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Chapter I

INTRODUCTION .

Background

\

In 1965 Project Head Start was initiated with great
~ fanfare and optimism. It was thought that since the
s "disadvantaged" child. arrives at school handicapped by
an educationally impoverished home environment, he starts
out behind the middle class child'in terms of‘baSic cog-
nitive and socio~emotional development. This initial gap
‘is then propagated throughout the child's schcol career,
sleading ultimately to large deficits in educational attain-
ment and career success. It was hoped that a summer—long
or year-long preschool compensatory program would give
disadvantaged children the "head start" they need to start‘.
,off<school on,_an equal footing with middle class children
and progress from there on at a comparable rate.
The basic assumption justifying Head Start, then, is
that a limited intervention which alters the child's environ-

“ment at some point can permanently 1nfluence his potential

for future educational achievement If we accept this pre-
mise, we must still ask cdrtain key questions. How extensive

an intervention is necessary to effect permanent change? When

s
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_in the child's life should the intervention begin, and how
‘long must it persist? Around the time when Head Start was
/'conceived, there was- considerable optimism that basic

intelligence was malleable even into the’ early elementary

© years. This belief, coupled with several encouraging

l reports on preschool compensatory programs (e.g.,_Weikartf'
et al., 1964; Gray and Klaus, 1963; Bereiter, et al., 1965),
fed the’hope that a relatively‘inexpensive solution to tne
‘problem(of educational disadvantage;might be feasible.‘
\ Head Start is a program lasting a few hours per day
over the course of a few months which attempts to rectify
the cumulative effects of four or five years of deprivation;
\3;Early evaluations, most notably the WeStinghouse-Ohio‘ .
5national evaluation (1969) showed modest positive results.
Moreover, there was eVidence (e. 9., Wolff and Stein, 1965;
Holmes and Holmes, 1966) that Head Start effects were
disappearing in the early elementary years. Head Start
itself does not appear to be the solution to educational
disadvantage. It may, homever,‘be valuable as part of a
more comﬁrehensive approach involvihg‘a more extensive
intervention in children's lives. | |

As a step in this direction, the Follow Through program
was started in 1967.




3. .

Byfl?ﬁé there were over 176‘school diétrictswith_rollow

| Through prcgrams. Eollow Through attempted.to‘enrich the'

curricula of earlylelementary (grades‘xyto-3)vprograms,

particularly for children with Head Start experience. By f

consolidating and building upon their preschool experiences,

the program hoped to be able to influence psrmanently |
children's chances for success in school.
| According to- Smith and Bisgell (1970), Head Start

)_ centers were »practically autonomous and programs varied"
greatly. “Although lists of goals and objectivee were
developed by OEO, a laissez—faire attitude predominated.
‘When Follow Through was. originated, it was felt that care-

' fully designed and implemented programs based to gsome extent
on theories of child learning offered greater hope of
success. A number of well defined curricular programs, or

"models" were developed hy sponsors, who- were individuals

or organizations with exkertise in °ar1y childhood education., -

By fall 1939, mcst Follo Through schools had adopted one of

these models. Thus, thetelwas deliberately‘“planned variation“

in‘the models implemente%. By comparing\the effects of " |

these models, information could hopefully be obtained on

- what kinds of curricularproduce what kinds of , .
. |

.
|
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. o . " .
results. -Childrennentarinc selected Follow‘Through‘schools‘
during the years 1969-72 weré to be tested at entrance and
followed through grade 3. '

In 1969 the planned variation approach was adopted\

for an‘excerimént iniHead start; The Head Start- Planned (
Variation (HSPV) study was to involve 3 cohorts of children
in programs during thevschool years 1969-70, 1970&71, and
1971472. Several of the models used in Follow Through |
were to he implemented at.2 or more sites throughout the

country. There were three restrictions on the way this was:

to be done: P

1. Sites were to contain pre—existing Head Startiorograms.
2. Children in a program must li%é in an area served

by a school with a Follow Through program.
3. The Head start model must fe the same as the}

Follow Through model in that area.
N .
Children in Planned Variation) (PV) programs were to

be tested at theﬂbeginning of thelprogram in the falliand |
at the end in the spring. Children in somc Head Start
Programs without .a- Planned Variatidn model (NEV) were also
tested; so that a comparison coulddbe nade between model
effects and those of typical non- sponsored Head Start pro-

grams. In addition, during the final year (1971 -72) only,




- program was. tested in fall and spring, allowing the possi--

a group of "Control” children who were not in any preschool

o

bility of estimating the absolute effect of a_Head Start

program, A ‘ | T o ¢

This repnrt is concerned with the data from the third

- year of the HSPV study, the academic year 1971-72._ As the

result of improvements in the data collection throughout

the three years of the study, these data are potentiailv

‘more informative than those collected on the first two:

cohorts. In particular, the battery of tests is more .

eXtensive and nopefully more'appropriate for program

e evaluation.; Additionally, we have the Control children who'.

PS 0‘07382

were rot snrolled in any preschool program.

“We had originally hoped to study tne impact of Head °
Start»on both cognitive and'socio;emotional development.
For reasons to be detailed later in this chapter, the non-
cognitive measures used in the study proved urisuitable for
use in program evaluation. This is not a reflection on
those at the Stanford Research Institute and the Huron
Institute who designed the study. Good measures of affec-
tive characteristics for preschool childrén which can be

¥

routinely administered within the constraints of the Head

'Start setting are simply unavailable. According to Walker

(1972) "until the major theoretical questions and issues
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are answered within a comprehensive theory of socio-
~emotional development, socio-emotional measures for
'young children capnot be meaningfully developedd This
report Qill»focus,'then; on the short-term cognitive effeots :
of various types of Head Start p:ograﬁs. » '

' The remainder of this‘chepter_coneists of six sections.
The first outlines the major questiéns addressed in this
report. The second contaihs brief descriptions of the
HSPV models. -The third describes the study design. The
fourth discueses the data collécted and explains which
measures we have selected for our evaluation and why}go
The f£ifth section summafizes'briefly-the relevant findingel
 of other reports in this series. Finally, we present a
btief sumnary of this chapter andfoveriew of the remaindexr
- of the report. We do not\Presept an overall reyiew of
'the literature on the effacts of preschool pEGgrams;

The interested reader is referred to Stearns (1971) and

white et. al., (1972).

Major-Questiohsv

Head Start is much more than a training program to
. . ’ ) R ’ o
prepare disadvantaged children to perform better in school.

It provides a'wide range of services, including health care,




hutritional benefits, training in socia1>ski11s}.gariy
‘»Maetection of‘severe problems, and a focus for parent
involvement with the community. Ideally, in evaluating ?
~the full impact"of a. Head Start;programliwe would need to
measure many aspects of an indiuidual throughout his lifé({
‘Even if we could circumvent the measurement problems and
practical difficulties in setting up an experiment designed
to do this, it»woulc take literally a generation‘to com~
‘plete,Aby which time the results might no’lohger be relevant,
) The questioms which we caﬁ‘hope to answer are restriected
lto effects which are relatively short term and limited to |
outcomes which can be measured relatively well i.e. short~ ,
term cognitive effects, Improving the ability of disadvana
'taqed children to acgquire academic skills in school .
'was one goal of Head Start. Although recent work -
by Jencks et al. (1972) suggests that such academic performance
may not be so strongly related to future’financial\success A
. as many thOuéht, it is éenerally agreed to be‘a wortﬁuhile
- and important goal. It can beparcued that short-term pre-
scHOOI'proqram effects do not ensure later school ;uccess.
It seems reasonable, however, that a program which sub-
stantially raises cognitive skillsvfor’preschoolers can
- gave'a“lasting influence if appropriately augmented during
the early school years. _ The study of Follow Through
currently being conducted by Abt Associates (1973) should

@ - .
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help us to understand to what extent this is realistic.

In this report our analyses will focus on three main

-

nestions. |
%& To What extent does akHead Start experience

\accelerate the rate at which disadvantaged pre~

schoolers acquire cognitive skills? " L

2. Are the Planned Variation models, sim%}y by virtue.

- of sponsorship, more effective than ordinary non-- .
b vt
sponsored Head Start programs? : . ﬁ«, -

e

- 3. Are some PV models particularly effectiye at fﬂ"f

5

L imparting certain skills? N

RN ’ ' v
. o :

Thesé are essentially the same questions addressed

although the’ battery of tests employed and the statistical
ranalyses used are diFferent. We will also be concerned '

with evidence of interactiors between program effectiveness
. - w'

-and specific child characteristics. Given the limitations
;iMposed by the degign, the methodological problems 1nvolved

in eliciting such interactions are formidable. ‘Any conclusions
Y

can only be in the form of suggestions rather than strong o
: "y " ‘

Al

»
‘ assertions.'

2p

by Smith (1973) in his report, on the 1970 " qo‘hort data -



'Modél Descriptions

‘There were llfmodels for which child outcome iniormation
:was collected during, 1971 72, These models may be thought
of as varying in terms of a number of dimensions along"”:
which preschool programs can be ranged. White et al.,f-f*

- (1972) summarize\the literature on such classification.i;'hﬂ

schemes. Ve ' .

- v . ¢ N :-__ Coee e L e

Al

For our’ analysis, ‘one of the most important oﬁ_these
dimensions is the extent to which the acquisition'bf aca— :
demic skills is,stressed through formal high y-structured i
aotivxties. Traditional preschools and Head Qtart centers .
vary in their stress on such sctivities. Many ryeflect a V:V
developmental approach which tries to create .a milieu in |
which thenchild is encouraged to explore and learn.ﬁromi:ei »
his environment;.rather than’respond tovdemands leading'tO'
cognitive growth in a pre-specified way. At‘Jeast threé;of

 the eleven models are consCiously concerned with the develop-
ment of specific academic skills useful 1n the. early school
years. These are the Oregon, Kansas, and Pittsburgh models.-l

‘While the models do vary along certain 1mportant dimensions, o
relative to the condition of no preschool program their k

similarities far outweigh their differences. Accordingna'”‘

| .




to Smith (1973),

10.

All of them seek to develop children's
learning abilities. All are convinced

of the importance of individual and small
group instruction and frequent interchange
between children and concerned adults. All
attempt to make learning interesting and
relevant to the child's cultural background.
All believe that the child's success .in
learning is inseparable from his self-esteem,
motivation, autonomy, and environmental
support, and all atéempt -to promote success-
ful development in these domains while

fostering academic goals.

We conclude this section with brief descriptions,

taken from Smith (1973), which attempt to give the flavor of

the various programs. For more complete descriptions, see

Maccoby and Zellner (1970) and the Rainbow Series, published

by the Office of Chilid Development (1972).

The Enabler Model
Office of Child Development

Sponsor Contact: Jenny Klein

The Enabler Model is not really a curricular model. Rather

it is an approach involving the total community which isAbuilt on

goals prescribed by each community for itself.

The development

and implementation of this model are facilitated by the

assistance of an OCD consultant who takes a very active

role in all aspects of the program. Thus projects with

the Enabler Model may differ considerably in the approoch

and style of their educational tactics, but all share

a commitment to high ievels of staff and parent participation in

o licy making, program planning and classroom operation.

ERIC °

IToxt Provided by ERI



EDC Open Education Curriculum '
Educationa Development Corporation (EDC)

Sponsor Contact- George Hein

<

EDC has an open classroom approach derived from the
_ British primary school model and theories of child develop-
"ment. It believes that learnéng is facilitated by active
participation in the proce s.J;The classroom provid§§ a
'setting in which there'is i, -
from which the child can choose. Academic skills are
Adeveloped in a self-directed way through clessroom experi-
‘ences. The role of the teacher 1s one of leadlng the ch11d

_to extend his own work and generally 1nvolves working with

an 1nd1vidual child or small group.

The Systematic Use of Behavioral Prlnclples Program
(Engelmann-Becker)
University of Oregon

Sponsor Contact: Wesley Becker

| The primary focuv of the Enggimenn~neckcr program
is on-promoting skills and concepts essential to reading,
arithmetic and ianguage achievement, with particular
. emphasis.on remedying_langpage deficiencies. The main
techniques are programmed;materials, structured rapid-
fire drills, and poeitivetreinforcements of rewards and

praise to encourage desired patterns of'bohavior, Small

study groups of five to ten children are qrganized by

teachers according to ability levels in order to facilitate

presentation of patterncd ldéarning materials and to elicit

“i5~bal responses from children.

11,

range of materials and activities
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" The Bank Streat College of Education Approach
an Street Coliege of Education’_

§Eonsor Contact' Elizabeth thkeson

. The Bank Street approach emphasizes botn'learning.and
3001al-emotional development of chlldren on the premlse
~ that they are intertwined. The teacher fu.ctions’as & i
~supportive adult whom the child can trust, ;nd teaches by
relating and expandinginpon each child's response to his
experiences. The classroom is viewed as a stakle environ-
ment and woxrkroom for the Chlld in WhICh he is encouraged
to explore, make choices and carry out plans. Acadenic
skills are presented in the context of classroom'experienccs{

The Behav1or Analysis gpgmoach

Support and Development Center for Follow-Through, University
of F“nsas

_gonsor Contact: Don Blishell

The Behavior Anaiysis approach has three predominant
aspects. ,Firsf it emphasizes academic and social skills. |
Individualized orogrammed materials are the primary -
teeching mode. SeCond it makes systematic uee of pogitive

reinforcement. A token exchange system is used to suppoxt

| chlldren s learnlng efforts. Third it employs parents as . T

members of the 1nstructional team as well as behaJlor
%
modlflers. They receive tralnlng and work in the classroom

in shifts throughout the year.
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\Individually Prescribed Instruction and the Primary Education

Project (IPI)
earning Research and Development Center, Univ. of Pittsburgh

Sponsor Contact: Lauren Resnick |

The IPI approach provides an individualized program

- of instruction for each child which teaches him academic

skills and concepts in the areas of language, perceptual

motor mastery, classification, and reasoning; The materials
are sequenced to reflect the natural order in which children
acquire key_skills and concepts. Disgnostic tests determine

each child's strengths and weaknesses and;are used by the

‘.
oon

. teacher to prescribe instructional materials appropriate -
to his needs. Positive reinforcement, both social and

.concrete, is given continually for success in learning.

The Responsive Environments Corporation Model- (REC)
Responsive Environments Corporation

<

' Sponsor Contact: Lori Caudle .

