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FOREWORD,

ledrThis" booklet has been prepared as part of a-project sponsored by the

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

Title I (ECT-I) programs. It is one of a ser ies of resource books developed

in response to concerns expressed by state and focal 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 likely 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 ofissues relevant to the

evaluation of early childhood programs for educationally disadvantaged

children. The series-comprises the following volumes:

Evaluating Title I Early Childhood Programs:- An Overview

Assessment in Early Childhood Education

Short-Term Impact.Evaluation of Early Childhood Title I Programs

An Introduction to the Value-Added Model and Its Use in Short-Term

Impact Assessment

Evaluation Approaches: A Focus on Improving Early Childhood Title

I Programs

Longitudinal Evaluation Systems for Eaily Childhood Title I Prograis

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 kinds of information that might 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 describe

do not, however, constitute a comprehensie evaluation system to be uniformly

applied by all. Our feasibility analysis (Bryk, Apling, & Mathews, 1978)

indicated that such a system could not efficiently 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 problm confronting them.

Finally, the resource books are not comprehensive technical manuals.

Their purpose is to help local school pprsonnel identify that might

merit further examination and to guide the choice of suitabletvaluation

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 regiofis.

4
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I. INTRODUCTION

The goal. of a short-term impact evaluatiop is. to estimate the immediate

effect of a program on participants. This booklet briefly describes the

potentials and problems of different Kayg of 'assessing the short-term impact

of early childhood-Title I (ECT-)b programs. It is int ded for education

officials and evaluators who already know something of Title I evaluation,

but who may not be fami1iar with the special issues involved in evaluation

of early childhood educational programs.

The book first outlines several issues in impact evaluation of educe-
,

tional Programs in general, and then addresses the special problems associated
V

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

grades. Next, the middle section of the book (Chapters III-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 Tire-I pro/gFams in later grades (i.e., grades 2-12). Chapter

VII describes special issues relevant to criterion-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-I programs across several cases that may or.may not use the same approach

to assessing impact. Chapter IX provides a summary and conclusions together

with some guidelines on the appropriateness of different kinds of short-

term impact evaluations of early childhood Title I projects under different

conditions. Although the aim of the book is largely introductory, ref er-

ences to sources of detailed information are provided.

7



1-2:

Before we launch into the main issues, several explanations are needed.

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.*

Impact evaluation refers to evaluations that aim at estimating
the effects or impact of a program.

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

Since Title I programs generally 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 evaluation,

which attempts to estimate the ffects of a program some time after its

participants have actually left the,p11;rogram. A separate resource book deals

with longitudinal evaluation of ECT-1 programs (Kennedy, 1980).

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

more than an academic issues 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 inetance,

often aim not just at preparing children for the second grade, 'but also

at helping them to become active learners and bettercitizens later in

school and in life. In fact, the distinction is especially important for

early childhood programs, because relatively modest intervention dilring

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 predicted 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 projedt under which the resource books are
being produced.

8
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On amuch smaller scale, Pedersen and Faucher (1978) in,a long-term follow-

.

up study found that important effects of-one firsigrade teacher did not

become apparent until long after children had left her classroom.

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 coneections between short-term learning and later achievement,

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

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

some long-term goals of ECT-I pro rams.

)
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GENERAL ISSUES IN SHORT-TERM IMPACT EVALUATION

The key question to be asked before undertaking any evalu4tion--be it

short-term impliqletaluaiion or any.otheriLLis, w)y do it? This question is

crucial because the special feature of evaluation, the one that distinguish-

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

cSsion making and program improvement. ,Hence the first issue to be ad-

dressed is how will short-term impact evaluation results be used? The

second issue is, why, give short-term impact evaluations Of ECT-I programs

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

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

To =examine the issue fully, we must consider another general queg4tion:

how should a short-term'impact evaluation of ECT-I 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 designs and the special programs 1 kely to,arise in applying

them to ECT-I programs.

WHY CONDUCT A SHORT -TERM IMPACT EVALUATION?.

Short-term impact evaluations are designed to provide information on

the immediate effects of programs. In other words, such evaluations leek

to answer the question of how children at the endof a program.have changed

as a result of participating in it. If we take the notion of evaluation

seriously--that is, if we assume that it will contribute to better decision

making to improve programs then we Must ask At the outset what kinds of

decisions and what uses this sort of information can serve. 'I£' one does

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

o
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likely that, however competently the evaluation is carried o t/from a tech-

nical point of view, its results will not be used.

There are several broad classes of use for Title ; evaluation. In our

previous review of ECT-I programs we found'that reported uses of evaluation,

information substantially at the federal, state, and local levels

(Bryk, Aplingq, & Mathews, 1978, Chapters 5, 7, and 8). Since this

I

resource book is intended mainly for practitioners at the local level--

and indeed, since this is the Level at which education, as opposedkto

simply educational administration, takes place--let us focus on the potential

local uses of evaluation. At this level, eight types of evaluation use were

reported:

Meeting state reporting requirements

Assessing program effectiveness

Improving programs

Needs assessment

Selection of students

Staffing decisions

Pupil diagnosis

Promoting and assessing parent involvement.

Some of these uses, of course, can overlap. Assessing program

effectiveness obviously can contribute to program improvement. But even,

this rough listing makes it clear that shot -term impact evaluation is

relevant for only some uses. It is not, for example, directly relevant to

decisions about individual, students--though information used to evaluate

program impact.often can also beosed in other ways to help myke decisions

about individuals. Short-term impactevaluation is, however, potentially

relevant to decisions about programs, for meeting reporting requirements

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

11.
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term evaluations for ECT-I programs as it has for latef-grade Title I

programs--for reasons we w'll discuss in a moment. What this means,

however, is that short-term impact evaluations of ECT-I programs should

not by viewed simply as a means of meeting federal reporting requirements.

