applied. The criterion-referenced approach, for example, may in general
fail to control for such influences as children's natural gro;th, ;ratheir

T

experiences outside the program, but if thoughtfully applied may neverthe-
less yield more valid conclusions than, say, a comparison group evaluation
that is badly done.

As Figure 4 shggests none of these approaches is likely to result in .,
estimates of program impact in which one should have very strong confidence.

I

Instead it is in general more appropriate to view the results of any one

evaluation of an ECT-1 program's short:;erm impact as merely suggestive.

Results of short-term impact evaluation may be more valuable if combined

with other evaluation strategies as sugpested below. The po%n; that technical
~ issues do not d?termine an evaluation's/worth can be illustrated by de- ‘

scribing .briefly an evaluation which sufpassed by far the technical sophis-

tication of any local Title I evaluatioh. We refer to the national evaluation

7
" of Project Follow Through. FT, like Title I, is a compensatory education

-
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Fairly Large

- Complex 1 £
. |Comparison or |Norm-Referenced | Statistical _ Sample of Quality o
Explanatory |Control Group Assessment Calculations Partlg(i)pants Re;lulred Inlf)':rences
Approach Value Required Required Required (30 or more awn
4
~ Norm-Referenced Weak No Yes No No ¢ Weak
Comparison Group Moderate Yes No Yes* Yes Modgrate -
. W
Regression Strong Yes No Yes Yes Moegtr::-e
Value-Added Strong No No . Yes Yes l‘:gtr::e :%.
. L] l
L Q *
Criterion- Moderate No No No No Weak  Tw
Referenced

*As normally applied, the comparison groﬁp approach requires statistical calculations to

’ adjust for differences between control group and program participants.

However, if con-

trol and program participants are selected in highly similar ways, such statistical ad-
justments may be unnecessary.

/' - Figure 4. Summary of Characteristics of Five Approaches to Estimation of ECT-I Program Impact.
. S
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program aimed at- improving thevlearning of educationally disadvantaged
students. The nation;evaluation of FT was a massive effort, lasting more
than ten years and costing arouhd $50 millioﬁ. In many ways the impact
ev?luation of FT was far more technically sophisticated tpan previous im-
pact evaluations of education programs (Haney, 1977). Several diffe;ent
kinds of comparison groups and numerous complex statistical analyses were
employéd in e;timating program effects. Nevertheless, the FT evaluation
results became embroiled in considérable controversy, were publicly chal- ~ -
lenged‘as being technically deficient (House et al., 1978) and apart from ,
providing grist for debate among evaluation specialists had little value
, in terms of program improvement. The%exampleiclearly indicates that tech-
nical sophistication is simply not enough to guarantee the utility of our

evaluation.

Special issues with respect to early childhood. Whatever their virtues

/) from a technical point of view, each of the five approaches to short-term
impact evaluation may raise special issues when applied with respect to
ECT-1 programs. .

The main strength of the norm-referenced and criterion-referenced
approaches is that they can be fairly simple to implement. Also, the
norm-re%erenced approach may be attractive for some school-based gCT—I
programs (at the kindergarten and grade-1.levels), for the simple rea-

son that norm-referenced tests may already be regularly administered in

school testing programs. On the other hand, norm-referenced tésts may

not* be available for some -goals of ECT-I programs, and norm results may

bd®affected sharplf by children's previous educational experiences. In-

v

deed, the major general weaknesses of both these approaches is that they
provide little means for differentiating program impact from extraneous ;

~—factors affecting children's growth and performance.

- R , 53




-51-

%

-

The three other approaches--comparison group, regression and value-

added-igégxigg somewhat broader bases for differentiating actual program.
g’ : o ’ I
impact from other influences, but the means by which each controls for

such influences also can be a source of problems. In the ébmparison group .
approach, the control gfoup provides the Q;Sis for estimating the no-treat-

ment expectation,.hence controlling for extraneous influences. But for

such control to be effective, i£ is crucial that the comparison group be '
similarnto the program participants in all ;espects other than that they&?D/
not receive ECT-I services. If such a comparison groub is not available

then this approach cannot be applied to ECT-I programs. . With the regressiqn
approach a control or comparison group also provides the basis for estimating
the no-treatment expectation, but in this case via statistical computations
éoncerning the relationship between pretest and posttest scores. Problems
that can arise in such calculations with respect-to ECT-I programs may derive “
from the nature of the test or other assessment instrument used. If a test

is too hard or too easy for children (what are often called floor and ceiling

. -

effects, respectively) at either pretest or posttest time, then the statistical '

- -~
-

calculations may not work out properly.