The REC model uses speolslly designed, self—correcting

mu1t1 sensory learnlng materials which strengthen school

L readlness skllls in language and readlng. They are des1gned '

‘to tecach basic concepts whlle allow1ng chlldren to nmake

ch01ces, work 1naependently,'anﬂ set goals for themsclvcs.

_Teachlng machines 1n the form of "talking typewritcrs"

and "talking pages“ involve children in learning by seeing,

tracing, typing, imitating and discriminating among sights

and sounds and, by recording and listening to their own

voices.
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The Florida Parent Educator Model
niversity o orida

§ponsor Contact:‘ Ira Gordon '

The Florida approach is not a specific classroom ‘
inetructional model but is designed to work‘directly in the
" home. Itcfocuses on the,parent} believing that the parent
"is the key agent in a chiid's development;‘ The major goals
of ‘the program are to develop educational compctence in»
the child and to develop an atmosphere in the home which
1111 foster continued ‘growth. An important role is playcd
by»paraprofeSSionals cailed parent educators. The parent
educator spends.halfrtime with‘éhe teacher in the class-
;oon'and the other'haif'making'home vieits. The home visift
involves bringing tasks intoﬂtne home‘and.instructing the

mother how to teach tnem»to the Child.n
%

" 'The Tucson Early Education Model
University of Arizona ‘.

‘Sponsor Contact Ron Henderson S

‘The Tucson:model has a flexible child-oriented
curriculum which focuses»simultaneously‘on‘fodr areas-of
'”developmenti“languagefcompeteney;ﬁinteliectualiskills;M“““
motivational skills and_societal skills.'iEmphasis is
piaced‘more on iearningito learn skills than on Specific e
content. The content is iritvidually determined by a child's
environment and 1nterests. The classroom is a:ranged‘in
interest centers for small grohps; The teacher's role is
to work on a one- to—one basis with the child, arrange the
J ssroom setting and encourage interactions between the

-ERIC

: Lﬂild, his environment and others.




o " '
S, .

' Responsive Educational Prog.am

Far W‘st Laboratory for Educational Research and Development

gponsor Contaot: Glen Nimnicht

| The Responsive Educational model emphasizes self-
rewarding learning activities and a structured enV1ronment
responsive to a child's needs and interests. The model
encourages the child to-make interrelated discoveries
.about his social world and physical environment and g
stresses the importance of the development of a healthy °
‘ seif—concept.~'“he classroom is a controlled environment
_in which the child is free to explore Various learning
centers, games and activities.‘ Problem solving and concept
" foxmation as well as sensory and perceptual acuity are
stressed and the pace of all 1earning activxties is cat
by the Chlld for himself.

Cognitively Oriented Curriculum _ ' N L
Hi/Scope Educational Foundation . ) . ;

Sponsor Contact: pavid Weikart

The Cognitively Oriented Curriculum.combines Piagetian

theory and an open classroom appfoacn. It uses a cognitively

~~oriented»curriculumsand.emphasizesuthewprogesswoﬁ_iearning'WM<W

rather than particnlar subject_matter. It stresses a-
chiid's active involvemént in learning activities. The
‘teacher takes an active'role. Additionally, home‘training
1s seen as part of tne”progr?m and the‘teacher suggests

tasks for the mothér to.present to the child at home.,
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Design of the Study-‘

' During the 1971~ 72 academic year there were 29 tested
‘Heag Start locatione. There were 28 locations containing

one of the 11 models. Of these A\ locatione, 11 also con=-

. tained_nonaeponaored (NPV)classroome. One place (Des Moines)

contained only NPV‘olassroome. In addition there were three

places,containing”groups of Control’children not enrolled
in any‘preechool program'throughout'the year. These were
Huntsville, San Jose, and Sacramento. 'These children
were contacted by direct recruitment or from Head Start.
waiting lists, ;

The number;ng system ueed to identify locations is

somewhat complicated. Each location has a four digit code.

Since each Head Start location is located in an area served

by one of the Follow Through‘models,*the code used to

Through site, with the exception of the Enablers model,
which is unique to HSPV. The firstvtwo digits identify

... the model, and the second two identify the site uniquely.

'Thue, 0711 refers to Follow Through site number 11 in the
. Oregon model (07). The three control locations were
given codes of 2801 (Huntsville), 2802 (Sacramento), and
M2803 (San Jose}.

During 1970-71, each model was implemented in at

'leaet one location with both PV and NPV clasarooms. In

~identify it is the same as that assigned by SRI to the Follow



197172 only seven of the'models has'such comparisons.A‘

In most of our analys

8 we pool all NPV .classrooms and ‘-‘
treat them as a repre entative sample of non-sponsored
programs for purposes of comparison with the various PV
 models and the‘éontro children.
~ Let us define ‘a site" as a group of children in a
'_particular location dergoing a particular.kind of pre-
school. experience. - hﬁs:‘we haveLZB PV sites,:lz'ﬁPV
sites, and 3 Control sites, for a ‘total of 43'sites.

These 43 constitute a convenient set of units of analysis'

for some purposes._ If this study did not . e%}st ‘in the c0n->

‘text of other Head Start and Follow Through studiés, we i
.might numbex these 43 sites in some convenient and 1ogic¢l
way. As it is, we have decided to retain the old SRI

- coding system. Thus, we are stuck with the awkwardness of
. having, for_example, a site 0711 PV and an 0711 NPV. A
‘complete description,of'the design‘is provided'by:Tables

 I-1 and I-2.

- For convenience throughout this report we shall often

refer formally to the NPV children and the Control chxldren{
J”as model Oor program groups. They are, of course, not

models or programs in the same sense as the PV models, but ,

it is awkward in terms of reporting results to continually

make this distinction. Thus, from an experimental viewpoint

we can thinﬁ[of our 43 sites distributedkgcross»13 programs

to be compared (11 PV models, NPV, Controls).:

17,



Table I-~1

2705

,  ,/
' o /
PLANNED VARIATION SITES //
o s # Tested .| Year
Model Site Code Classes ' | Joined
 Far West Duluth 0204 . \o6 70
o ‘ Salt Lake 0209 6 69
Tacoma - 0211 6 70
U. af Arizona Lafayette 0308 - 6 69
Lakewood 0309 -6 69
Linco;n 0316 6 70
 Bank Street Tuskegée' 0510 6 69
e ‘ Wilmingon ‘0511 6 - 69 .
Elmira 0512 6 70 -
U. of Oregon Tupelo 0711 4 63
‘ 3 E. Las Vegas 0714 5 700
U. of Kansas Portageville 0804 4 69
: L ‘ Mounds 0808 . 5 - 70
High/Scope Ft. Walton Bch. 0902 5 69
Central Ozarks 0904 6 69
Greeley 0906 ) 4 70
' U. of Florida Jonesboro 1002 3 69
: - : Chattanooga 1007 6 70
Houston ' 1010 5 70
" EDC Paterson - 1106 7 70 7
S ' - Johnston Co. 1108 6 69
U. of Pittsburgh | Lock Haven 1203 6 70
N . Montevideo 11204 4 71
REC Kansas City 2001 6 6
Newburgh 2702 6 70
Bellows Falls 2703 7 70
Billings‘?‘ 2704 6 70
Colorado Spring 6 70
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8/ NON-PLANNED VARIATION AND CONTROL SITES

[

[ " c ‘ | g T
-/ o o . ' § Tested Year . °

f/,//p"gite B ¢ Code Classes Joiﬁgd.'
- NPV_HS

71
69
70
69
70
70
69
70 -
70
70
69 .
70

"Des Moines - 0305

Tupelo . 0711

W. Las Vegas . | 0714

Portageville | - 0804 1
- Mounds . K Sl 0808 .

" Greeley o .0906
Jonesboro - . ’ 11002
Chattanooga » 1007
" Houston ~ 1010

~Paterson o 1106
Johnston Co. ' -~ .11o08
Kansas City = - 2001

RO W RN S S®

Control SN o
Huntsvilié - 2801 | ee= | T
~ Saczaiento : 2802, - _ 71
- San Josi - 2803 — 71
b
* t
| ~
. * . .
@
f ‘ @
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" Data collected o e » .

In this section we describe briefly. all the. instru-
ments used in this study.‘ A concise picture of the entireri<
data collection effort is‘presented in Table I 3. Some
information was collected on the full sample (F) ot
bchildren in a tested classroom. Other information was
collected on a partial sample (P). This partial sample'
consisted of a random sample of one third of the children
’in the class unless there were,feuer than118 children,
in which case 6 werehtested.' Some tests were given in*;
.both the fall and sprinc,‘while others were given in the
'spring only. The test battery for Control children was
.somewhat different from that for Head Start children. All!
'data collectiqn was carried out by the Stanford Research
Institute (SRI) thh advice from the Huron Institute. A
more complete déscrigtion ofidata collection activities

can}bé found in the SRI final report (1972).

- In the“analyses in” this report, ve focus exclusively -

_on eight tests as outcome measures. 'I'hese are the 32~

item Preschool Inventory (PSI), the Peabody Pfsture




o ' , Table'I—s

Data Collectlon Activities for the 1971 -72 Year
, of the Head Start Planned Variation Study -

. FaData for entire class.-"
P=Data for randomly ge~- -

o lected 1/3 of class.

N | | FALL '71  SPRING '72 &
fInstrument - Head Start Control  Head Start Contfogééi
fPresohool.Inventory R LR F . F |
Peabody Picture. N =
_4Vbcabu1ary SR F {+. & _{ F .| F
“Wide Range 3 : -
Achievemen 7 F . F ¥ F
%ITPA Verbal Expressibn, P : P -
ETS Enumeration P P :
18-Block Sort Taak P {§‘4 F pl F
'IDS self-Concept F - F P F
‘Classroom Behavior : . -
b Inventory : - F F
o ) W
‘Motor Inhibition ‘a& - P
EGumpgookiesﬂA' ' F
fRelevant Redundant Cue P R
classroom Information N
Form P - ‘ ' F
Parent Information _ w ., -k
~ Form . P F2 P | F2
g;Teacuer Information ° ‘ - o ' &
”,'Form _ B e F : F . Lo

1Data collected only at sites: 0204, 0316 0512, 0711, 0804, 0902,
1002, 1010, 1105, 1203

:-?Differeﬁt form for controls

Q ‘spelling, oral arithmetic, written arithmetic, word reading
?ests given in spring only.. :

21, . .

L



. ! .
o \
) )

Vocabulary Test (RPV), four subtests of thev?ide Range

‘Achieve ent Test (WRAT), the Verbal Expression subtest of
.the Illinois Test of Psycholinguistic Ability (ITPA), and the
-Educational Testing Se:vice Enume;aElon ‘Pagt (ETS) . .

}- We focus on these tests partly as a result of
_problems inthe way the data were collected, but more impor-
:'tantly because we feltgt;ere were crigpling limitations on

. the usefulness and appropriaten;ss of the other measures'
,"as evaluative instruments. In the brief descriptims
presented below, we give spécific reasons for excluding

3

each measure whlch 1s not used 1n the aqalyses. Not
v

°urprisingly, the tests which are suitable all measure

skills in ‘the cognitlve domaln.j We wou\ﬁ like to be able

/

to study effects in the @Tfecti%e domain, but we have.

concluded with reluctanqe that the lnstruments used 1n this -
study need- further reflnement befqre they can be relied on,

- Since these 1nstruments are experlmental, we felt that 1t

, would be more valdable ‘to look atjthe data from the vxew-

point of what we can learn apout’ the tests and how they .
‘might be useful in future evaluatlons, rather thah what we

can learn about program effects. These analyses are pre—.

| sented in deta11 bv Walker et al. (1973). Thé test battery‘ueed
'during 1971-72 was: completely dlfferent from‘%hat used - 1n

1970 71.  Thus we- cannot repllcate pr°v1ous findlngs nox
a .

»
* -~
AWt



make comparisons across cohorts. It is hoped however,

' that the test battery represents an improvement and will

& o
. » N s -, vy

o\

be ‘a more sensitive detector of program differences. 'rn'sV“".>

'p=rticular, several of the tests measure sracific academic

.

gkills as opposed to general intellectual ability or

achlevement. Programs ray_differ more in their effectsfon

such skills. — | )

" An important consideration in selecting tests'wap the

fact that a study was planned to follow up nany" oftthe

children in, our study into their first sthool year in a

L}

Follow Through program.* Thus tests suitable for slijhtly

-

older as well as pre-school children were souqht, 80 hatq

[P
the develOpmental process over at least a two: year period

could be studied. _ , v

We'begin_our'test'descriptions'with the eigﬁtvoutcome '

] - . . . , ; N
measures selected for use.~ All correlations mentionep are

taken from a table in Walker's report (1973) which weyhave

\for'conVenience reproduced here as Table I-4. These

correlations are based on the fall test resulfs for the
entire Head Start sample. All "other - information quotedﬂ_év
can be found jn Walker's report, and we provide no further

documentation. ) -

r

*This study will be carried out by Abt Assocxaces, beginnlng )
September 1973 -

v
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galdwell Preschool Inventory (PSI)

The PSI is designed to assess general achievement in
skills useful for later school success. In 1971-72 a
32-item version was used, consisting of a supset\of the
items in the 64-item version used in l97—7l.J our'best
_estimate for a reliability coefficient is .83. Correla-
| tions withrall other cognitive tests in the battery are quite
'hig.h, the highest being .665 with the PPV. For the Head |
stert population there appear to ‘be no ceiling (test too
easy) or floor (test too hard) effects, and the distribution
of scores is quite symmetrical. With its generally ex-
cellent psychometric propertics and the fact that it taps
very genersl information processing skills and preschool
achievement,‘the PSI is potentially tne most useful test
in out battery for program evaluation. Its very generality

may,. however, make it insensitive to program differences. .

1

Peabody Picture Vocabulary Test (PPV)

The PPV contains a maximum of 150% test,items designed
to measure receptive vocabulary. For each item the stimulus
word (noun or verb) is presented orally and the child is

required to indicate which of 4 pictures corresponds to the

“

-

*Only 100 given in Fall,




word. Itemg increase in,difficulty and the ohild continues
until he makes 6 errors qpt of 8 consecutive items. His
score is then the number of correebly‘ahSWereé items.
Reliability of the PPV,ie in the {7_to .8 range. Since the
test_has effectively no upper liﬁit fof'yeung’children,
cailing effeets are not a problem,‘nor are there floor
effects. Correlations with other tests in tha battery are
generally high. The highest are .665 with the PSI and .537
with the WRAT Recognizing Letters..Although the<PPV pro-
bably tape general intelligence and language ability, Walker -
recommends that thertesthbe used only as a measure of
passive vocabulary at this time.'