Instead one ought to consider the potential 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 any particular ECT-I program cannot be

determined. Nevertheless, before any technical or design issues are con-

sidered, the first question one ought to ask is whether a short-term impact

evaluation is likely to be useful, and if so, to whom and in what context.

In other words, is short-term impact evaluation of anECT-I program likely

to produce information sufficiently useful to justify its cost? If the

answer is no, then proceed no further; the evaluation should not be done.

If the answer is yes, then one must next consider how to conduct the evalu-

ation.

SPECIAL ISSUES INVOLVED IN IMPACT EVALUATION OF EARLY CHILDHOOD PROGRAMS

'What makes impat evaluations of early childhood programs especially

difficult? Why does ED treat the impact valuation of ECT-I programs dif-

ferently from that of later-g ade Title I programs?

The ED system for evalu ng the impact of later.irade Title I programs

consists of three basic models: a norm- referenced group design; compari-

son group design; and a regression design. The conditions under which one

of these evaluation models may be appropriate to some ECT-I programs will

be discussed in Chapters III, IV, and V. Here, let us recount the reasons

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

12
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to ECT-1 programs. Three main considerations limit the potential useful-

ness'of the models for ECT-I programs:

4 First: The models were developed mainly to assess the impact
of later-grade programs on reading, math and language arts.
This range of program goals is too narrow for many earigild-
ood programs whose objectives are broader, for example C4

, including social, emotional, and psychotfotor development.

Second :. Standardized tests such a s are often used in later-,

grade'Title I program evaluation's raise special problems when
used with ellth young children. For example, standardized tests ar
not'aVailableifor some common ECT-I.program goals, and even when
available, often have inadequate norms and relatively low re-
liability.

Third: Early childhood programs often have long-range goals
that.simply cannot be encompassed short-term impact evaluations.

41110

For these reasons, ED decided not t. employ the same system for evald-

afing ECT-I programs as has been de or later-grade programs. Never-
r*

theless; short-terM impact evaluation may_st feasible and 4esirable
, '''

,fpr certain ECT-I programs. The purp se of his resource book is to describe

.

,'alternative ways of evaluating the short-term impact of ECT-I programs, and .

t .anditions'under which they may be applied.

rITLE I TECHNICAL STANDARDS '

f
/

While ED hasepot mandated impact evaluation for ECT-I projects in

,terms of. any spe4,Wc evaluation models, it has set forth technical standards
.... /,
- i_

relevant to any evaluation of Title I project effectiveness or impact. These,

`44

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

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

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

4 four issues relate to Title I programs in grades 2=1C has been described in

qp,s evaldation regulations for Title I (Federal Register, October.12, 1979,

subpart F, section 116a.S0). Here, let us describe them,only briefly as

1
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they apply to E' -I programs.

Valid Assessmentpf Program Goals

Whatever the goals of an ECT-I program, an impact study, if it is to

4
be useful, should be based on a 'valid assessment of, those goals. Evalua-

. )

tion need not necessarily encompass all goals of the program, but however

thoroughly it addresses those goals, the impact evaluation should comprise

a valid assessment of at least some significant program goals. If an im-

pact evaluation addresses only a subset of a program's goals, the goals

not encompassed should be clearly identified, and the evaluator or evalua-

.

tion repoirhould make it completely clear that the impact evaluation

does not constitute overall evaluation of the programs worth.*

Representativeness of Evaluation Findings

The evaluation should be conducted so that the conclusions drawn apply

to the persons (children or their parents), sqhools, and agencies served by

the ECT-I program concerned. -This means that it should include all, or a

4representative sample, of the persOns,,schools; or agencies the pr ram

serves.

9

* Strictly speaking, of course, even if an evaluation thoroughly addresses'

all program goals, it cannot be said to constitute an overall assessment

of program worth. Programs may, for example, have unintended or side

effects not covered in any stated.progra For "this reason, some

evaluators have advocated goal-free evaluation hat is evaluatioh aimed

at assessing both intended and unintended effects of programs. Without

getting into the general debate over this question, let us observe that

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.

14
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'' Reliability and Validity of Evaluation Instruments and Procedures

Instruments used in impact evaluation must consistently and accu-

rately measure the attainment of project objectives. They must be appro-

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

served by the project. For example, using separate test answer sheets

is generally not appropriate. for the preschool to grade-1 age range, since

children of these ages are usually not yet able to record answers

accurately on separate answer sheets like those used in assessments of

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

tion by Haney F Gelberg, 1980, for more information on this and related'

.issues.)

Evaluation Procedures That Minimize Error

Error should be minimized by proper administration of evaluation in-

strupents, quality control procedure*that ensure accurate scoring and

4 transcription of results, and choice of analysis procedures whose assump-

tions apply to the data obtained from the evaluation. In ECT-I programs,

the proper administration of evaluation instruments is especially important,

since young children's perfbrmance 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 administered,

assessment, attention needs to be given to whether or not errors may be

introduced through unwarranted variations in administration procedures.



DESIGNING A SHORT-TERM IMPACT EVALUATION

The four considerations described above apply t6 any impact evaluatiOn,

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

one must also consider the appropriate design fora short-term impact eval-
".

uation ofJECT-I programs.

A short-term impact evaluation aims at estimating the immediate effect

of a program on participating children. The program effect may be defined

as the difference between the status of participating chiLdren at the end

'
of the program and the status they would have attained had they not r eceived

ECT-I services. This is often expressed as "program effect equals observed

status at end of program minus status expected Xthout program." Designs
I

for short-term impact evaluations differ mainly in how they estimate the

status children would have attained had they not received special services.