Similar comblications may arise with -the value-added approach. This
approach capitalizes on the relationship between children's ages and pre- -
test scores to estimate no-treatment expectation without resorting to use
of a control or comparison group. But if no such relationship exists-- '

whetheT becuase of the nature of the attribute of interest, measurement

problems like floor or ceiling effects, or they way program participants

i /

——  were selected--then this approach may not be possible to apply. .

A
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ndging§. Having reviewed f1ve different approaches to es-

. timi%iﬁg short-term impact of ECT-I programs, let us briefly summarize
four general technical standards which ED has mandated with respect to all
Title I evaluatlon effoqﬁs. Fzrst, an impact evaluatlon should employ valid

assessment of program.goals. Second evaluatlons should be 1mp1emented S0
. ® i > v

° as to assure that findings are representative of the whole program; that
{ is, they are based on 2all or a representative sample of individuals served

in the progﬁgm Third, evaluation instruments and procedures should be both
7 e
reliable and valid. rth, quallty control procedures should be instituted
LY
so as to minimize errors in data gathering, analysis and reporting.
r—- - .

Aggregation. Under some circumstances, One may w1sh to aggregate

short-term impact evaluation results across more than one ECT-I program

¢

or across more than one program period. There are three basic issues

-

- which must be considered in doing so. , First, are the designs of the evalu-

«©

R ations comparable? If not, that is, if "different evaluations control for e
\Y a
different possible influences extraneous to program impact, then different

results may‘sim;kz;represent different qualities of the designs employed.
Second,,t%e’different outcomes across which one wishes £B aggreéate results
p
must represent the same or'highly similar content. THird, one must consi-
. der whether a c:;mon metric is available or can be developed. Since for

"

many important outcomes of ECT-1 programs no appropriate norm-referenced
- 1

tefts are available, no¥n-referenced scales (such as NCEs, stanines, or

national percentile&) may not Qe possible to use. In such cases iéepay be
necessary .to use raw test scores‘ o“some empm'lcal or content equating of
\\\ the outcome measures. If ™o sueh metr@c is available or can teasonably be
developed, then,the only alternative is to employ a metric-free method of

-

aggregating results.” For example,\if different outcomes can be eXﬁressed

» . ) {553
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in/;ti??rion terms, say in ;erms of percentages of children readigg/;t s;e- /
cified levels of attainment, then it may be possible to compare results
“across different evaluations in these terms. .
ﬁhether to attempt aggregation Jf results "across different’ECT-I'

evaluations should not, of course, depend exclusively on technical con-
si&erations. Instead, the key question to be asked here, as with most
other evaluépioﬁ issues, is what will make sense in light of the evaluation
purposes one is aiming to serve. Ultimately, the test of the value of
short-term impact evaluation of an ECT-I program rests not on technical
) issues, but rather on how well the evaluation contributes to better de-

', cision making and improved ECT-I programs,

Purposes of evaluations. In conclusion, it is important to repeat that

\

Dﬁhort-term impact evaluations of ECT-I programs should :::efj>viewed in
isolation or as simply a formal reporting requirement. must consider

" not just whether an.impact estimate was derived _or whether an evaluation
report was produced but also whether the information derived from an impact
-~ evaluation yielded a better understanding of how the program works and how

it can bﬁgﬁ%iroved in the future. In this light it is important to consider

impact eviluation not simply as a technical undertaking, but more broadly as

one "among many means of learning how ECT-I programs operaté. As such,

impact eviddtions often may prove most informative if combined with other

4

methods of evaluation (see X§ling and Bryk, 1980, for a discussion of how

impact on outcome evaluatiosg can be combined with other evaluation strategies).