Wide Range Achievemént Test (WRAT)

Four of the WRATY subtests administered to the full
sample in both the fall and spring were used in the
analyses. The WRAT subteqts measure spec1fic academic
skills, and it seemed reasonable to treat them as separate
measures.f,The PSI provides a good measure of general
achievement. By lcoking at the"varioue WRAT subtests
individually_we‘can obtain a more detailed pfofile of

EOgnitive program effects.
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1. WRAT Copying Marks Suhtest (WRTC)

In a one minute time interval the child copies as

% many of a series of 18 marks as he can. He . ‘is given credit

i

i

¥ for the number judged by the tester to be copied correctly
'There are possible tester biases. Although our best

iestimate of internal reliability,is'about +8, a severe floor

';effect, Particularly in the fall, renders this figﬁre less

?impressive. Highest correlations are 551 with the PSI and

‘1.508 with the ETS. ‘Although it is not clear exactly what

,'markings accurately and quickly, the WRTC probably measures

‘useful kills are related to being able to copy abstract

.

;motor coordinatiqn and a component of general school readiness.

2. WRAT Recognizing Letters (WRTR)

The child is required to recognize and match letters.

The tester points to a series of letters in a‘row, and the

child picks out the ‘matching letter from a different series.
There are 10 items. Our reliabllity esthnate is around .8, |
but there are a substantial number cf children scoring

0 and 10. Highest correlations are ,537 with the PPV and
,481 with the éSI. This test seems to measure the ability
to recognize letters and also, possibly the ability to

"‘match shapes,
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3. WRAT Naming .Letter (WRTN)

The child is asked to name each of a series of 13
letters. Reliability is estimated at around 85 ?here
is, however, a severe floor effect, particularly in the fallL
Highest correlations are .600 with the WRAT Reading Number
subtest and .414 with the PSI. ’

‘4. . WRAT Reading Number (WRTD)

The child is asked to read aloud the numbers "3, 5, 6,
17, 41.¢ 'Reliability is estimated aiiabout 6, but there |
is a flcor effect in the fall. Also there were almost

no children in either fall or spring capable of identifying
-the number "41." Highest correlations are .600 with the

'WRTN and .508 with the PSI.

'Since these four WRAT subtests neasnreifairly spécific
skills, have reasonable reliability,_and:wére given in both
fall and spring, we have decided to inélude them in the
major analyses. The floor and ceiling effects will, however,

-

raise problems in some of the analyses. - o

.Illinois Test of Psycholinguistic Ability: Verbal L

pression subtest (ITPA)

The ITPA measures a child’s ability to express him-
" self verbally. The ITPA is a-diagnostic test, ahd its use

for evaluative purposes  is experiméntal. The child is
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handed four familiar objects (ball, block, envelope,
button) one at a time and asked by the tester to "tell me
all about this.” The score is the total number of distinct
‘descriptors used by the child. _‘Reliability is estimated
to be between .6 and .8. Highest correiations‘are .506
with'the PSI and .487 with the PPV. {Although‘e child's
ébility to'express himself_uould seem to»be an important
skill for later school success, Walker cautions that its
‘usefulness in evaluation is questionable "because of the
large variance, overall low mean response rate, and test

administration problems,"

Edueatiehal Testing Service Enumeration Test (ETS)

The ETS as usged in this study consists of 3 subtegts
designed to measure components of the processes involved
in learning the concept of number. The first subtest
(Counting) requires the child to count dots (for one-point)
and say how many there ere.(for one point) for each of 3 items.
kThe second subtest (Touching) has 6 items whicnrrequire the
child to touchfeach of the dots on .a page one,time only.
The third subtest (Same Number Matching) consists of 8'items
_ requiring the child to find the picture out of three with i
the same number of objects as the stimulus picture.

. -, A total score (maximum of 20) is found from the three
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- 9 models. Since replication across sites is important in

30.

subtests. A fourth subtest (Same Order Matching) was

originally included, but eliminated because it had low

reliability and low correlations with the other subtests.

Reliability is estimated at about .75. Highest:
correistions are .584 with the PsI, and‘ 508 with the WéTc.
Although possibly subject to tester effects, the ETS has |
good psychometric properties and attempts to measure ' e
aspects of a developmental process which probably bears on
future school success, It is one of the stronger tests in

our battery.

As indicéted in Table I-3, several other tests were “"
also administered to all or part of the HSPV sample. We
shall briefly describe these tests and give our reasons for

not including them in our analyses of program effects.

The Eight-Block Sort Task (8#Block) examines meternal

teaching style and mother-child interaction. The test
consists of tWo'parts,‘one*of which has a floor efféct
and the other a ceiling effect., Relidﬁflity estimates are
high, but correlations with. other tests in the battery are

1ow. The test was given in the spring at only 10 sites in‘

assessing model effects, we decided not to use the 8-block

in our analyses.
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The Brown IDS Self-Concept Referents Test (IDS)

' attempts to measure a child's self—conceﬁt. The distri-
. bution of scores is negatively skewed and displays ceiling
‘effects., There is évidence that for Head Start age children

- the test measures cognitive (especially vocabulary):skills

as well as self-concépt, and that children try to select

socially désirable‘responses rather than those applying to

themgelQes.» Walker concludes that "because of ...theoretical

‘prqblems and the conflictir >chnical findings.;., the
Brown not be used in this form o fviure 1éxge~scale evalua-
tions."

The Classrepm Behavior Inventory (CBI) assesses child
behavior in three areas: task orientation, extraversion,
and hostility.‘ For each,of 15 items, a rater (usually the N

teacher) rates the child on a seven point scale. Test-

‘-retest reliabilities are adequate, but inter-ratef relia-.

bilities are moderate, and.it is clear that different raters
have different scales of reference, making cross classroom
comparisons impossible. Since it appears impossible to
o£1ain anfabéolute measure comparable across cléssr;émé,

there seems to be no way to use the CBI as an outcome measure.

a ggg Motor Inhibition Test (MI) attempts to measure the
ability to inhibit movement to conform to task demands.

Oﬂly'one of three parts (Tow Truck Task) was given in 1971-72,
"y y
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Reliability does not appear adequate, and there areisig~
nificant tester effects. Walker suggests that "the Truck

subtest be,dropéed<from future large-scale evaluations."

Gumpgookies (GG) is designed to measure achievement

motivation. Reliability estimates range from .7 to .9.
“The sbprt form of the GG used in HSPV is experimental, and,
considering that it was administered only in the spring, we

felt it would be misleading to use it for evaluative purposes.

The\gelevant Redundant Cue COncept Acquisition Test,
or "Zings and Pogglés" (z &« P) tests’a child's. ability
to master a particular abstract concept. Reliability-for
.Head Start age children is very low, and'itfseems tnat there
is much guessinc. ‘The test may be good for older'children,
but .is just too difficult for children this young. FPurther-

more, it was given only in the spring.

Besides the four WRAT suﬁﬁests discussed above, one
other was given in both fall and spring.‘ The WRAT Dot

Counting {(WRTU) subtest requires the child to . count a

series of 15 dots arranged in a row. The score is the
"highest number counted correctly. There are both floor and
.'ceiling effects (a subhstantial number of chilaren scoring

0 and 15). Moreover, ti subtest consists of essentially

one item,

3
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Four other WRAT subtests _were given in the spring only..
These are Spelling, Oral Arithmetic, Written Arithmetic,'
and Word Reading. all except the Oral Arithmetic subtest
were‘clearly'too difficult for Head Start childrena Since
the.pstimated reliability of the Oral Arithmeticﬂwas only

h? - .55 and we had no fall scores, we decided not to use it.

We conclude our discussion, of tests with mention of

" the Hertzig-Birch-scoring system, which was.applied to the

PSI in 197l—72; ‘This elsborate scoring system notes not
: only whether an item is answered correctly or incorrectly,
but assesses the child's style of response to cognitive
demands. The system 1s experimental and potentially quite
'informative, but more data is needed before its usefulness

for evaluation can be determined.

Some of the data which we found not useful_forzgur
HSPV evaluation may prove useful in the study of Follow
Through, and in particular in‘the’study which will'follow‘
odr HS?V samnle into Follow Through. Accordingly, we have
- forwarded this data to Abt Associates. We would also
encourage others to study the various experimental tests

in our battery, so that more refined.instruments will be

available for future studies.
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We conclude this section with brief descriptions of
_other sources of information used in our analyses.- Ag

. complete listing of the specific items used can be found

in Appendix A, '

The Classrocm Information Form (CIF) was our primary

gsource of information on.child backg1ound characteristics,

such as age, sex, and ethnicity. These forms were filled

‘out by teachers.

The Parent Information Form (PIF) was’administered to‘
parents to elicit information about home‘environment,‘parent
and child attitudes, ‘and the extent of parent involvement in
Head Start and other activities. Sinde Control‘ children
were not in classrooms, their parents were given a modified
version of the PIF which served also as the,primary source of

child background<information.

' The Teacher Information Form (TIF), filled out by

teachers, requested information on teacher background,
teaching experience, and attitudes towards the PV mogdel

(1f .any) with which they were working.

In addition, several items of information were provided
by sponsors and local Head Start directors. of tnese, We-
utilize only the ratings {on 0 to 9 scale) of classrooms

in terms of the degree of implementation.




Other Reports

This report is one of a series being prepared under
Grant # H 1926 from the Office of Child Development. In
. this section we discuss briefly relevant results from other
reports in this series. o ‘
Smith (1973) analyzed the 1970-71 cohort data. His
outcomes consisted of three measures of cognitive achieve-
ment,‘one‘measure of general intelligence, and one measure
of motor control The achievement measures were a 64-item
version of the Caldwell Preschool Inventory (PSI), and the
| NYU Booklets 3D and 4a. The FBI is a test of general
_aohievement in areas deemed necessary for later school
success. The NYU books tap more’ specific cognitive skills.
The -Stanford-Binet IQ was_used as a measure of intelligence.
“The Motor Inhibition test was used to measure a child's
ability to inhibit‘phvsicai activity in ordér to perform a
specified task. The interested reader is referred to-
Walker's report (1973) for more detail on these tests.

On the basis of his analyses using these measures,
Smith concluded that: i

1. The Head Start experience substantially‘improved
performance on all 5 outcome measures. _

2. There were no differences in effects between the
PV'programs‘Xtakeﬁ together) and the NPV programs
on any of the measures.

3. No model stood out as being overall more or less

effective than the others,
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;A nore detailed breakdown of the. inter-model comparison
Jresnlts appeafs in Table I-5, reproduced from Sﬁith'
repoft. Smith found two instances of outstanding model
' effectiveness. The High/Scope model was extraordinarily
shccessful at boosting Stanford- Binet IQ scores. The
Kansas model was highly effective 1n raising scores on the
Book 4A., Only a few other effects are cited in this table,
and’ on the whole, it appears that there is not much
difference in.overall effectiveness of the Qarions models.g
.in terms of the measures used. ) ‘
Featherstone (1973) has attempted to relatelprogramz'
‘effectiveness to child characteristics; that is, to detect’

mode1~by—mhild characteristic interactions. . Using.the

11969-70, and 1970-71 data and studying the PSI and Stanford:
A Y

]
s

~

Binet only, she finds no consistent, interpretable intér-.
actions involving fixed child characteristics,.such as - .
,' sex, ethnicity, and soéio -economic status. She suggests

that characteristics such as age,- prior preschool exberience,
and cognitive style, which describe the child’at a nafticular
point in his development may relate to relative model

B effectiveness.‘ She concludes that "the strategy which'

work; best’' for a child‘today is not necessafily-the one

whichlwiil_be'optimum next month or next year."
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Table I~5 B 37.

. (Reproduced from Smith, 1973)

'Summa'y of Planned Varlation Model Effnctlveness on Five

ey N Outcome Measures

H
§
i

" Zero (0) indicates model is of average effectiveness on'

outcome measure.

" Minus (-) indicites model m *ﬁz be. of below average effec- |

~ tiveness.

"Plus (+) 1ndicétes model m xibe of above averagé effec- .

‘tiwveness., °
Pouble plus (++) indlcates model is probably highly
effective.. "
~ : :
s " Book ' " Book ) Stanford Motor
Model ~3D 4A . PST  Binet  Inhibition

‘ 3 N , ' R
Far West: 0 0 o> o 0
Laboratory ) '

Arizona ot -0 | o 0 0
Bank St.. . | O o.] o | - 4
Univ. of - [ 0 + 0 0 .0
Oregon L

R « v | " »
Univ. of o | + | o [-: 0 +
Kansas » 5 -

High- . £ L 0 0 RSt o
Scope B R . >~ S T
Univ, of - 10 |0 0 0
Florida : \ )
EDG N S T R IO Y T S o
Univ. of "0 +; 0 T -
Pittsbutgh ‘ o . '

; T ‘ . —
REC - m 0 4 0
_ Enablers ' | 0 = o0 o ¥
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Lukas and Wohlleb (1973) have considered the process

!

of program imp;ementation. They explore the basic questions:

1, How well are the models inplemented?

2, What’faﬁtors affect the process of implementation?

It was originally assumed that models were well-
defined carefully specified educational packagés which,
'givgn sufficient time, could be replicated completely
'af aﬁy chosen gite. .Lukas and Wohlleb have foﬁnd‘that'the
implementation précéss is much more coﬁplex,~invol§ing a
largé number of'beople (sponsors, local administrators,
barents, teachefs, teacher-aides) with varying, and some-
1times cqnflicting interests, goals, and philosophies. '
Moreover, the models themselves are not that well expli-
cated by the sponsors. We cannot bé sure exactly what
-Freatmgnt is being received by children in a given class-
rooﬁ simply by knowingethe model name. .élassrooms with

- the same model may vary considerably.

.

K

Summary and Look Ahead

In this chapter we have tried to give the reader a

picture of the HSPV experiment. We began with,the'back?
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ground of the study, showing how it evolved out of earlier
Head Start programs and evaluations, and discussed its

relation to the Follow Through program. We then set out

the three major questions we hope to answer:

‘1., To whaﬁ extent does a Head Start experience ac-
~celerate the rate at which disadvantaged pre~
gschoolers acquire cognitive skills?

2. Are the PiannadFVari?tionvmodels, simply by virtue
of_sboqsorship; more effective than ordinary non-
spongored Head S??rt grograms? '

3. Are some PV models particuiarily effective at im-

parting certain skills?