In chapters III-ViI we discuss five designs for vtimating program impact

or effect

'o Norm-referenced approach

Comparison group approach

Regression approach

(

Value-added approach'

Criterion-referenced approach.t

The first three approaches correspand"to models A, B,,and C in ED's

system for'evaluation of Title I programs in grades 2-12 (Tallmadge & Wood,

1978, 1980). The value-added approach is a method of using children's ages

to estimate their expecte& no-treatment status. The criterion-referenced

approach treated separately in Chapter VII uses explicit program:objectives

as a basis for estimating impact.

IC



fore describing each of these five approaches in detail, let us brief-

ly ribe a strategy for deciding which approihes to consider, as depicted

in Figure First, one must consider whether the results of a short-term

impact evaluat are liply to be sufficiently useful to justify its costs.

There is of' cou o clear -way to determine this precisely. No one has ever

attempted to develop a system for analyzing the cost effectiveness of

evaluation. Nevertheless, before forging ahead with a short-term impact

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

. aired for all participating students. If not, that is g different out-

comes or objectives are to be assessed for different children, then a

criterion-referenced,approach to impact Nsessment ould be considered.*

411.If common ollomes are to be assessed for all chi (ren, then the next
r

qdestion is whether an appropriate comparison group of children is available.

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

approach. I4an appropriate comparison group is available, one can

consider using either the caparison irpup orithe regression approach to

evaluating short-term impaet.

This strategy for deciding which approaches to consider is very general.

Different factors bear on these conside ions at the prekindergarten,

kindergarten, and first grade levels, as we wi11 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 InifiVdualized approaches may
after all employ diVerent methods for promoting the same outcomes for all
children in a program.

SP
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Are results of short-term
impact evaluation likely
to be sufficiently useful
to justify costs? '

!yes

Are the same outcomes to
be assessed for all child-

ren in the program?

yes

Is an appropriate com-
parison group of child-

ren available?

yes

Consider use of comparison

group or regression approaches.

(See Chapters IV and V)

-13-
.

No

.m0

No

No

Consider investing
resources in other
types of evaluation
or in program services.

(Read no further)

Consider use of

criterion-referenced
approach.

(Seeerhapter VII)

Consider use of norm-
referenced or value-
added approaches.

(lee Chapters III and VI)

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

1
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Before we describe each of these approaches, it may be helpf4Sx6 ex-
1

plain why we treat the criterion-referenced approach separately with re-

spect to ECT-I programs; whereas, with respect to later-grade programs,

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 aggregate effects estimates across different

Title I projects to obtain overall estimates of effectiveness of Title 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 those of the

other appr6aches. Nevertheless, since aggregation of impact evaluation

results across some types of ECT-I programs may be 'both feasible and of

interest, Chapter VIII provides a discussion of the'conditions under which

it may be possible to aggregate results across the different approaches:

Ech oftthe following five, chapters does three things:

First, it describes one of the five general approaches. to
designing short-term impact Valuations.

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

Third, it summarizes the Likely utility of the design, at

i;

the prekindergarten, kindergarten, and first-grade levels
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III. NORM-REFERENCED APPROACH

Model A, or the norm-referenced approach, is the most commonly used

of the three ED models for evaluating later-grades program? (Anderson

et al., 1978). Partly, this is because it seems the easiest to implement:

it does not require gathering data on a comparison group. 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,endof a Title I program--commonly referred to as

pre- and posttesting--and then comparing their actual performance with ex-

pected performance derived from norms tables available for the assessment
,

instrument. Typically, the instrument used in this approach is a nationally

normed standardized achievement test. The essential assumption in this

approach is that without Title I services, children Would maintain their

status relative to the norm group from the start to the end of the P;bgram.

Hence, the norm-referenced status of children at the start of the program is

used as an estimate of what their status would have been at the end of the

program had they not received Title I services (the no-treatment expectation).

Program impact or effect is calculated by subtracting children's norm-

. referenced status at the start of. the program (pretest performance in

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

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

A (/'

r

2 0
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The norm-referenced scale most commonly used in this model-is the

percentile score; although °titers such as stanines, deciles, or standard

deviations also could be employed. In propoAng rules and regulations for

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

scores as foillows:

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
tab14 [for the test] and obtaining the expected performance
from the posttest norms table, assuming the Title rkchildren
would maintain tht same percentile status. The Title I impact
is the difference between the observed posttest score and the
expected performance.

(Financialykssistan e . , February 7, 1979, p. 7916)

In discussing the rules far implementing the norm-referenced approach,

the 1980 User's Guide suggested four requirements:

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

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

/.4

The choice Of 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 Imist be acdomplished 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 norm4.are linearly interpolated or extrapolated
Crallmadge & Wood, 1980, pp. 39-40).

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

term impact of ECT-I programs using the norm-referenced approach. First,

many early childhood tests and instruments do not have adequate norms.

In fact, there are fewi, if any adequately normed tests for some of the
-,S

common goal areas of ECT-I programsuch as psychomotor and social develop-

,'ment. Instruments measuring attitudes toward schooling and emotional

21
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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 priorOeducational and social experience.
ry

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 those who did not. The same

raw scores for the alphabet subtest of this instrument, when interpreted

11.
in terms of thesetwa sets of nd!ms, vary "by as much as 40 percentile 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 derived
f

from diffe

"
ent norming samples, and hence relevant to different populations.

c.Rathe the problem is that young children typically have varied sorts of

preschool and early school experience, and early childhood test norms,

even when available, rarely control adequately for diversity of early exper-'

ience, or even identify directly the previous school or preschool experience

of the norming sample.