-
\]
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a, NOTES ON SOURCES OF FURTHER INFORMATION

General Sources. A good, easily available introduction to the ED models

for evaluating the impact of Title I programs in grades 2-12 is Tallmadge §
Wood (1978, 1980). For background ipformation on the history and design of

the ED Title I evaluation system, see Wisler § Anderson (1979) and Cross (1979).

-

For critical comments on the Title I evaluation system, see Linn (1979), Jaeger

(1979), and Wiley (1979). The last five-references come from a single issue

-

of the journal Educational Evaluation and Policy Analysis (1:2, March-April

1979). A good source of information on more general issues in the evaluation

of early childhood education programs is Goodwin and Driscoll's (1980) Hand-

book for Measurement and Evaluation in Early Chi{@hood Education.

Regional Title I Technical Assistance Centers (TACs) are an excellent
source of information on a range of pract@;a] and technical issues concerﬁing
Title I evg}ﬁation (see lisf at back of this Qooklet).

Norm-Referenced Approach. A general description of the norm-referenced

model of impact eva{uation for later-grade Title I programs is Tallmadge &

Wood (1980), Chapter 4. On the use of‘local norms, see Wood § Tallmadge (1976).
One of the most cod@only discussed technical problems wi;h respect to

the noré%referenced model is the statistical regression effect which tends

to’gause students' test scores to increase or decrease upon retesting simply-

because of measurement error and the way students are selected. For example,

if 100 students are tested, and the lowest-scoring 25 selected for retesting,

they can be expected as é group to score higher on the retesting simply

[ .
because of measurement error. To help overcome the regression effect in

application of the norm-referenced model, ED has recommended that in
Ay
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applications of the norm-referenced approach either participants in Title I .

[
projects not be selected on the basis of pretest scores or that a statistical

correction formula be applied to adjust for the regression effect. Anglyses
by Echternacht (1%%9) indicate that use of different tests for selection and
pretesting does not, in gegeral, eliminate the reg;ession effect., Data cited
by Echternacht indicate that the regression effect may be more pronounced at
lower grade levels, apparently because tests of younger children tend to c;rry
larger degrees of measurement error th;n those of older children.

Analyses of standardized growth expectancies by Stenner et al. (1978’
illustrate both the rapid rate of development of young f?ildre" in terms of .
norm-referenced test results and how norm-referenced results may be very mis-
leading when comparisons -are drawﬁ between the early childhood and later
grade levels.

More general information on test norms can be found in.épéggasi (1976),

and technfcal information concerning test norms is available in Angofﬁ’(1971).

Comparison Group Approach. The comparison group model for short-term

impact evaluation, as it applies to later-grade Title I evaluation, is de- ) .
scribed irt Tallmadge § Wood (1980), Chapter 5. An intyoduction to use of

statistical adjustments with respect to nonequivalent contral groups can

be found in Tallmadge & Horst (1976). For more thorough technical treat- .
ments of the same topic, see Kenney (1975) and Bryk & Weisberg (1971).

Regression Approach. Tallmadge § Wood (1980), Chaptér 6, discusses »

. . . . . R
implementation of the regression model as it applies to 1ﬁpzﬂt~evaluat10n

of later-grade Title I programs. This document recommends estimation of

program effect as observed minus expected treatm(%? group posttest means,
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since effects estimates may vary in terms of t int at which they afe

estimated when treatment and comparison groéup regrgssion lines are not

¢  strictly parallel. ‘\\\ \
For a fuller discussion of the regression appro \\ 0 estimation of
Title ] program impact in general, see Echternacht &gg/gwinton (1979).
lThey conclude:

+ 1.  Although model C works well when there are no floor
or ceiling ‘effects present, nonlinearities may have
~ a large effect on the calculation of ;ypact estimates.

v 2, In addition to the usual model C analysis, evaluators ]
' should apply a parallel-slopes fit and any other fits
* that seem reasonable, "and compare results. If parallel
slope and model C procedures give similar estimates,
curvilinearity is probably not serious.