We then provided brief'gescriptions of the 11 PV madels

to be studied. It was ﬁoted that an importaht dimension

in describing these models‘is the extent to which the acl
.qu@siﬁion of academic skills is stressed. We noted that

at leastvthree of the models'are consciously concerned with
the development of spécific academic skills useful in the
early‘school yeafs. These are the Oregon, Kahsas, and Pitts-
burgh ' models. We shall refer to these througﬁbut this |
report as the "academic" models. As an important sub-
question of the third of our major questions, we shall ask |
Qhether the academic médels‘are overall especially effect~-

ive.
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Foliowing the model descriptions, we set out the.
basic design for the study. We defined e site as a group
of children in a particular location undergoinq a. partic-'
ular kind of preschool experience. There are 28 PV sites,
each with-one of our 11 models, 12 ordinary non-sponsored
(NPV) sites, and 3 Control sites, with ro: preschool pro-..

. gram. We also decided for convenience in presenting re~
sults throughout‘this report to refer to the NPV children
taken together and the Control children as program groups.

We then discussed the data collected., A brief desf
cription of each instrument was given. For each test we
gave our reason cor including or not including it in our
~analyses. %e found that only eight tests were snitable
for program evaluation. The;e are the Preschool‘Inventory

(PSI), Peabody Picture_vocabulary'Test (PPV), four subtests
of}the wide Renge'Achievement Test (WRAT),’the Illinois~
Test of P;ycholinguistic Ability Verbal Expression Subtest
(ITPA) and the Educational Testing Service Enumeration Test
(ETS) . Unfortunately, these tests all measure skills in_
the cognitive_domain,~frustrating the hope that information7
on socio-emotional development might also be obtained.

| Finally, we presented brief sunmaries of relevant

findings from other reports in this series. With all this



g

as'background, we are now ready to look at the data.

The remainder of this report‘consists‘of 8 additional
chapters.. Chapter II contains a descriptive presentation
of much of the data.- We present background character-
~istics of children and teachers, and summaries.of the dis-
tributions of fa11~and spring test scores for models and
sites. Chapter IIX is devoted to general methodological
‘considerations. We discuss limitations placed on the
analysis by the design and the tests themselves, and our
general approach to the problem of evaluating educational
‘programs. Chapters v through VII consist of four differ-
.ent analyses of the data;'each with certain strengths
‘and weaknesses. Through this variety of approaches,VWei'
hope to gain answers to the major questions mentioned
above. In Chapter VIII we consider what evidence we have

relating to the question of interactions between individ-
| ual child characteristics and program effects. Finally,
in Chapter IX we summarize the results of the various

analyses and. present our conclusions.
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Chapter II

Desoriptive Presentation of the Data -

Introductiop

" In this chapter we present summaries of the data in3
order to give a general idea of the sample in terms of back- ,
ground characteristics and distributions of test scores. |
- The reader is forewarned ‘that the chapter is largely a rather
| dry compilation of facts, included primarily for the sake
of completeness and future reference. _“ |
| Note that- there is no ‘one analysis sample to whiéh we
can always refer. The samples suitable for the different
analyses described in this report mayhdifferislightly.‘ Not
all the same information has been collected on each child, .
and’ the minimal data requirements;for:the:various analyses
differt‘ We shall alwafs make clear the criteria used in
selecting an analysis sample. In general, the data collection
was well done, and there is little missing data on key

;;variables.

Child Background Characteristics l ..

bt

Tables II1-1 through I1-3 present some important backj
'ground characteristics by model and site for a sample of
ﬂ3,361 children. This represents all children whose sex is,
'hnown, who are either_Black, white, Mexican American‘or
ffPuerto Ridan, and who have a'valid‘fallhor spring test score

on at least one test. A test score was considered valid if
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the teeter indicated that‘the test was completed. - Although

‘yeasons for failure to complete a test were noted by the
‘.tester, no incomplete test results were used in our analyses,
regardless of the reason.

Looking. first at Table }I-l, we see that there is an
- approximately evén split of boys and girls in all models,
The ethnic compositions of the sitegvary greatly. The
Pittsburgh model, for example, contains only Whites, while
the Bank Street model is 83:3% Black. TheiMexican Americans
are distributed throughout seven of the models, with -
Oregon and REC containing by far’the largest nﬁhberi_ while .
most children come from homes where English is spoken,_‘
Oregon has 41.9% where this isgnot the case. The percentage
.of children with some prior preschool experienee varies
considerably. EDC:({5f3l_end“Bank Street.(40.§) are high,
and Kansas (7.6) is low. The average number of years of
mother's education variee from‘§.4 for Floride to 11,1 in‘
both Far West and Pittsburgh. The mean age (on October. 1,
1971) varies from 53.4 monthe for Pittsburgh to 64.7 for
-Oregon., The Control children are a bit younger than the
Head Start children, averaging 49.6 months. Household size
varies little, from an average of 5.0 in Far West to 5.9
in Kansas. Mean family income also shows 1ittle variation,
‘ranging from $3000 per year in Florida to $4,410 in .
Pittsburgh,

Tables II-2 ‘and II-3 give the same background infor-

“emation broken out by sites. -For. all variables, with the
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possible exception of sex and household size, there,is
considerable site-to-site variation within models. There
is only oné site with a méan age between 57 and 63 mbnths.
Esééntiélly there are two distinct types of sites, those
- in which children were to enter kindergarten following
Head Start, and thosé in which they were to enter first
grade directly. Smith (1973) suggests that children in
?enteringfflrst"‘siteq'may undergo systematiéally‘different
experiences from those in "enﬁering-kihde;garten" sitee .
This is an interesting hypothesis. Unfortunétely enterin§
1evei is severely confounded in our design with age;
| regibn, arid model, all of which would have to be controlled
in order to tease out the entering-level éffeét. Thus we
héve not taken any explicit account of entering level in
" our analyses, We do, of course, recoénize age aé,a poten-
tially important influence on measured outcomeé. -

Teacher Background Characteristics

In Table II-4 we present background information by
hodel for all teachers. Nearly all the teachers are women
and are either Black or White. The percentage of Black
teachers ranges from 0 in Pittsburgh and REC to 66.7 in
" EDC.. The percentage of teachers living in a neighborhbod

1vsimi1ar to that of the children'they teach ranges from 0
~in REC to 88 in High/Scope. The péféentage of teachers
cértified ranges from 0 in Oregon and Kansas to 50 in REC.

Mean teacher age ranges from 26.8 years in Far West and
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* Teacher Background Characteristics*

- Table II-4 =~

.

% Same

Pl

48.

~classes in whic¢h no testf:ing was done.

4

18-

'Y | % Mean , Mean |
.Program [Female| Black NeighborhoodjCertified] Age.|Yrs. Ec}#w
Parvest | 100 | 56| 167 | 33.3 [26.8 | 16.0 | 18
Arizona | 100 | 37.5 | .s0.0 | “37.5  |as. 5 | 15.3 | 1
Bank St. 100 | 60.7 46.7 36,7 + |38.0 | 15.2 | 30
oregon . | 100 | 22.2 |- -eé;v‘ .0 |37.4 | 13.6 | 9
Rgnsas f~106\ 25.0 . 81.3 0 36,7 1§;5.} 16
High/Scope 100° | 16.0 . 88.0 28.0  {40.1 '14,4i\ 72§
Florida - 100 | 50.0 22.2 " 4404 34.8 | 16.2
'EDC 200 | 66.7 77.8 33.3  [34.9 J 1409 | 9
Pitts- 100 | 0 44.4 33.3  |34.9 | 160 | 9
_burgh N . ‘ ’
REC 50 | 0 0 50,0 (26.8 | 16.5 | 4
Enablers | 85.7 | 19.0 12.0 - 28.6 415 | 148 | 20
NPV 96.2 | 25.0 | 38.5 45.3  [37.7 | 15.2 | 52
Total 96.9 | 29.3 55,5 33.3  [36.7 | 181 [227
j_
*This table is based on all teachers, includingfsome HSPV



from 13.6 in Oregon.to'lG;S‘in;REé.
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REC to 41.5 .in the Enablers. Mean years of education varies

-

-

"Outcome‘Measures

. Taﬁles II~5 through II+28 present sunmmary statistics

for the distributions of fall and spring test scores for

u mpdels and sites. For each model ot site and each test, we

'present the mean, median, lower quartile, upper quartile,

“~'standard deviation, and sample size. The sample used for

each test consists of a11 children with valid- fall and
spring scores on that test.
It is ev1dent that there are substantial differences

among models and among sites within models on background

characteristics and fall test scores. Our ability to make

féir:compaxisons among programs will depend on our ability
to take account of and adjust for these pre-program differ;
ences. Since experimental equalization hss apparently
failed, we must rely on statistical techniques. We shall
discuss how and to what extent this is feasible in the
following chapter.

Many researchers feel comfortable in describing gains

or effects in terms of standard deviations. As a rough“fﬁié““huwu

of thumb, one-half a standard deviation is sometimes taken
a8 a criterion for educational significance. For convenient
reference, we list in Table II-29 the standard deviations
based on the éntire fell sanple of children in Head Start

programs,
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Table 1X-29

Means and Standard Deviations for §ntire Head
: Start Sample in Fall 1971

o ‘ . \

Test Mean Standard Deviation | n

PSI 14.59 6.16 2972

ppv | 31.53 .13.26 2096

WRTC 1.92 2.67 | 2080
WRTR 6.55 3.21 2980 |

WRTN 1.20 2.63 ‘ 2980
 WRTD ) .61 1.10 2980
‘1TPA 11.28 5.16 1204 ;
 ETS 11.65 . 4.84 1129 !

’!\‘ . ’ ;
: g

*This sample in~ludes all chlldren on whom age 1nformqtlon
was available.
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Chapter III

Genexhl Methodological Issues

Introduction

In Chapter I we gave an overall picture of the HSPV
study. 1In Chapter II we took a first look at the data. l
collected. Before going on to the analyses carried out,

we thought the perspective provided by a general discussion

of methodological issues would be valuable. We begin with

a discussion of the major difflculties resulting from the
study desiqn. We then discuss the bag of statistinal
tricks usually used in attempts to overcome such diffi-
culties. We at first ignbre the thorny problem of measute4

ment error, and later discuss its effects on the various

statistical techniques. . Finally, we discuss the general

'research strategy we have adopted.

Design Probhlems

Undoubtedly:the most serious design problem in this

study is the lack of randomization. If a group of experi-

mental units is divided randomly into two or -more groups,
then providing the groups are sufficiently large, there is
only a small probability that they differ significantly on

any given variable, measured .or unmeasured. Of course,
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we can neven be sure that the groups are equivalent with
respect to gll variables, but randomizat}on is our best
protection that there are no relevant group.differences.
1f allocétion to treatmeht~§roups is random we can be
fairly confident that comparisoné among group‘butcomeé
are unbiased even if no explicit account of.pre-treathent,
’ variébles_is taken. We may still Qish to use pre-treatment'
information to increase the precision of our comparisons,
but with random allocation this information is more
a luxury than a necessity.. | |

In the HSPV study we would ideélly have iiked the
group of children assigned to eacﬁ model to be a represen-
tative sample of potential Head Start children. Since Qe
cannot transfer children around the country at will, the
smallest unit in which children can be assigned to models
is the site. Thus, for purposes of'modeivéomparisons,
randomization would have to be1employed in the aésignmené
of sites to models. Since there}may well be systematic
differences among the pools of children at different sites, '
if would be necessary to have several sites assigned té
each modél. With only 2 or 3 sites per model, substantial
differences in the children assigned to various modéls

would be likely even if randomization were employed.

Since we have so few sites and assignment was not
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random, we cannot assume that the children assigned to
various treatments are'sufficiently alike to allow direct
comparisons. A quick glance through the tables in ‘the
previéus chapter reveals that, in terms of at least some
variables undoubtedly associated with academic performance,

there are some obvious and pronounced differences.. There

RN
ey

is clearly‘va:iation among models and among sites within
models in ethnicity, age, mot?er‘s education, prior pre-
schriol experience, and, most.impoftanp, fall test scores.
It will be necessary‘to in some fashion take account of |
these differences in our analyses. We will never know‘for’
certain, of course, whether our adjustments suffice to

provide fair'comparisons of program effeéts, but we-hoée

’ L

¢

to maké a convincing case for their adequacy. ;

'/4he unbalanced nature of the design in terms of back-
grouﬁd characteristics cghses partiéular problems for thé
measurement‘of interaction effects. If we wish to reiage
program effectibeness to various background variableé,
we wodid like to have the distribution of these variab;ps
similgr in the VArious programs, and representative of.the
full range of,variatipn in the Head Start population. As
an extreme example, supposé we are trying to relate model

effects to ethnicity. Since the Pittsburgh model has only '

White children assigned to it, we have no data to address

~




78.

the question of how its effect varies for different ethnic

groﬁbs. | |
Of particular cdncerﬁ in connection with the lack of

.ran@pm allocation is whether the Control children differ
in“any systematic way from the Head Start children. We
wish to use the Control results to estimate what would happen
to a pétential Head Stért child if not enrolled in a pre-
school proqram;j Siﬁce the selection mechanism is of ne-
' qessity different from that for Head Start, there may be
important differences. _For example, Qe note with some
-concern the fact that the Control children ténd to be
YOungerbthan the Hea& Start children. In‘faCt, thefe are

a substantial number of very young (lessfpﬁan 4Ayears cld)
" children in the Control sample. .These ﬁay well be waitiné—
1ist‘childfen deemed not yet old enough for Head Start. ‘Tﬁe
fact that their mothers aré applying so early may indicate
that there is something special about such children., We
really don't know, but wg éannot‘be sure that Control
children are suffibigntly siﬁiiér to ﬁead Start children to
.’Abé u;ed to.measure ébsolute effects 6f Head Start. Our
A‘Attitude in general will be to édmpare Controls with Head

fStagt children,. but .to be cifdumspect in inﬁerpréﬁing the

- resultg.

¢ - M

-

{1
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approach s”impossible to justify unless we have strong \

evide%ce that the groups are a p?iori equivalent,.