Normatife interpretations of early childhood test results vary widely

depending on children's previous educational experience, because young

Children develop rapidly. When first given instruction they tend to learn--

certain basic skills 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 young children is also why early child-
,

hoOd tests tend to cover.a relatively wide range of skill levelseven though °

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

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

.f

tiff



-18-

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

Reading Test, for example, is intended to be appropriate, according to its

publisher, for only the latter part of first grade. For more information

on the special issues of early childhood testing .and instrumentation see

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

In summary, the norm7referenced approach to assessing short-term

program impact cannot be generally recommended for all ECT -] programs: It

is impossible to use when normed instruments whose cofttent.matchesthe goals

of the ECT-I program are unavailable, and in general maybe more difficult

to apply apprOpriately with programs serving yqunger children, for example

at the prekindergarten-and kindergarten levels. At the first-grade level

the corm- 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 which a norm referenced instrument is available. Never-

theless, even at this level the norm-referenced approach should, be used with

caution. In particular, one needs to consider whether norm-referenced re-

sults may reflect shiftspin content of pre- and posttests or significant

differences in previous school experience of program children and norm

group samples. Also, it should be noted that norm-referenced estimates of

ECT-I 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).

23
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IV. COMPARISON GROUP APPROACH

Tp/The comparison group approach i olves assessment of both the group

of children receiving Title I services and a groupof 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

ew

serves as an estimate of what Title I children would have been like had they

not received Title I services. This approach corresponds to Model B in

ED's system for evaluating Title I programs.*

As ED's User's Guide points out, qModel B, if implemented correctly,

difi-be the most rigorous of the models because local students who are similar

to Title I students provide the most accurate no project expectations"
. .

(Tallmadge & Wood, 1980, p. SS). Indeed, this approach derived from the

randomized control group model of experimental research. From the scientific

point of view this model is ideal, because random assignment of individuals

to treatment and control groups helps to guarantee that the two groups differ

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

services in the present discussion). Random assignor t requires that all

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

Once they have been clearly identified and randomly assigned to treatment

and control groups (analogous to project and 'no- project groups), it is

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 regulations refer to it as the comparison

model, we use this terminology (Financial Assistance. . October 12,

.1979).
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In many real-life situations 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, whickis to

serve the most educationally disadvantaged children. For this reason, ED

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

model. Instead, in describing Model g it has chosen to recommend the more

flexible comparison group approach: first selecting Title I children ac-
.

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

like the Title treatment group as possible. The User's Guide states that

"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:

Select the comparison group students by locating the
non-Title I school (or schools) in the district (ora
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
use& 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
and select the same percentage of low-scoring students
in the non-Title I school for the comparison group.

(Tallmadge & Wood, 1980, p. 58)

The User's Guide *uggests 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 the mean pretest scores of

* The NCE or normal curve equivalent is a metric, similar to the stanine,

used to interpret test scores. Approximately. 41 NCEs are equal to one

stanine. For an explanation of the NCE see Tallmadge & Wood, 1978.
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0.

the treatment and comparison groups differ by more than this amount, it'is

recommended that some type of adjustment must be made to compensate fothe

initial pretest differences (see Tallmadge & Wood, 1980, p. 59-60). However,

if he pretest scores of the treatment and comparison groups differ by a

substantial amount, say more than 4 NCEs, then one should cipestion the ap-

propriateness of the comparison group model, even with adjustment for initial

differences. In other words, if ,treatment and comparison groups differ by

1.

more than a little (i.e., more'llan 1NCE) but less than a moderate amount

(less than 4 NCEs), then thepretest)(cores of the two groups can be used

in_sttisticaI calculations to estimate what, the status of the treatment

,group would haye been had it not received the treatment.

Thesesuggestions are, however, only rough rules of thumb. If the pre-
,

test scores of treatment and control groups,aire similar but for 'different

reasons, then these guidelines may be misleading. One example from i large-

scale early childhood evaluation will help illu trate this problem. The

national evaluation of the Follow Through (FT) p ogram was based primarilx

on the comparison group approach embodied in Mode B of the Title .1 evaluation

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 the pretest scores of FT

children, and comparison group children were very similar. However, in some

cases a higher proportion of FT children than of compaalsono.group children

had Head Start experience, and this apparently accounted for the similarity

in pretest scores for the two groups. A special analysi of fhe FT 'data,

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

tion results could change sigtificantly when this differential in preschool
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a.

experience was controlled. (See Haney, 1977, for all account of how control

groups were selected for the FT evaluation, and Weisberg & Haney, 1978,4

for a description of how controlling for differential preschool experience

for treatment and comparison groups could change evaluation results _for some

projects.)
.

This example illustrates the main difficulty in applying the comparison

group 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 relatively rare use of Mb del B in evaluating later-grade jitle I

programs (Anderson, et Al., 1978), It can be especially severe foitECT-I

programs. Children are selected for ECT-I programs in a diversity of way(

(Yurallak f Bryk, 1978), some of which may be impossible to duplicate in

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

able a population of children already enr4ied in srchool from which com-
A

parison group children can be'selected in ways similar to those used. in
.

selecting Title I chiren. For many prekinderga dergaften

ECt-I programs, however, Qften there is no source of ontrol group children

easily ei,railable...ThuS selection of comparison group children can be very

expensive if not altogether impossible. Even if ECT-I comparison groups

)i

could be found whose pretest scores are - essentially similaf 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
4

, preschool experience in deriving a no-treatment expectation' for the ECT-I
.:

V
program from the comparison group posttest scores.