3. In any case the interocular impact test (does it hit
- you between the eyes?) is always advisable. This test
requires graphing the scatter plot of pre vs posttest
, . scores and LOOKING.

e N Value-Added Approach. A good general introduction to the value-added

approach to the measurément of short-term ECT-I program impact is Bryk and Woods
(1980). More technical information on this approach to estimating program
impact can be found'im Bryk & Weisberg (1974, 1976, and 1977) and Strenio
(1977). Examples of the application of this approach in estimating Ehe
short-term impact of Head Start programs_may be found in Smith (1973) and
Keisberg (1974). For an example of an application of the value-added approach
to estimating program effects with older children see Messick (1980).

Criterion-Referenced Approach. Criterion-referenced approaches to

short-term impact evaluation are based essentially on three steps. First,
. specific objectives are defined in terms of skills or behaviors which a

program seeks to impart to program participants. Second, some means of
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assess(gg whetner participants have reached objectives is selected or |
developed and tried out (and refined as necessary). Third, participants
are asses;;d at the end of the program and program nsuccess" is summarized
as the proportion of participants reaching objectives or "at criterion."
As mentioned in the text, such a summary is only a crude indicator of
progras impact unless this approach is combined with one of the other
approaches to estimating impact. For a discussion of the general strengths
and Weaknesses of such a goal- or objectiveg-based approach to evaluation,

see Popham (1974), especially pp. 34-67. For a discussion of objectives-

. based evaluation,with respect to early childhood education, see Goodwin &

-

. - -

Driscoll (1980), pp. 346-349.

“

éggzegation. For critiques of the potential aggregation of results

~

across the three later-grade Title I evaluation models, see Hilé& (1979j
and Echternacht (1978). Two good sources on the genefal té;ic of aggre-
gation of results across différent impact evaluation studies:are Pillemer
and'Light (1980) and Glass (1977). For more general informatiort on the
topic of aggregation‘in data analysis, see Roberts § Burstein (i980).

Title I Technical Assistance Centers. The Title I Technical Assistance
/ > ¢
Centers serving the ten regional areas of the United States are good sources

of up-to-date {nformation on Title I evaluation.

[~
Region I: Connecticut, Maine, Massachusetts, New Hampshire,
Rhode Island, and Vermont
-RMC Research Corporation , —

400 Lafayette Road

Hampton, N.H. 03842

Telephone: (603) 436-5385
926-8888
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, Region II{ New York, New Jersey, Puerto Rico, and the Virgin
Virgin Islands

-Educational Testing Service
Princeton, N.J. 08540
Telephone: (609) 734-5117

Region III: Delaware, Maryland, Pennsylvania, Virginia,
West Virginia, and the District of Columbia

-National Testing Service
2634 Chapel Hill Blvd.
Durham, N.C. 27707
Telephone: (919) 493-3451

(800) 334-0077

Region 1V: Alabama, Florida, Georgia, Kentucky, Mississippi,
.- * North Carolina, South Carolina, and Tepnessee X . . an

-Educational Testing Service
Southern Regional Office
250 Piedmont Avenue

. Suite 2020
Atlanta, Georgia 30326
Telephone: (404) 524-4501

Region V: I1linois, Indiana, Michigan, !tinnesota,

Ohio, and Wisconsin ;

-Educational Testing Service

1 American Plaza

Evanston, Illinois 60201 . ‘
Telephone: (312) 869-7700

Region VI: Arkansas, Louisiana, New Mexico, Oklahoma,
and Texas

-Powell Associates

3724 Jafferson

Suite 205

Austin, Texas 78731 )

Telephone: (512) 453-7288 :
' (800) 531-5239

Region VII; Iowa, Kansas, Missouri, and Nebraska

-American Institutes fgr Research
P.0. Box 1113

Palo Alto, CA 94302 .
Telephone: (415) 494-0224
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Regions VIII, Colorado, Montana, North Dakota, South Dakota, _
IX and X: © Utah, and Wyoming (Region VIII); Arizoma, = | )
California, Hawaii, Nevada, Guam, Trust Territory
of the Pacific Islands, and American Samoa
( (Region IX); and Alaska, Odaho, Oregon, and
Washington (Region X)

% sNorthwest Regional Laboratory
300 ¥.W. Sixth Avenue
Portland, Oregon 97204
Telephone: (503) 295-0214
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