; The simplest approach which takes some account of L \
pre -treatment differefices is’ to compare average gain - . -~\\
scores. A gain score is simply the difference between .
.'—‘—-""—" s ¥

post-test.and pre~test,scores: By‘uging_gain scores'we‘ ' . l
implicitly assume a mathematical model which states that o
on the average, if zreatment'effects were‘equal, the post-‘-‘
score would equal the pre-gcore plus some constant, This
is a very restrictive model.‘ It says, for example, that
given the same program, if children with a fall score’of ﬂ‘
10 on the PSI obtain 17 Qn the*averaqe in the spring, thena
children with a score of 20 w111 on the average obtain 27,
It is rare that a test is calibrated go as to make such an
assumption reasonable. V

Gain scores also, of course, take no account af back~
ground variables other than the pre~test. Analyses using
gain scores as outcomes and adjusting for other variables
are possible. It seems,,homever: more natural to use "
approaches which ‘are more flexible in the may pre~-tests and
other variables are used together'to adjust post-test scores.
Three such approaches are how considered. In describing

them we sl .11 refer to all variables used for adjustment of

the post-test scores as "covariates."”
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t A simple way of comparing programs is to cross-
classify subjects on the’ basis of the covariates and

I

directly compare_the‘a%erage scores for subjects in the
same class in the two‘treatment groups. Suppose,  for
example, that we stratify children by ethnicity, age: and
pre-test score.< Then Whites between 50 and 55 months of-
age with fall scores between 10 and 15 in the two‘programs
could be directly compared. Such comparisons w111 be
unbiased with respect to the covariates useg,in the cross-.

classification. The approach is simple and the results

easily understandable, but it generates a mass of information
which may be difficult to use. _ | ) . v
Suppose we can meaningfully specify a reference popu-
lation (in tern: of covariate distribution) which is of
interest (often:the entire sample is used for this purpose).
" Then by appropriately wefbhting the subgroub means for the
two treatments, we can estimate the average outcome score
which would result from applying each treatment. to the.
reference population. rhis»technicuefis known as direct

standardization. For example, ,suppose we sub-divide
. T — .

according to sex and pre-score, and obtain the hypothetical

results illustratgd.in Figure III-1. Note that the overall
oL 1 2o ) ’ .
\  post-scqQre mean for Model A is 19.3 and for B is 18.2,

\:)@ven though the mean for each sub-class is at least as high
¥ \_' . \. ] ’
"\ . . . K4

~
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r

for B as fos A. qu_auppbse we apply the observed sub-

group meansito a standardized population with 25% in each

of tu.e four sub—classes. The standardized mean for Model

A is now 19.0 and for'B 19,5, These numbers present a

fairer comparison, in that effects resulting from impalances~

in sex and prior pre-scores have been removed, |
The'major diffiéulty with suh-classificatidn approaches,

including direet standardization, is that in'order to

exercise greater control over biases, we must sub- divide

the sample more tinely ' This leads to fewer observations

kper sub-group and less precise estimation.

. POSSlgly the most popular approach at the present time

‘1s khe analysis of covariance (ANCOVA) . It is based on the

assumption that the expected value of an.individual's post-
'test score is a linear function of a set of meagurable
variables. These may ‘be continuous variables, dunmy variables*
representing membership in various\clas51ficatory groupings,

or variables representingiinteraccions amqng‘directly |

measured variables or trangEOrmations of them. Thus the

1

expected outcome can in pr1n01ple ‘be expressed as a function ‘

of dummy variables corresponding to the programs we wish to

{

J
L

*A dummy variable is. one which assumes a conventional value s
(usually 1) for all individuals with some specified property
and another value (usually 0) for those w1thout the prOperty.

)
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Figure III-1

Illustration of Direct Standardization*

83.

Model B

andardized Mean

L]

e—score'slz

>12

£ 25X 23 + .25 X 20) .

Reference Population'

Male

Model A
Male Female Male Female‘
15.0 18.0 15.0 " 19,0
(10) ; (15) (20) . (10)
23,0 -1 —20.0 24.0 20.0
(15) | (o) 5y | (15)
19.3 (=38 X 15 + %U X 18 18.2 ( X 15 +
' 15 ‘
+ bt ......
. * 5 X 23-+. 30 X. 20) ; - X 24 +
19.0 (= 25 X 15 + .25 X 18 19.5 (= .25 X 15

10
0
15

2
+

-0

4 .

X 19

X 20)
.25 X 19

+ .25 X 24 + .25 X 20)

or:each sub~class, the top number represents the correspondlng mean
nd the number in.parentheses the sample size.
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compare as well as a Qarietx of co&ariates{ We can
then estimate the reiatiQe,effects of the treatments
“after “adjusfmeht" fo; coQariate differences, estimate
the proportion of ﬁotql post-test variance explained by
program differences over and above that exﬁléined byvthé
covariates, and test the signifjicance of adjusted program
differénces. 1f the ANéBVA model is approxihately correct;
it is a powerful ahd flexible inst;ument for‘grouﬁwcompari-
sons. We shall discuse the theory‘underlying ANCOVAlin(mqre
detail in Chapter VI. ‘
‘A commbn‘approaph which avoids the nécessity to specify

a particﬁlar mathgmatical form for the relationship betweeh
outcomes and covariateS«is matching. 1In its‘simplest‘form
matching iﬁvolveé.finaing pairs'of subjects in different
tredtment grdups with effectively identical covariate
:valués. Any‘difference between post-test scores of the .
members of such pairs.cannbt be attributed to differences
on the covariates. Eaéh{ﬁair provides an unbiased comparison‘
between two treatments and by averaging we obtain an estimate-of

program diﬁferehce.. Since in practice we can almost never

-

_ ’ X
depends on oursability to find "good" matches. This can

find,exact,matihes, the efficiency of the matching procedure

be a seridus problem. The most dp—to-date.theory on this ;};4
subject ie by Rubin (1973). |
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If the assumﬁtions of‘ANCOVANarevapprbximately correct,
it uses the data'much‘more efficiently than matching.
Matching, on the otherwhand, has the addantage of robust-
ness. That is, it requires almost no assuhbtions on the form
of tﬁe relationship between covariates and post-test scores
to'be valid. Combinations of matching and ANCOVA tech-
niques are also possible. The interested reader is referred

to Rubin (1973) and Smith (1973).

.....

Effects of Measurement Error on Standard Analyses
’ \

Up to this point in discussing standard\approaches

to the problem of accounting for initial differences
between treatment groups, wr . ave not considered £he fact
that what we measure may be only an approximation to a

- - . B \

true variable of interest. Classical measufemént‘theory

(see Lord and ‘Novick, 1968) defines the reliability of a

variable as the percentage of its variapcé (over some
>speqified pPopulation) attributable to variation in the true
score. This notion is meaningful if we assume that the
obsefved.score is the sum of true and error compdnengs,

where the error has mean 0 and is uncorrelated with the

N

-

3

true score. - N

‘In’general, we are_much more concerned .about the
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reliabllity of c- w‘:i.at:es than of the outcome measure,
‘Under the c;assical measurement model, at least,the random
‘néise introduced by errors in the post-test score tends

'tb make our inferences lesslprecise, but doeé nét intro-
duce systematic biaseé. Error in the covariétes, on‘the
other hand, causes serious problems. In the sLandardizaﬁion
'apprpach, for‘examplé; we try to create relativély homogenous
'subclasses. If our classification is on the basis of
variébles measured with error, the subclasses may be less
hombgeneous than we believe. Substantial misclgssification
mayaresult in serious biases. '

Effects. of measurement_efrors on AﬁCOVA can be équally'
devastating. Suppose that an ANCOVA model using the
'Kunavailable)‘t;ue covariatg‘sbores'wou;d accurateli déécribe
the situation. In the econometric literature, the'eqdations
relating expected outcomes to true covariates are knon ‘

l

as .structural equations. If we use our observable variables

to fit a linear model, the resulting parameter egtimates. .
turn ouﬁ to be biased estimates of the structurai parameters.
A biased treatment comparison will result, with the nature
,0of the bias depending upon the nature-of the measuremént
error. | -

In the one covariate situation, Lqrd (1960) and Porter-.

(1971) assume the classicalymeasﬁrement model and suggest
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' techniques for obtaining fair comparieons. Other recent
work (De'Gracie»and Fuller, 1972; Stroud, 1972) has addressed the
question of "correcting")linear models under various
aeeumptions aboﬁt the errors. All these approacheetére
mathemaiically complex,land it‘is not clear at this point
which, if any, are really suitable for educational quasf-
experiments. : _ \ | ..
Instead of assuming the existence of a true model
involving structural equations, we can decide to‘deal_
only with ebservables, and to build’the best model we can.
Under'this.apprbacﬁ the only way to insure against possibie
biasee is to find covariates with high reliability,ias '
well as a strong relation ﬁo outcomes. This epproach has
the advantage of simplicity. A sophisticated statistical
correction which can be implemented only crudely may,well
be more misleading than no correction at all. ‘
In matching, 1f there are errors in the covariates,
we will be maﬁching on the basis of possibly incorrect
values, A true maich would oceuf if the members of a
matchee‘ﬁaii hag identieEI true scores. Under the classi-
cal measurement model, an individual's true score on a T
variable/is on the éverage-somewhereibetﬁeen his observed
score and the mean for the'populacion<from which he is o,

selected. . Thus, two individuals may have the .same observed

4

-
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score on a variable but true scores which diffeg. If this
variable has an effect on outcome soores; this (unobserved)

difference may affect the observed post-test difference.

General Analysis Approach ' ]

;

- In this section we discuss the'general principles

guiding our analysis plan. If we were dealing with a

. carefully designed randomized experiment, the analysis

strategy would derive naturally. from the design. Unfor-
éunately, as expl;ined above, we do not have such a situation.
Campbell'and Erlebacher (1970) have argued that the problems
caueed by lack of randomization combined with imperfeot
covariate reliability are virtually insurmountable.

They seem to agree with Lord (1967) that "no logioal or

statlstical procedure can be coupted on to make proper
1

. allowances for uncontrolled pre-existing differences

between groups." Certainly there is no substitute for a
randomized experiment: but we feel that the "randomization ,
or bust" reaction is overstated. By applying several
alternative analysis strategies to our data, we feel it

will be poésible torobtain a fair assessment of the relative

impacts of various preschool experiences.' Each of our

analyses will have its own strengths and weaknesses in terms
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of the ability to detect real "effects." Each depends

‘for its validity on a set of“assumbtions. These assump-

tions correspond to certain mathematical models which

. describe aspects of children’s learning processes. We

shall try to make the assumptions and correquﬁding models
as explicit as possible, so that the reader cén judge'for
himself the validity of the various analyses. At the

very least, it should be possible to make conditional

iNferences ~of ~theform™"{f asgumption A is-true, hypothesis~ -~ ————

B is supported by the data." Moreover, the pattern of
results from the whole set of anaiyseslwill hopefully give -
us more insight than would be possible with a single

analysis strategy. 1In particular, for any one analysis,

‘it is quite possible that a mathematical artifact will

pass for 9-rea1 effect, It is far less likely that an
effect which shows up in several analyséé based on different
mathematical medels is an artifact.

. ;\.
Use of multiple analyses, then is one of the principles -

~guiding our analysis plan. Another principle . is conservatism.

Like smith (1973), we intend to be cautﬁous andﬁqonéérvatiVe

in declaring differences among models, We would rather risk

‘missing a marginally significant difference than declare

a difference significant when it really is not. There are

two main reasons for this policy. First, on the basis of
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both our owh intuition and Smith's results, our expectation

is that relative to the no-preschool condition, Head Stért
programs are quite homogeneous. Second, because of the
implementation problems alluded‘to in Chépter i, we can

never be sure that apparent effects are reélly the.result
‘of,p:ograms. In comparing’models, we assume a strong common com-
pbneht go fhe éxperiencesAof phildren in a'givén model.

In reality, a model is a complex combination of the

sponsdrfs original conceptlon and many factors which
affect its implementation in a péﬁticu}ar site,;or class.
In many ways it is.preferable to consider the médel-site
comhination as the treatmeﬁt.‘ Thus we"shéil look for ‘.
effects which are consistent not only across énalyéés,
but also across sites within models., Unfortﬁnately, one
or our models (REC) was implemented in 1971-72 at only
one site (Kansaslcity). Although the data from this site
will 5e analyzed and ;9Sults presenfed, we -shall hot draw

any conclusions about the REC model's relative effectiveness,

LA third principle underlying our analyses is én

emphasis on estimation of effects rather than‘fogmal
£esting of hypotheses. We feel that the resultiﬁg infor-
mation is more useful. - Biven the‘large sample sizes with _
which we are dealihg, statistical significaﬁce may be

"achieved by an effect which is educationally 1néignifiéadtu
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.

It is of course important to know whether an apparent
effect‘COuld be the result of chance variation. In the
setting of a complex quasi-experiment with multiple
analyses, howeVer, this isvno easy matter. We can,

'in effect, use our data to test many‘hypotheses, using tests
that are often not independent. Thus, even if the mathe-
matical model underlying a testing procedure is correct,

the formal significance level is illusory. There really

is nb true significance 1evei. Significance levels should
theréfore bé used as suggéstive indicators {?ther than
formal certifications of real efrects.
~ In the next four chapters we attempt to implement’
the analyéis plan discussed in this section. In Chapter 1V |
we dgscribe a "ranking‘analysis" which is intuitivé and
valid under minimal assumptions, though‘poéslbly-conser- |
v§tivé in detectingceffects. In Chapter V we present a
| “}esidUal analysis" which athempts‘to'partition>thed
6$§ervéd gains for different models into a part attri- |
/butable‘to natural maturation and a resiéual attributable
to program effects. Chapter VI describes a conVentiOnalu“
analysis of éovariance. Chapter VII discusses a "resistant
‘analysis". less sensitive to certain departures ffom the
 assumptions on thph ANCOVA is based. The"énalyses
described in Chapté¥gIV,_V and‘VII have not to our knowledge
been used yéfére in éducational eValyation. We hope 6thers
may.find these approaches useful additioﬂs Eo‘ﬁhe stqndard'j

o'hag of tricks" deécr;bed above..
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Chapter IV

RANKING ANALYSIS

Theory of Rankinq Analysis

The ranking analysis is simple, intuitively appealing,
and valid under minimal assumptions. It does not, however,

provide a precise numerical measure of programn effective—

~ness and may be conservative in detecting model differences.
The other techniques described in this report provide more
precise measurements at the cost of more stringent assunmptions.