- In summary, the comparison group approach is Imitentiairthestrongest

strategy for assessing short-term,impact,of ECT-I programs. If e obinparison'

4 /

2
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group can be located which is essentially 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 ofcomparison child-

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

receive ECT-I services. Even if average pretest 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, the comparison group

approach likely has broader applications for first grade programs (where

comparison groups may be available in neighboring schools) than for

prekindergarten programs (for which presthool age children are specially

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



V. REGRESSION APPROACH*

A third approach to estimating short-term program impact also employs

a comparison or control group, but does so in a different way than the simple

comparison gro>epproach. In the regression approach, the comparison and

treatment groups are not assumed to be essentially Tivalent'at the start

of the program. Instead, the differences between the two groups are explicit-

ly controlled inTRe process of assigning individuals to each. A decision

rule is established for assignment to treatment and control groups. Then,

since the exact basis for assignment to each of the groups is known, statis-

tical 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.

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

is estinated from the pretest and posttest scores of the com-
parison group by applying a statistical proctike,known as
t e regression model. This model, when properlapplied,

ield an estimate of expected performance that takes

int account differences between the two groups that are- -

not the result of Title gervices.
(Financial Assistance. . . , February 7, 1979, p. 716).

A

*. Tbis approach has often been called the special regression model, since0

other approachesN-for-example, the control group approach;with statis-

tical adjustment and the value-added approachmay use-regression ana-

lysis. However, since official ED regulations term it simply the re-

gression model, we omit the word "special."

29
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Figures 2 and 3 illustrate the regression model. Figure 2 shows a

simple scatterplot of pretest and posttest scores. Such a plot might

easily be drawn for any set of pre- and posttest scores, such as fall and

spring scores for children in any school. Note that children with the

same pretest scores may have different posttest scores, but that in gen-

eral those with higher pretest scores tend to have higher posttest scores.

One way of representing this tendency is with a regression line, also

shown in Figure 2. Although the mechanics of calculating regression lines

can get very complex, the basic idea is really quite simple--exactly the

same 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:

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

The regression model employs such regression equations to derive no-

program (or no-treatment) expectations for children who do in fact receive

the program (in this case Title I services). First, children whose pre-

test scores are below a particular level (the cutoff point) are assigned

to receive Title I services, and those whose pretest scores are above that

level are assigned to the comparison group. How such regression lines

might look is shown in'Figure 3, The downward pro,jection of the regression

line of the comparison group is then used to estimate Wilat the status of

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

tracting these "no-treatment" expectations from the actual sc"o es of the

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

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

gression lines--is 5 points.

30
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Measuring program impact in this way is moderately complex computa-
--,

tionally and also can be fairly expensive, because like the comparison A

group approach, it requires the tbsting of students not in the program. The

ED User's Guide suggests that Model C should probably never be implemented

with fewer than thirty students in each group (Tailmadge & Wood, 1980, p. 71).

The approach places few constraints on what tests are administered at the

start and'end of the program. All that is necessary is at,least a moderate

correlation 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 fact, 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 of this approach is that assignment of chil-

dren to the program and comparison soups must be based strictly on the

pretest score or on some calposite (for example, a weighted combination of '

teacher judgment and pretest results). Another difficulty is that if re-

sults are to be wlambiguously interpreted, then the regression lines cal-

culated separately for the treatment and comparison groups must be par-

allel.

I?

If they are not, this suggests that there may have-been problems

in the instrumentation used, or that treatment and comparison groups dif-

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

and posttest scores Nonparallel 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 evaluation standpoint, it may be hard to tell

whether nonparallel regression lines are due to this factor .or to other

ones, con ruing selection or instrumentation.

These c nstraints limit the usefulness of this approach to evaluating

the short-term impact of ECT-I programs. 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 comparison 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 programs. 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 childhood testing and instrumentation.

Because young children develop so rapidly, floor and ceiling effects may

occur--either the pretest or the posttest may be too easy or too hard for

either program group or comparison grouk&ildren. This problem may be

4specially 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-

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

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 weakneses. One strength is flexibility.

It is not necessary to administer the same test as a Pre- and posttest. The

major weakness is that this approach requires use of a comparison group and

4 selection of participating children in a precisely specified manner (specif-

ically, participants have to be selected on the basis of falling below a cut-

off score on a pretest or on a composite of a pretest score and/or other

information). This requirement suggests that the regression approach may be

more feasible for use at the first grade and kindergarten levels. At those

levels ECT-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 enrolled in school.

I)
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VI. VALUE-ADDED APPROACH

A fourth approach to estimating short-term program impact is called

the value-added approach. It is based on a projection of individual stu-

dents' status across the duration of the program. It uses information on

children's pretest scores and ages, the time interval between pre- and

posttests, and children's background characteristics to project explicitly

the growth each child would have achieved without treatment. The actual

perfo ce 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 given 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
r-

literature (Bryk & Weisberg, 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 possible problems in its use fl'or short-

\
term impact evaluation of ECT-I programs.

The value-added approach was applied by Bryk &Weisberg (1976) to data

drawn from-the national evaluation of the Head Start Planned Variation

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

* The name given to this approach should not be misunderstood: Other ap-

proaches to estimating program impact indicate "value added" by a program
in\th.z.same sense that' his 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.
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at 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

short-term impact of HSPV,* these investigators first determined the

regression relationship between PSI preteSt scores and children's ages

(expressed in months).' Via regression analysis they estimated that for

each month of increase in age, a child scores an average .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 6.5,months, to score

18 + .38 (63-56), or 20.66. Subtracting thisno-treat t expectation

from the child's actual posttest score of 23, Bryk and Weisberg estimated

that the program, effect, Or value added by the program, 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-term

program impact.