The ranking analyais is based on the idea that if

two individuals are exposed to equally effective progﬁﬁms,
the relative order of the individuals in terms of their
true scores on a moasure should remain the same from pre~
score T which is an. increasing function of tlme. Suppose
further that we can measure the true scores of t&o individuals
(say individual l and individual 2) in different ;;ograms

~ at two points in time (t; and t,). The relative order of .
these th individcale may remain the same (see.Figure~iv-la)
or be reversed (see Figure IV-1b). \

In order to judge whether individual 1 has gained

relative to 2 in situation (a), we would need some‘hotion of
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' 3/ FIGURE IV-1
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‘the kind of‘growth patterns we would ekpect under the “hull “

'hypothesis" of no pregram differénces. Without this knoﬁ—w
ledge we can make no inferences from (a). '

In situation (b), on the other hand, it is clear tha%
"1 has gained relative to 2, since he started below but
ended above. Notz that this argument is plausible regard-
less of'aqy differences in the individuaiﬂ, background
cheracte:isticé. individual 1 may be below 2 at time 13

b

for any number of feasons (e.g. younger, mother's egupaqion
less, less‘prior preschool experience) It:seems ‘reasonable
- that whatever factors cause him to be behind at ty will
~ continue to operate so as to xeep him behind at tz,‘qnless
he is exposed to a more effeétive program. If programs are
‘equally effective, the developmental process may be such as
~ to change the difference'beeween scores err time, but it |
seems unlikely that the érowth»curves'will cross..
Basically; tﬁen, we assume that sitﬁaeions like (b)
are evidence for differential program effects. Of course,
there may be meaningful effects with (a), but we must rely

on other analyses to detect them.

Let us now extend the above argument to the case of

several models* and several individuals per model. Suppose we

*Recall that we consider the NPV sites pooled together as a -

-
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order the entire sample for both the pre-test and post-
’test, Let the individual with the "highest score have rank -
1, the second highest rank 2, and so on. If:a particular
modfl is effective (ineffective), then the ranks of the 3"
,individuals in that model should tend to decrease (increase)
from pre-test to post-test. Looking at the average rank

on pre=-- and post—tests would be a simple way of assessing

program effectiveness. <
There is only one possible flaw in this argument.
' Snppose there are 'strong interactions between the relative

‘ effectiveness of the’programs and some characteristic of -
individuals. Theén the individual differences mav be con= -
founded with program effectiveness. For example, suppose o
program A is highly effnctive for boys but not for girls,
and B is highly effective for girls but not boys. Then

the observed relative effectiveness of the two programs .
will depend on the proportions of boys andlgirls in the

two programs. ) |

- Even assuming thete arxe no interactions hetween
prograﬁ_effects and child characteristics, there‘isfstill
another serious problem in implementing the above approach.
We know that the reliabilities of our measures range from |

about 6 to .85, Thus, the observed rankings of indiv1duals

would be determined in part by random error variation.
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To explore mathematical models to describe this situation
i'bwouldlbe a useful‘erercise,,and might lead to statistical
prOcedures which could be used.to‘test‘the significance

of observed rank changes. At preSent, however, no such
procedure is‘available,band we have therefore taken‘a some-~-
.what different tack in dealing with the problem of less
than perfect reliability. \

Often the reliability of certain group means is high,
.even when the reliability for- individuals is quite low.

By using the classroom, or site as our unit of analysis
instead of the individal, we may obtain higher reliability
. at the cost of fewer degrees of freedOm. -Since there is no
sampling theory. to provide significance tests, having a
-large number of degrees of freedom is not especially useful
We felt that our primary goal must be to achieve virtually

| perfect reliability, Site means met this requirement
reasonably well. | .

The reliability of site means depends on the reliability
of the test for individuals, the number of individuals per
site/ and the percentage of total indiv1dual variance which-
lies between sites. Thus measures w%ll Vary in terms of
the reliability of site means, and the closer the reliae
bility is to 1.0, the more confidence we will havé in the

analysis. For more detail on the way site mean reliabilities
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'>were‘estimated, the reader is referred to Appendix B.
Using site means still leaves us with the problem

- that if model effectiveness is related to child character-
istich,site variatiOn in terms of such characteristics
may‘cone to be confounded‘with program effects., To get

a partial handie on this problem, we performed the ranking
analeis not cnly for:the whole sample, but also for

_ variaﬁs sub-samples. We performed separate parallel
‘// : . N

‘ﬁanalees for Blacks only, Whites only, ﬁexican-Americans

| only, -males, females, ohildren with prior preschool
experience and children with no prior preschool experience.
If model effectiveness were strongly related to background
characteristics, we would expect substantial differences

in the‘results of these various analyses. By and large,
the results were quite consistent, increasing our con-
fiddnce in the validity of thekranking prccedure applied
to the whole sample.

In declaring a model particularly effective (or in-
effective) on the basis of this analysis, we will take into
account both the amount of the improvement“in site ranks
- from fall to spring and the consistency across sites within
a model. Note that since we are banking on virtually ‘
perfect site—meanfreliability, we do not,“in theory,expect

any "random" component to the changes in rank. However, .




since reliabilities are not actually perfect and there may
be some interaction effects, wé must expect a 1itt1é
variation not éttriﬁutable to programs. Moreover, sites
starting out low have more opportunity to improve théir
position "by change," and sites starting out high have
more opportunity to lose ground. . Also, since the distri-
‘bution of site hean scores is probably most concentrated
néar the center of the distribution, we would expect méte
change for sites hearer the center. It is difficult to
weigh theée factors.‘-Our-judgments are subjective, and the
ieader is encouraged to draw his own conclusions from
‘Tables IV-1 through IV-9. |

’ We conclude this section with a su@einct reiteration
of the two assumptions oﬁ which the validity of the

‘ranking‘analysis depends.

Assumption 1: Develqpméntal growth curves (in terms

of true scores) for two site means will not cross during
the period of program exposure unless the programs ‘at the
two sites differ in effectiveness.

Assumption 2: site means have high enough reliability4

that the ranking of observed means is virtually identical

to that of true score means.




TABLE IV-1.

RESULTS OF PSI RANKING ANALYSIS

1 = Highest Site Mean

99,

40 = Lowest Site Mean rg=.90
FALL SPRING - FALL ' SPRING
14 7
20 17
24 18
- 17 e
6 5 | 1
27 29
18 16
1 14
40 40
. 39 38
3 S 8 13
12" 3 4 3
22 12 36 T
23 34 21 23
32 37
2 2
23 24 19 20
15 19 5 _
16 22 5 l;
37 31 30 3
33 36 — -
10 10 Y13 15
34 25
7 2
4
. 26 27 38 28
‘31 30
P29 26
3 1
28 3%
- 19,8 20,5
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~_ TABLE 1IV-2 %0

" RESULTS OF PPV RANKING ANALYSIS

D S “1F--Kigheht Site Mean

- 40 = Lowest Site Mean rg=.88
PV . NPV |
SITE FALL | serine FALL SPRING
‘2,04 5 . 3
2.09 7 12 .
2.13 15 10
3,05 N B 19 16
3.09 23,5 27
3.16 9 6
...9.10 16 24
5,11 37 36
5.12 34 34
7.11 20 21 17 19
7.14 8 7. 40 17
8.08 29 S 3 23.5 30
3 38
2 2 ‘
22 20 18 11
3 5 6 8
25 29 12 9
39 32. 33 37
38 39 32 :
13 15 11 . 1
30 733
8 4.
27 23 36 o
26 35
21 25
1 1
28 26
23.3 22.2




RESULTS OF WRTC RANKING ANALYSIS

TABLE IV-3

1 = Highest Site Mean

40 = Lowést Site Mean - rg=. 85
PV NPV ;
SITE FALL | &prmve . FALL © SPRING
2.04 20 16
2.09 15 20 .
2,13 25 26
3.05 |
3.08 9 | 9 18 23
3.09 27 21 -
5,10 3 5
5.11 ho . 39
5.12 36 37
7.11 10 12 14 18
7804 31 7 29 33
8,08 22 15 23 17
9,02 39 38
9,04 5 3 ’
9.06 21 28 26 29
11 19 17 6
-8 8 , 1% 13
16 24 . 19 36
30 33 z
E 27 Z ]
37 ;i B
12 ) ; 1
Af .
33 /%1, 38 ho .
+
28 27
35 / 35
2 y
32 ’ 30
| 20.1 22.0
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TABLE 1V-4

RESULTS OF WRTR RANKING ANALYSIS

s : x lm ngheét Site Mean S ‘ »
. : ' 40 = Lowest Site Mean - A y rg=. 60
ra
Py . NPV

'SITE FALL ' SPRING © FALL ' SPRING
2,04 18 13

2.13 17 ' . 18

3,05 N - » | 21 31
3.08 12 _ 5
"3.16 23 22
"5.10 6 11

5.11. - 36 34

5.12 32 36

7.11 16 21 11 ’ 28
7.14 1 2 ~bo 16
8.04 19 - _ 3 3 34 39
v8‘,08 } 31 19.5 . 25 19.5
19,02 37 38

9,04 4 7 -

9.06 2l 27 28 24
10.02 8 S 9

10,907 3 25 .. 35 1 ig
110.10 33 33 27 37
T11.06 26 14 13 23.
11.08 7. 8 -5 6
iz.oa 30 1

12.04 14 ?
" 20.01 20 17 38 e 40
~27.02 15 32

27.03 29 35

27.04 2 m

27.05 22 30

23.8 . 23.8
J ,




TABLE IV-5

RESULTS OF WRTN RANKING ANALYSIS

1= Highéat Site Mean

103,

40 = quest.site Mean "‘rg=-79
| PV NPV
_SITE FALL = - SPRING FALL SPRING
2,04 10 17
2,09 3 16
2.13 11 - .18
3,05 3 RS oy BT
3.08 12 S| * :
3.09 16 19
3.16 17 10
5,10 1 5
5.12 24 31 o
7.11 20 8 33 24
7.14 8 11 26 26
N o _
8.04 31 9 29 37
8.08 14 21 30 - 2350
9,04 5 3 | |
9.06 32 - 33 15 27
10,02 7 12 6 6
10.07 27 25 18 13
10.10 28 29 38 38
11.06 21 22 36 32
11.08 19 2 13 4
12.03 23 23 =
12,04 | 9 v 15
20.01 ,; 25 20 35 34
27.02( | 34 30
27.03| | 22 28
27.04 5 7 -
27.05 39 36/
< : »
* 23.6 24,2
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. . TABLE IV-6 . - 0

'RESULTS OF WRTD RANKING ANALYSIS

L I Highest Site Mean __ . : -

e | V. 40 = Lowest Site Mean ' Yg=e75
. ey I | NPV .
.S8ITE|  FALL 4 |  SPRING FALL - |  SPRING

2,04 |- 13 . - o, -
2409.| -1 19.5

12313 11 = 18 | .

3.05 4 I 14 " . 19.5
3;08 9 11 ' | : " ' .
3.09 | 17 | 22 | | T

3,16 19 ‘ 15 - '

5,10 3 .l 13
5.11 - 30 , B 38
5.12 | 40 - 37

g o220 2 23 25
7.14 6 1 | 10 10

8.04 21 7 35 B 39
8.08 2h . ) 34 23
9.02 38 S o o
9.0 S | .

10.02 5 116 - 12 ; S 1
10.07 2 21 ’ SR 12
10.10 28 32 .39 .34
' 27 21 33 31
| 8 8 . 20 E ‘ 5
31 24 ‘ |
16 b
36 29 25 v 33
26 28
29 36 ;
1 3
37 35
i 23.2 | 22y




E  TABLE iéi7 105, =~
o 'RESULTS OF ITPA RANKING ANALYSIS ,
v ‘ ' S A Highest Site Mean | * _
: 40 = Lowest Site Mean. ,’/_/ ‘ o rgEuh3
PV o S NPV
SITE|  FALL - - SPRING | Fann | sermvg.
“{,"04. - | 8
&a ) 2 —_— .
2,09 - 31 L) aé
2,13 2 22 ,
.3.05 D I | 36 R
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Table IV-9
Results of Rankinghnal}(rsis for
Control Children
1 = Highest Site Mean F = Fall
43 = Lowest Site Mean S = Spring
BlEe [ PST [ PRV [, WRIC | WNIK WRTN WRID
Fl s{ | sl|*Fr| s rFl s{ rl s F s
2001 | 37 | 42| 39| 36 | 24| 37 | 42 | 43 | 40 | 40 | 43 [ 43
2802 | 28 | 38 | 27 ) 30 | 31 | 41| 37| 42 | 7 | 30 {25.5] 38
2803 | 24 | 29 ;}' 15 | 17| 24 | 27 |.25 | s | 31 [25.5] 33
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' Results of Ranking Analysis by Test — .

In this section we present a brief summary of the
results of the ranking analysis for each test. hn overallu f
summary of the ranking analysis with more interpretation
of the results will he providig in the following section.

In order to estimate the relative effects of various
models on a given test, we calculated the’ fallaand spring
ranks for all Head Start sites. Theee afe displayed in
Tables IV—ltthrough IV-8., Recall that the site with‘the
highest mean is given rank 1 and-the loﬁest rank 40.»‘

Thus a decrease in rank is evidence that a site has improved
its position relative to the other Head Start sites.

As a rough measure of how much change,has uzourred
overall, we have computed for'eaoh test the Spearman rank
correlation (r X between the fall and ‘dpring rankings.

The rank correlation measures the degree of simllarlty
between two rankings of the same set of objects, Thus
a value of #; near 1 would indicate that the relative
position of the sites hag Changed little from fall to
'spring, 1mplying that model effects are quite homogeneous.

While we do .not wish the Control results to 1nfluence
our. inter-model comparisons, we are interested in how the

Control children perﬁorm relative to the Head Start children.

We therefore calculated the ranks out of 43 total sites that
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would- have been occupied by the 3 Control sites had they
been - included with the 40 Head Start sites in the analysis.
These results appear in Table Iv-9. §
Since therekare 40 Head Start sites, the expected
rank for a randomly selected sits would be 20. 5. if the‘
NPV sites as ‘a group do not differ from the PV sites, we
would expect’ their average rank to be around 20.5 in koth
fall end'springa- By looking at the average ranks for the i
NPv sites, we ‘can get an idea whether they differ from the

PV sites in initial 1eve1 or effectiveness.'

- Preschool Inventory. We estimate the reliability of site

means for the P3I to be'betkeen .98 and .99. Theﬁfall—‘
spring rank ccrrelation is 190, The meen‘rank for the
NPV sites is 19.8 in the fall and 20.5 in the spring.’
Looking now at the individual models, we find .that
Oregon and Pittsburgh show rank decreasee (i.e., improvenent)
in both of their sites, and Far West in all 3 of its-site?.
Thus there is evidence that these 3 models are particularly
effective in improving PSI scores. No model seems ‘con-
sistently ineffective, though Bank Street is something of
a puzzle, In the fall, one Bank Street site (fdskegee)
has the highest mean of all 40 sites, whileythe other sites
‘(Wilmingtcn and Elmire) have the lowest means. The rank -
for Tuskegee siips fromll to 14 in the spring, while
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- Wilmington andinlmira remain near the bottom, iAithoudh“the
pank Street performance is rather poor,'tne fact that
two sites start out so low leads us to'snspect that some
peculiarities of these sites may be more;fesponsible
'than'the model. |

All‘3 Control sites experience substantial inc}eases
in rank from'fall to spring. This implies that Heed Start
programs were generally more efﬁective ‘than the Control l

program" in raising PSI scores.

/ | | .
Peabody Picture Vocabulary Test. We estimate the site mean

reliability of the PPV, éo be between .97 and .99. The
rank correlation between fall and spring is .88, Mean

ranks for the NPV sites are 23.3 in the fall and 22.2 in

the spring. No m “el stands out as particularly ef fective
or ineffective in raising PPV scores.» Of the Control.

sites, ‘one decrea jes in rank slightly, and the other two

increase slightly4 On the wnole, the,Control sites appear
no less effective than therﬂead Start sites.

R

WRAY Copying Mark . As eXplained previously, the WRTC

suffers from floor effects, so that the classical measurement
model underlying our:reliability estimates is probably
inappropriate. This comment applies to the other WRAT

. : 4 )
"subtests as well.| Thus, although we calculate the site
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~ mean:-reliability as .98, we are not sure that this figure )

is really meaningful The fall—spring rank torrelation is

.85, The mean ranks for the NPV sites ‘are 20. 1 in the fall -
and 22. O in the spring. The Kansas model stands out strongly,

| as both sites improve their positions dramatically. There

is also a suggestion that the Pittsburgh model may be
particularly effective, andgthe Florida model ineffective.

‘A11:3 control sites have much worse'positions in the spring

“than in the fali. | |

: WRAQ;kecognizing Lettors. Ourﬁbest estimate,offsite_mean
reliability’is around .96, The rank correlation between

Lfallfand spring is only.60.f The mean rank for N°V sites

is 23.8 in both fall and spring. The Arizona, Kansas, and
Pittsburgh mpdels seen particularly effective, ¥nd the S
Enabler model particularly ineffective.& There is\a suggestion -
that High/Scope and. Oregon-are ineffective. of the 3 |

Control sites, one decreases slightly and two 1ncrease

slightly in rank from fall to spring..

WRRS‘NaQing Letters. Site mean‘reliability is estimated at

.96. The fall-spring rank correlation is .79. The mean
ranks for NPV sites are 23.6 in the fall and 24.2 in the
spring. Far West and Bank Street seem relativelyﬂineffecl

tive. The Control sites do very poorly.
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WRAT Reading Numbers. The estimated site menn reliability

~ is.only.92. The fall-spring rank correlation is .75.
hnean ranks for the NPV sites are 23.2 in the.fall and 22.5
?inithe spring. The Oregon, Kansas, ahd Pittsburgh models
lperform very well. Far West and Florida do poorly. The

Control sites also perform poorly.‘

ITPA Verbal Expression. We estimate the site mean

reliability to be between .95 and .98. The fall—spring
rank correlation is only +43, indicating either that our
4reliability estimate is inflated, or that there is con-
siderable variation in program effectiveness among sites
{and possibly models) . Meanrranksﬂfgr the NPV sites are
21.3 in the fall and 18.3,in'the spring. 'The Pittsburgh
model appears most effective. There is a suggestion that
Oregon and EDC are. also effective, and that the Enabler
model is ineffective. The ITPA was not administered to

~ the Control children, '

ETS. The estimated site mean reliability‘isf.QB.‘ The
fall-spring rank ¢¢f£§15£iéhwi§flés. Mean ranks for the
NPV sites are 19.2-in the fall and 10.9 in the spring.
Oregon, Kansas, and Pittsburgh seem particularly effective,'
High/SCOpe seems ineffective. The ETS was not administered
to the Control children.
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Summary,of Ranking‘Analysis Results

- In Chapter I we stated the three major questions on
which ogr analyses will focus. In this section we present
what evidence the ranking analysis provides btaring on

these questions.

/1, To what extent does a Head Start experience
accelerate the rate at which disadvantaged pre-

schoolers acquire cognitive skills?

Our evidence here comes from the.performance'of the

" ‘Control sites relative‘té ‘the Head Start s\tes as a whole
(PV-and NPV). Of the six tests for which we' have data on
both groups,'the Control thildren: clearly lose ground
relative to the Head Start children on four (PSI, wch,‘
WRTN, WRTD). On the PPV, Heéad Start and Control children
perform'comparably. The PPV measures very garieral skills
which are perhaps not easily taught in a pre-school program.
On the WRTR, two Control sites (H:htsyille~and Sacramento)

r,sm.uudrop»fromnnearﬂthe-bottom»towthe»bottom—two~rungs.»~The<-.

third site (San Jose) has a rank of 27 in the fall ang”gi_wgguf“” )

in the spring. Tables II-15 and II-16 indicate, however,
that because of the ce iling effect, there is little
variability in spring site means. 'Many'childreh are at the
f

maximum score of 10. Thus the exact ranks have little

meaning, since a difference of'aufew tenths of a‘point may
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. \ * ‘ . ) R ‘ '/d'f’ E
correspond to a large difference in rank. This also p;oﬁgbly
explains why the rank correlation for the WRTR is only .60.
The upshot of all ghis;is that we do ‘not’ have very good'
evidence on'whether Head Sfart is effective in teaching

the ability to recognize letters.

2, Are the Planned Variation models, simply by virtue
of sponsorship, more effective thanlordinary‘non—

sponsored Head Start programs?

The evidenqe‘hefe_isbthat overall PV and’NPvzéites are
very comparable. .The{Név sites'qg a group perform jtst
about the way we»ﬁight expect a féhdomly selecﬁ%d subéet
of 12 out of the 40 Head Start sités to do.  1In féét,

,according to the theory Sehind‘the Wilcoxon test (see e.q.,
Snedecor énd Cochran, 1972),~under tbis null hypothesis
the mean NPV rank for a givén.test d%uld have an approxéf,
mately normal distfibution”with mean 20.5 and standard .

“deviation 2.8, Since fall and spring rahkin;s are not -

indepéﬁdéht&ﬁékégﬁﬁot‘férmally test the significance‘of
mean rank changes. It is wqrth noting, however, that
the NPV means for all tests, both fall and spring, 1lie
comfortably within 2 standard deviapions'of 20.5.

3. Are some PV models pérticularly effective at-

impartiﬁg certain skills?
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' Table IV-10 presents a summary based on the informh~
tion in Tables Iv~1l through Iv-9, There are a fair number
‘gof apparently strong positive or negative model "effects.
In terms“of tests, most.of these effects (la.out‘off22)\
Occuryint4 of the 8 tests (PSZ, WRTR, WRTD, ETS). These
tests‘may be more sensitive to program differences.»

In terma of models, it is interesting that of the 15

 positive effects, 12 are for the "academic" models (Oregon,

»‘3_ Kansas, Pittsburgh), which also show no: negative effects.

~Moreover, all 8 ++'s are for these models. Thus, we have o

- at 1east tentative evidence suggesting that the academic

- . models may be generally more effective in transmitting

academic skills. This may be the result of a test battery
more, sensitive to model differences, but we withhold final
~ Judgment until we have the results of our other analyses.
~Besides the three academic models, the overall performance
of the Arizona model is also somewhat encouraging.
“WArizona does not do really poorly on any test, and does
well on the WRTR and ETS. No model does consistently W

i

poorly across the board.
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~ able IV-10

'SUMMARY OF RELATIVE MODEL EFFECTIVENESS
/ ~BASED ON RANKING ANALYSIS*

¥

Indicates

Indicates

Indicates

Indicates

‘Ips1

PPV

evi.
evidence for below, average effectiveness. .
model appears to be highly ineffective.

116,

model appears to be highly effective.

dence for above average effectiveness.

WRTNW

unfair to draw any conclusions, .

felt it
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Chapter V

N ' RESIDUAL RNALYSIS

"introduction “

fhe ranking anaIYsis makes rather minimal assnmptions‘-
on the nature of children 8 growth processes and how they
are affected by the HSPV programs. It results in useful
inferences about relative model effectiveness, but does _
not provide a precise numerical measure of program effec~“ .
tivenessi The “residual analysis“ described in this chapterl:-
makes more stringent assumptions on the nature of growth |
processes and tries to provide. a precise measu:e of the
"absolute effect of a Head Start program.

‘The basic idea is tovestimate for each child the spring
test score he would have‘obtained had he not been in a:pre-

. school program. Comparing this projected spring score with

his actual fall and spring scores, ‘We can estimate how much i )

of hil growth is the result of "natdral" maturation and ,

"how much is a residual effect attributable to the pr3§ram
in which the child was enrolled. ‘ |

smith (1973) used this approach to estimate overall
Head Start efrfects. We have refined his method and provrded
more theoretical underpinning. The basic theory of the

_residual analysis is presented heuristically in the follow-

«
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ing section. 'The statistically sophistiCatéd.reader‘is X

oy .
referred to the more mathematical discussion in Appendix D. -
. _ . \

Theory of Reéidual Analysis
The najer assnmption underlying‘the residual analysis
is thatrvariation.disp;ayed by(feli test scores in our
‘sample reflects deselenmentai trends over time.  More spe?
- eifically,‘supppse we could‘look at:a4subésample with“
'ident;eal vaiues of all background characteristics |

¥ except:age.‘ Suppose we observe the meen

score fer such individuals in our saﬁpie as a function ef
age. Then we ‘are assuming that the resulting curve is.
very similar to the natural developmental growth curve

for such children as they grow older. ‘

. In general this will be true-“nless ovr sample has
selectiqn Biéses which imply a relatiOnship betneen age
“andrabiiity.‘ Suppose, for examplg, that the younger children
in our sample tend to be particularly clever as a result
of the way the sample was selected. Then’ children who are)
say, 52 months old at fall testing will on the average do
: better at spring testing (say 6 months later)‘than those .

- children in our sample who are 58 months old in the fall

do in the fall.

\.
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' As an introduction to the full-blown residual analysis,
‘ye first present a nore intuitive7graphica1 anai&sis which -

L will provide a'rough idea of the*overell‘effect Of Head

P

Start. Suppose we graph the mean outcome score for a -
partioular group of Head Start children as a function of
age for both fall and spring. Figure V—l, for example, .
presents the results on the PSI for all children’with no

prior;pre—school_experience. We have divided the sample

)

igto 3-month ege groupinds‘and plotted the mean,for each
- ‘ R A B '

xoup, - A o
g ) p . m . - [

1f Heaa Start had no effect’for these childrén, we

.would expect the fall and spring curves to be similar. of
course, some age groups may turn out to be a bit cleverer
than others_and there will be eampling fluctuations 80
that the curves will not be. identical, even if ﬂoad Start
-hagono effect.‘ Suppose, however, we find that the spring
curve is consistently above the fall curve. Then unlegs
there ip a selection éffect in the sample implying a

‘ consistent negative relationéhip between age and ability,
we‘have evidence that Head-start hqe raised the level of

- the growth curve. The difference between‘the.ourues pro-
vides'a rough estimate of,the value added by Head Start
over and above that expected on the basis of hatural
’meturation; | S - |

O
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PSI - FOR ALL CHILDREN WITH NO .
# “PRIOR PRE-SCHOOL EXPERTELCE . ‘

- L . Fall —
P “ Spring e - .

.63 207 374 397 368 257

5 i« 19 94 284 311 313 300

46 52 ¢ 58 © 64

64 .70 76
162 165 119 52 2

196 146 --124. 9§

.J. o
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Fer example, according to éigure V-1, childreh with no
iprior preschool between 51 and 53 moﬁths of age in the
'vfall averaged approximately 11.3 on the PSI Suppose for
simplicity that there were 7 months betWeen fall and spring
‘testing for all children. lThen we would expect these
children to obtain an average score in the spring of about
14,5 witﬁOut Heed start. Their average spring score was
in fact about 16.5. The difference of 2 points represents
a residual'effect, possibly attributable to Head Start, over
and above the egpected natﬁral growth.’

The results of the various graphical analyses we
cerried out are aiffiqult to summarize verbally. The
interesteé‘reader is referrec to Appendix C, where the
resulting graphs are presehted.

If in fact certain age groups are cleverer than others,
su~h differences in: ab11ity may be at least partiall
agsociated with various background characteristics. Thus,
selection biases can be reduced by carrying out the
‘ graphical‘analysisvcs various sub-classes of the total
sample. For example, one sub- class might be Black males
with prior pre-sthool experience. The difficulty, of course,
is that the more refined we make our subclassifications

the smaller the sample sizes become and the more complex

" *The actual time varied from 6 to 9 months. .
» t - .
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the interpretation. Thus, the growth curves would be
2etimated vefy'imprecisely; One waQ to avoid this
dilema is to define a mathematical model to describe
thé developmehtal procese which, if corréct, makes more
éff;cient use of the data. This brings us to the full
residual analysis. o

© Our first task is to build a mathematical model to
enable us to predict the expected valus of the testlscore

of a child not in aﬁxwgre-school program on”the basis of

his age and other baékground characteristics. We do this
by the technique of regreséion ahalysis. The detéils are
described in the next section.

Suppose, now, that we have such a modél Then for any
child in our sample we can compute & , the increasé in
score he would be»exﬁected to achieve between fall and
spring testing on the basis of natural maturation. This
is done by up-dating his age the appropriate numbef of
months, leaving other tackgroungd wvariables unchanged,
and calculating the effect this woﬁld héve according to our
model,

For exémple, let Y and Y' represent fall and spring
test scores respectively. Let AGEl be the age at féll
testing, and MOMED be the number of years of mother's

education. Suppose our regression model is given by

N
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Y' =4+ .,2XAGE + .1 ¥ MOMED + e (5.1)

whefe e reeresents random error. In this case & is simply

2 times the number of months between fall and aprina teaeinq.
“Having calculated & , we can calrulate an estimate of-

the child's expected spring scote in two reasonable ways.