This is a very simplified example of the value-added approach. Bryk

and Weisberg (1976) go on to illustrate a more elaborate application of the

approach in which a no-treatment expectation is based not just on the child's

age, but also on the child's race and sex, and mother's education. 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 programs, 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.

I
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The main idea behind the value-added approach is to use information 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

had been no intervention. In this way the value-added approach does away

with the nepd for using a comparison group as a basis for estimating no-

treatment expectations.

The major technic.al problems in this approach stem from required

assumptions about children's growth. The relation between pretest score

and age and background variables is'used to estimate the expected growth

of each child between pre- and posttest. It is assumed that during that

Tvinte al, 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 development 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

S

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

for example, it assutes that absent any special intervention, children born

in January 1978 will grow at the same rate as children born in June 1978.

Problems with this assumption can arise in several different ways.

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 participants have different

backgrounds--for example, different preschool experiences, as in the FT
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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 technical problem can arise when extrapolations beyond the

observed data are required. When the value-added approach is used to predict

therexpected 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 pretest 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 problem of testing and

instrumentation. Floor and ceiling effects can cause special difficulties

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

* Note that The 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 outthat as the ratio increases (i.e.,

a larger extrapolation relative to natural age variation), the precision

of the estimation decreases.
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stable relationship between age and test scores for all children (or, when

controls are introduced for background variables, all children within

single categories of variables which are controlled). The second potential

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

uA, in evaluating outcomes (including some test scores) that do not show

natural increase with age across the duration of the program to be evaluated. 1

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

skills involve in skipping or running, so changes in such gross motor

skills would'oul not shOw much, if any, relationship with age at the first grade

level., Because the correlation between age and test scores, at least

within grade level, tends to diminish as children get older, this approach

will generally be less appropriate for older than for younger children.

In summary, the value -added approach to measuring short-term impact of

ECT-I programs, like other ones,- has both strengths and weaknesses. 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

ti

development relationship among a particular group of program participants

(thus either precluding application of the value-added approach or necessi-

tating reliance on some external comparison group as a source, for deriving

appropriate age-skill development projection); and (3) the value-added approach

requipp some reasonably complex statistical calculations. 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-I

programs serving prekindergarten and kindergarten children than for those

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

40
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VII. CRITBRIONTREFARENCED.APPROACHES,,

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

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

or standard of performance. As in the norm-referenced and e-added ap- .

proaches, only the performance of program'participants need beeassessed.

Criterion-referenced approaches to impact evaluation are not equivalent to

criterion - referenced testing. Criterion-referenced tests (CRTs).can be used

in any of the approaches we have described. They can even be used in the

norm-referenced approach to impact evaluation if norms are developed for

them (Roudabush, 1975).
I

In a criterion-referenced approach to impact, evaluation, performance

or status at the end of the program is compared to some clearly defined

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-

proach, or in terms of-some directly stated goal or objective, in what might

toe called an objectives - based approach. In a preschool Title I program, for

- example, children's us might be compared with the domain7referenced

criterion that each should be able to read out loud any sample of ten letters

of the alphabet; or performance might be compared with theobjective for

the program that each should bp-able to count aloud from one to ten.

By comparing participantsk performane at the start and the end of

.5

the program, one can derive an estimate of how much they have changed over

the course of program.* Such an estimate is, however,' a very uncertain

* The criterion-referenced approach can of course, be used in assess/fig
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 grolp, is available for estimating change over the course of
the program) this approaCh cannot properly be termed an impact assessment.
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.

measure of program impact. Since this approach is just a pretest /posttest

.
'comparison, changes in criterion performance may actually be due to influences

other. than the program. Young children may change over the course of a

progr r many reasons- -for example, natural maturation, instruction they

receive outside the program, or any of a number of other influences. Never2

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 advantage 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

more readily be used with different individuals.

The main weaknesses of this approach is that it is not very rigoroui.

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

11.

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

of maturation and.other influences, the simple 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 olderfor example, in the number of words they

0'

* This practice would, course, raise problems of how to aggregate in-

dividual results to timate program impact. We will discuss aggregation

issues in the next chapter.
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can read--then this approach will tend tb overestimate program effects. The

only way to make the criterion approach amore rigorous, and thus more,accurate

in estimating 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-performance terms. If an ECT-I program includes

social development as a goal, for example, one can develop criterion-per-

formance measures of social development, say in terms../of teachers' ratings.

Yet this very flexibility may camouflage measurementmproblems. Are such

ratings 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

ft
or being "at criterion," for example, may mean more to some potential users

of evaluation information than more technically sophisticated evaluation

results.

In summary, like all the other approaches to estimating short-term

ECT-I program impact, the criterion-referenced approach has Moth strengths

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

apprdach is that it simply does not provide for a very strong means for

.telling the difference between actual program impact and other extraneous
4

influences which may affect children's criterion performance 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,

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

to have individualized goals for different children.

4
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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-I 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.

The first 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 imr5t evaluation: why do it? It may be to com-

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

vide an accounting to various agencies or parent groups, or for some

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

users of thle aggregated results should influence how one goes

about aggregation of impact evaluation results.

Any aggregation effort will have to deal with three issues:

The designs of the evaluations whose results one tries to aggregate

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

formed
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The metric that is to be used.

Design. As suggested in foregoing chapters, approaches to assessing

the short-term impact of ECT-I programs vary,considerably in rigor. The

control group approach, if implemented properl , can give the strongest

conclusions on program impact. The criterion-referenced approach general-

ly will give the least trustworthy estimates of program impact. Thus, in

planning any comparison or aggregation of results across'ECT-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-

plementation. This, of course, applies to any effort to aggregate the re-
.

4444' 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 second key issue concerns the content of the outcomes

across which one tries to aggregate results. It is commonly assumed that

basic types of standardized test; (reading, mathematics, and language arts)

at particular grade levels cover essentially the same content. That as-

umption idincreasingly being challenged with respect to later-grade

tests (CI., Porter, et al., 1978); but it is often especially questionable

* 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, varicsd by as much
as 10 to 17 NCEs. A similar study by Faddis, Arter, and1wertchek (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.
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with respect ,to some early childhood tests which go by similar names.

Rude (1973), fQr example, has shown that five of e more widely used

reading readiness actually encompass very di ferent sets of skills.

Conversely, he has observed that "disagreement is also apparent in the

labeling of the subtests, even though the tests are essentially similar"

P (p. 575). Thus, in considering whether 40 aggregate resulticross ECT7I

impact evaluation studies, one must examine the content equivalence of

outcomes not just in terms of the titles given tO'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 progra6s, a common reporting scale

derived from test norms, namely normal curve equivalents or NCEs, has been

developed. Given the special problems.in norms for any early

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 'aggregate results 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 metric-
'

free manner. 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 Ievaluation 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 twentieth 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 programs. Any such aggregation must be planned in

light of the purposes and persons one hopes to inform, and with special

attention to the design, the content of measures, and the metric employed

in the individual short-term impact evaluations across which one wishes

to aggregate.

4
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IX. SUHMARY AND CONCLUSIONS

In Chapters III-VII of this booklet, we reviewed five approaches to

estimating short-term proliam impact:

Norm-referenced approach

Comparison group approach

Regression approach

Value:added,approach

Criterion-referenced approach.

These approaches,to estimating program impact 1iffer both in their general

characteristics and in the potential problems they raise. This concluding

chapter'

Summarizes the strengths and weaknesses of these approaches from

these two perspectives

Briefly recaps the technical standards mandated by ED for all

Title I evaluations

Recounts the issues which must be addressed in any effort to aggre-
gate impact eval4tion 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 cat

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 characteristics are summarized in Figure 4.

As the figure suggests, 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 hasthe lower will be
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'I

the quality or validity of the inferences or conclusions which can be drawn

from it. Conversely, approaches that yield more clear-cut conclusions

generally carry with them more constraints in terms of practical require-

ments. By and large, the comparison-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 approaches 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 growth, ortheir

experiences outside the program, but if thoughtfully applied may nevert/le-

less yield more valid conclusions than, say, a comparison group evaluation

that is badly done.

As Figure 4 suggests, none of these approaches is likely to result in

estimates of program impact in which one should have very strong confidence.

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

evaluation of an ECT-I program's short-term impact as merely suggestive.

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

with other evaluation strategies as sug ested below. The point that technical

.4 issues do not determine an evaluation' worth can be illustrated by de-

.

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

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

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

So
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Approach

Explanatory
Value

Comparison or
Control Group
Required

Norm-Referenced
Assessment
Required

Complex

Statistical
Calculations
Required

Fairly Large
Sample of

Participants Required
(30 or more)

Quality of
Inferences
Drawn

Norm-Referenced

Comparison Group

Regression

Value-Added

Criterion-

Referenced

Weak

Moderate

Strong

Strong

Moderate

No

Yes

Yes

No

No

Yes

No

No

No
4.,

No

No

Yes*

Yes

Yes

No

No

Yes

Yes

Yes

No

Weak

Moderate

Weak to
Moderate

Weak to
Moderate

Weak

*As normally applied, the comparison, group approach requires statistical calculations to
adjust for differences between control group ana 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 Inpact.

J
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progrilm aimed at- improving the learning of educationally disadvantaged

students. The nationAevaluation of PT was a massive effort, lasting more

than ten years and costing around $50 million. In many ways the impact

evaluation of FT was far more technically sophisticated than previous im-

pact evaluations of education programs (Haney, 1977). Several different

kinds of comparison groups and numerous complex statistical analyses were

employed in estimating program effects. Nevertheless, the FT evaluation

results became embroiled in considerable controversy, were publicly chal-

k
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 example clearly 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-I programs.

The main strength of the norm-referenced and criterion-referenced

approaches is that they can be fairly simple to implement. Also, the

norm-referenced approach may be attractive for some school-based ECT-I

programs (at the kindergarten and grade-l_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 tests may

not'be available for sceeoals of ECT-I programs, and norm results may

b?affected sharply by children's previous educational experiences. In-

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.

53



t;

-51-

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

added-- vid somewhat broader bases for differentiating actual program-
.

impact from other influences, but the means by which each controls for

approach, the control group provides the basis for estimating the no-treat-

ment expectation, hence controlling for extraneous influences. But for

not receive ECT-I services. If such a comparison group is not available

the no-treatment expectation, but in this case via statistical computations

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

such control to be effective, it is crucial that the comparison group be

similar to the program participants in all respects other than that theytil

approach a control or comparison grOup also provides the basis for estimating

concerning 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

such influencei also can be a source of problems. In the comparison group

then this approach cannot be applied to ECT-I programs.. With the regression

calculations may not work out properly.

Similar complications 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- -

whether becuise.of the nature of the attribute of interest, measurement

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

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

A
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Techni nd . Having revrewed five different approaches to es-

tim(ting 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 evaluation effolls. First, an impact evaluation should employ valid

6 181,1

assessment of progam.goals. Second, evaluations should be implemented so
.

o as to assure that findings are representative of the whole program; that

is, they are based on all or a representative sample of individuals served

in the program. Third, evaluation instruments and procedures should be both

reliable and valid: firth, quality control procedures should be instituted

so as to minimize errors in data gathering, analysis and reporting.

Aggregation. Under some circumstances, one may wish to lggregate

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-

ations comparable? If not, that is, iCdifferent evaluations control for

k

different possible influences extraneous to program impact, then different
,

results may.simp, represent different qualities of the designs employed.

. ) '
Second the different outcomes across which one wishes to aggregate results

must represent the same or highly similar content. Third, one must consi-

der whether a common metric is available or can be developed. Since for

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

tas are available, no&-referenced scales (such as NCEs, stanines, or

national percentilei) may not le possible to'use. In such cases itolay be

necessary .to use raw test scoreedillsoine empirical or content equating of

\".". the outcome measures. pI no such metric is available or can reasonably be

developed, then.the only alternative is to employ a metric-free method off`

aggregating results.' For example, if different outcomes can be ,pressed
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in iterion terms, say in terms of percentages of children readir}/at spe- /

cified levels of attainment, then it may be possible to compare results

across different evaluations in these terms.

Whether to attempt aggregation of results''across different'ECT-I

evaluations should not, of course, depend exclusively on technical con-

siderations. Instead, the key question to be asked here, as with most

other evaluation 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

,short -term impact evaluations of ECT-I programs should not be viewed in

isolation or as simply a formal reporting requirement. must consider

not just whether animpact ,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 001Proved in the future. In this light it is important to consider

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

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

impact ev dtions often may prove most informative if combined with other

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

impact on outcome evaluations can be combined with other evaluation strategies).
lk
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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 information 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 fivereferences 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 Childhood Education.

Regional Title I Technical Assistance Centers (TACs) are an excellent

source of information on a range of practical and technical issues concerning

Title I evaluation (see list at back, of this booklet).

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

model of impact evaluation for later-grade Title I programs is Tallmadge &

Wood (1980), Chapter 4f. On the use of local norms, see Wood & Tallmadge (1976).

One of the most coAmonly discussed technical problems with respect to

the norm-1; referenced model is the statistical regression effect which tends

to cause students' test scores to increase or decrease upon retesting simply,

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

if 160 students are tested, and the lowest-scoring 25 selected for retesting,

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

because of measurement error. To help overcome the regression, ffect in

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

4

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

correction forMula be applied to adjust for the regression effect. Analyses

by Echternacht (1979) indicate that use of different tests for selection and

pretesting does not, in general, eliminate the regression 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 carry

larger degrees of measurement error than those gf older children.

Analyses of standardized growth expectancies by Stenner et al. (1978)

illustrate both the rapid rate of development of young children in terms,of

norm-referenced test results and how norm-referenced results may be very mis-

leading when comparisons-are drawn between the early childhood and later

grade levels.

More general information on test norms can be found in Ar sIasi (1976),

and technical information concerning test norms is available in Angoff.(1971).

Comparison GroupLApproach. The comparison group model for short-term

impact evaluation, as it applies to later-grade Title I evaluation, is de-

scribed itTallmadge & Wood (1980), Chapter S. An introduction to use of

statistical adjustments with respect to nonequivalent control groups can

be found in Tallmadge & Horst (1976).

ments of tha same topic, see Kenney

Regression Approach. Jallmadge

For more thorough technical treat-

(1975) and Bryk & Weisberg (1977).

& Wood (1980), Chapter 6, discusses

implementation of the regression model as it applies to ipaotiAt- evaluation

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

program effect as observed minus expected treatm

4

group posttest means,
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since effects estimates may vary in terms of t int at which they aie

estimated when treatment and comparison group regr ssion lines are not

strictly parallel.

For a fuller discussion of the regression appro

Title I program impact in general, see Echternacht

a

They conclude:

o estimation of

winton (1979).

, 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 impact estimates.

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 ease 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.

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

approach to the measurement 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'in Bryk & Weisberg (1974, 1976, and 1977) and Strenio

(1977). Examples of the application of this approach in estimating the

short-term impact of Head Start programs.may be found in Smith (1973) and

Weisberg (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(g whether participants have reached objectives is selected or

developed and tried out (and refined as necessary). Third, participants

r
are assessed at the end of the program and program "success" 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

program 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 objectives-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.

Aggregation. For critiques of the potential aggregation of results

across the three later-grade Title I evaluation models, see Wile}, (1979)

and Echternacht (1978). Two good sources on the general topic of aggre-

gation of results across different impact evaluation studies are Pillemer

and Light (1980) and Glass (1977). For more general information on the

topic of aggregation in data analysis, see Roberts & Burstein (1980).

Ti,tle 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 information on Title I evaluation. Q

Region I: Connecticut, Maine, Massachusetts, New Hampshire,

Rhode Island, and Vermont

-RHC Research Corporation

400 Lafayette Road
Hampton, N.H. 03842

Telephone: (603) 436-5385
926-8888

60
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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 IV: Alabama, Florida, Georgia, Kentucky, Mississippi,
4 North Carolina, Sou4i Carolina, and Tennessee

-Educational Testing Service
Southern Regional Office
250 Piedmont Avenue
Suite 2020
Atlanta, Georgia 30326
Telephone: (404) 524-4501

Region V: Illinois, Indiana, Michigan, !iinnesota,
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 Jefferson
Suite 205
Austin, Texas 78731
Telephone: (512) 453-7288

(800) 531-5239

Region VII* Iowa, Kansas, Missouri, and Nebraska

-American Institutes for Research
P.O. 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); Arizona,
California, Hawaii, Nevada, Guam, Trust Territory
of the Pacific Islands, and American Samoa
(Region /X); and Alaska, Odaho, Oregon, and
Washington (Region X)

=Northwest Regional Laboratory
3001(.1,1. Sixth Avenue

Portland, Oregon 97204

Telephone: (503) 295-0214

I
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