One is to simply add & to the observed fall score (Methpdel).

vFor_e#ample, suppose we have the model‘descfibed by equa~

tion (5.1), that £here are 7 months between teste} ‘and that

for a given child nGEl is 50, MOMED is 10, ‘and his fall

score is 17. Then-
Metﬁbd 1 Expected Sprih;,Score =Y +H =17 + .2 X 7,5 18,4

The second way (Methee 2) to estimate the expected

) score usee *the regression model Qireetly. tWe simply ,

- substitute the appropriate valuee of background variables
(including the age’at spring testing) in our regression
equation. %e obtain an estimate of the expected score which we
shall call 9' Note that if we do the same thing using the

aqe at fall testing, we obtain a predicted fall score ¥,
which is what we would expect the individual to heve achieved
in the fall on the basis of his baekground characteristics.
Becauee the vegression model is linear, the Method 2

expected spring score is mathematically equivalent to adding <4
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%to the predicted fqll score rather*thén the actual
fall score. ‘ |

- In our example

Qad+.2X50+.1X10 =15
=44+ .2x 57 + .1 X 10 = 16.4

H
i
i

"Phus

Method 2 Expecked Spring Score?"Q'
=4+ .2X57+.1% 10
= (4 +.2X 5o+'.1+1o)‘,+.2x7
=§>+A.§é,

Finally, the r@sidual attributable to the child's
program for each meﬁhod is the difference between the
{

- observed and expect?d spring scores. Thus, for Method 1

- we have

=yt =P =y - @ra)

Thus in our example, suppose the spring score is 19. Then

ve have




125.

r) =19 - (17 + 1.4) + .6

r, =19 -‘16-4 = 2.6

Note that if the regression model were exact (perfect
l.prediction, no error variance) and the. test perfectly .
reliable,  then the two methods would: be_equivalent»and
- would perfectly estimate‘the “true" effect. In a'real
‘situation the tradeoff between the two methods hinges on -
whether the observed or predicted fall test is a better
estimate of the trye fall test score, Roughly speaking,
higher test reliability favors Method 1 (using the observed
fall score), while more accurate regression equations favnr:"
Method 2 (using.the predicted fall score) The existence
of this tradeoff suggests that‘a weighted combination of
the estimates provided by the two methods may be optimal.
We shall have more to say about the appropriate weighting
in the next section. A more theoretical discussion of
the issue is_presented in Appendix D.
We can compare various Head Start programs by estimating )
the mean residuals for their program groups and comparing *
them. Since the residuals reflect the increase in score
beyond that expected on the basis of natural maturation, .

they provide an absolute measure of program effect. Thus .

the "effect” forlthe Control ”proqram?'canvalso be calculated
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| and used as a check:on our methods. If the Control chi}dren
really are similar to Head Start‘chiidren in the fall,

| we weuld expect ther residuals to average close to zero.
That is, we'weuld ekppct their*spring gcores to reflect'
only meturation. Ifkthe Control residuais are substantial,
there are at least three possible'e#planations. There may
be some sert of‘test‘sensitization or practice effect;
some of the Contrel children night actually be involved
in a preschool.progran; or there maf be a selection bias
in the fall sample causing us to underestimate the slope
of the growth curve. If the slope is underestimated, we
underestimate the projected spring scores and overestlmate
the residuals. The upshot of this discussion is that small
residuals for the Controls is evidence that our technique
is working as it should. Large residuals are troubling,
since they may mean either that the analysis is in some way
incorrect'or that our Control children fail in some Qay to

ggbe 1egitimate controls. |

. ’In eOncluding this section, let us summarize the two

‘major assﬁmptions on which the residual analySis is based.

Assdmption 1: The relationship between fall test

score and age in our sample accurately reflects the develop-
mental process occurring over time.

- Assumption 2: A linear regression model adequately

represents the relationship between fall test score and

O
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background characteristics (including age)

¢
In the following section we describe the way in which

the regression models used in the residual analysis were

developed.

Kegression Models

In this section we describe the derivation'of the
regression equations necessary»to implement the analysis
approach described in the previous seCtion. These equations
are also of some interest in their own right as descriptive
statements about the developmental process for young children.

We attempted to build the best pos31ble model to describe
the relationshlp between expected outcome scores and our
measured background characteristics in the absence of
program effects., To do this, we tried to explain as much"
variance as possible in the preutest scores with the measured
background characteristics, »By;performing regression
analyses using fall scores forkthe entire Head Start
gsample as the dependent variable,rwe eliminated program

effects, Moreover, the sample size was large enough to ensure

f{
accurate estimation. -

We began with some exploratory regression analysis

involving as independent vdriables a wide variety of back-

/
/
/
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ground variables, including ageilAGE i), sex (SEX),
mother's education (MOMED), ethnicity (ETHBL, ETHWHITE),
family income (FAMINC), first'languége’(FLANG), prior |

preschool experience (PS, PSMNTHS), household size

" (HHSIZE), and sex of the head of household (SEXHH). From

heremon we will often for convenience, refer to the abbre-

viations for variables defined in Appéhdik A, where the

. exact coding fo: all va;iables can also be found.

For all tests it was found that restricting atﬁention
to AGEl, SEX, MOMED, FLANG, and the ethnicity and prior o
preschool variables lost very ;ittle in terms of Rz,vthe
proportion of fall score vériance which could be explained.
We were concerned that the effects of first languagé and
prior pteschoél’ might be particularly complex. We ﬁherefofe
decided to_divide‘the total sample into the fdllowing 4

exclusive groups, and to fit a separate régression model for

each group:

.

Group 1: FLANG : First lahguage no£ English

Gro@p 2: PSNHS : Non-Head Start' prior preschool expefigncé

Groﬁp 3: NOPS : No prior preschool eXpexience

.

Group 4: PSHS : Prior Head Start eXperiencé

There are a few children with prior preschool ex- -

perience whose first language was not English, but since 7
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the sample was rather small to begin with, we did not
‘sep;rate‘them out, A durmy variable indicating previous
pfeschooi experiénce was; however, included in the
regression for Group 1.

In all 4 éroups we eliminated from the analyéis the
very few children who were not Black, White, or Spahish
american (Mexican American or Puerto Rican). Since Group 1
was compriséd almost entirely of Spanish Americans, we felt
the results‘would be more meaningful if the others were
eliminated; The analyses for Groups 2 and 3 contain dummy
variables for both Black (ETHBL) and White (ETHWHITE).
Group 4 had nearly all Blacks and Whites, and the ‘analysis
included a dummy variable for Black only.

Note that for children with some prior pmschool
experience, theirx"natural“ devélopmental process may
have been altered in a vériety of ways. Thus, although our
approach is probably most suitabié fz} Group 3 (which in-
cidentally comprises about 2{3 of the samples, we have
éecided to carry through the anqusis qu the other groups
as well, but to be somewhat careful in interpreting the
results. |

In addition to the basic variablés themselves, all
2-way interactions among them were also considered. $evera1

Kanalyseskﬁere run for each of the 4 groups in an attempt to
\ .
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obtain a large R2 with as few variables as possible. ‘The,
_final set of equations selected are presented in’ Tables

V- lﬁthxough V-8 Each row of these tables represents one
‘equation. Variables are specified by the column headings. |
- The entries in any column are the regression coefficients |
asggciated with the specified variable. <For the PSI for
children with no prior pre-school experience, for example,

the regression equation reads:

)

Expected PSI score = 6.518 + .0544 X AGE + .8883 X SEX +
1.549 X MOMED + .0341 X AGEl X MOMED ~ 1.977 X ETHWHITE

=~ .1931 X ETHBL X MOMED + .2596 X ETHWHITE X MOMED,

Before discussing these equations in more detail, we
present two digressions'which hay aid the-reader in inter-
:breting them. First we consider the interpretation of thef -
coefficient of an interaction variable, and then the sig-

2

nificance of ‘R®, the proportion of variance explained by

our independent variables.<

o Interpretation of Interaction Coefficients

Consider any two 1ndependent variables, such as AGEl
; and SEX. The interaction variable is 51mply the product

. of‘tpe two, e.g. AGEl X SEX. The coefficient for such a
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variable may be interpreted.as the effect that a uhit‘
increase in either of the variables has m the effect
| ﬂof the other variable. For example,‘the coefficient of
AGEl X SEX* in the PSI Group 1 equation is -3764. Thus
we can say that, alllelse being‘equal, the rate of increase
of PSI with age is +3764 points per month higher for girls
than for boys. We can equivalently say that the advantage
of being a girl rather than a boy increases by .3764 _
points per additional month of age (or more accurately here
the disadvantage descreases) x

I1f an interaction coefficient is statistically sig~-

nificant,‘it means ‘that the combination of the two variables

has an effect over and above what can be adequateiy-described‘
by simple additive effects. In our example, the advantage
which accrues to an older girl is greater than the sum

of the effects of being a girl and being older.

Significance of Explaingd Variance (Rz)

For the residual 'analysis to-be valid, it is not

necessary that R2 be very large. Bpughly speaking, the

larger R% the smaller will be the variance of the resulting

%

>3
r—

“SEX is coded 1 for girls and 0 for boys.
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residuals, however, and the more precise the analysislwill
be. In‘many'conteXta,in which regression analysis is
used, R? serves as a measure of the strength of the
_independent‘variables‘as predictors o£ the dependent var-
iable. 1In the present context, the‘ﬁalue ef R2 is deter-~
:mined by three factors, in addition, of ce;rse, to random
fluctuations.
) First there is the importance, or strength, of effects
on the dependent variable attributable to the independent
variables, as measured by the regression coefficients.
Second, there\is the variabilitf in our sample. To take
an extreme example, if there were .no Blacks in our sample,
the ETHBL dummy variable could explain no outcome variance
regardless of the true effect of being Black.

1f the distribution of the independent variables is
similar to that in the population to which we wish to
generalize our regression results, the R2 for that popu-~
lation will be similar. If the distribution is different,
R2 may ‘be quite different, even if the effectsvare the

. samd. The values of the regression coefficients do not

depend‘on the distribution of the independent variables in
- our sample, although our‘abilitY'to’estimate these coeffif
‘cients accurately might. ‘

The third factor on which R? depends is the reliability

ofk
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13

ithe‘outcome meaeure*. A test score Y can be thought of as
/ . N «
containing a true component T corresponding to a stable

characteristic of interest, end a random errorx component e.

4

Part of the variance of the true part T can be related to N

meagured independent variables via regression analysis. - /

‘The hiqher/the reliability of Y, the 1arger the proportion /

/
!

of its ﬁ7riance attributable to T; hence the more potentiallx,
explainable variance. Thus, the reliability gsets an upper /
bound'on the proportion of variance explainable;

;éhe‘upshot of this discussion is that alshough , .
maxiﬁiiing.nz is desirable-for_maxihum precision, the value
ofpﬁz is determined by a compiex interaction of factors,
making its interpretation difficuit. - The interpretation

: o} the coefficients determining otr“regres§i6n model, on
the other hand, is straightforward, and for large sampleA
sizes the estimation of these coefficients should be accurate.

Let us look now at the regression models. 1t is
difficﬁlt to summarice all the impligations‘of these
equations in any simple way. To measure the net effect of
a variable in a particular equation, it is necessary to consider
also all interaction variables with non-zero coefficients

which involve this variable. -Suppose, for example, we are

b
e

*We assume here' that the independent variable have perfect
reliability. Unreliability in the independent variables
introduces further complications. See Chapt., VI.
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interested in the effect of age on PSI score for Group. 1
children. Then & one month increase in age corresponds

“to an average PSI increase of

A =7,3764 x SEX + .0363 X MOMED

-

Thus the effect of age intéhis case depends on the valueé-
v . :

of SEX and MOMED. For a boy with MOMED = 12,

A & ,3764 x 0 + .0363 x 12 = .436.
i
" : . 3‘é&/<:ﬁ‘
For a girl with MOMED = 10 »
: E
= .739.

‘X,F .3764 x 1 + .0363 x 10

' At_first sight it may appear that the equations for
‘the four groups on the same test differ wildly. Closer
inspection of the nét effects of:each of the variables re-
veals that over the range of values found jin our sample_ﬁ
the equations are quite similar.#*

With 8 tests and 4 groups, we might not expect to find
consistent paﬁterns in the effect of a given ;variable across
the V;riOﬁs equ;tions. Surprisihgiy; certain patterns do’~
emerge. Thesefare'summarized in Tgbie v-9.

It seems Ehéé séx and interactions involving it tend
not to show consistent patterns, while the effects of age,
.ethhicity, and mother's educatibn are quite cbhsistent;

In concluding this section, let us state that we believe

-
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Effects of Background Variables on Fall Scores

Variable

ETHBL x SEX

ETHWHITE x SEX

‘Net Effect .

PGE 1 | Nearly always +

SEX ‘Nooonsié‘t;ent:pattemexceptingrp.lwhere-”

MOMED . Generally + except sometimes for young o
o : blackc!ﬁldrenanigirlsingrp 1
- AGEl"x SEX Nearly alwayalv+

AGEl x MOMED Nearly always + )

SEX X MOMED. Generally + except for Group 1 |
PGEl x ETHBL Generally - _

ETHEL x MOMED Generally - '

ETHWHITE X MOMED Generally +

No ocansistent p;ttern

No consistent pattern



the rcgression models described in Tables V-1 though v-a

to be reasonabmy accurate, concise mathematical descrip_ions

of the relationship between test scores and various background

characteristics in the absence of pre-school intervention for

Head Start-age children. In carryind out the residual

analyses in the following gection, we shall use these equations
in this way. We recognize that to be formally correct, ’
we should in some way take into aécount sampling errors in
the estimation of the regression coefficients.‘ This would,
however, make the analysis almost impossibly complex and

add little to our confidence in the results.

Implementation of Residual Analygis‘

In this section'wquresentubrief descriptions of the
various ways in which the residual analysis was implemented
and the basic tables of results. At the outset, let us
remark that the residual analysis was carried out for only
6 of the 8 tests. Since the WRAT Recognizing Letters and
‘Naming Letters subtests generally had such low values of R2,
we felt the regression models were of questionable validity,
particularly in 1ight of ‘the floor and ceiling effects. The
WRAT Reading Numbers 'seemed of bdrderline accept:abilit:y,‘g

but we decided to include it.
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 For the six tests, we calculated for each child in

the sample with the necessary data a Metﬁcd 1 and Method
2 residual. “As explained above, to comnute the Method 1""
residual it was first necessary to calculate A » the o,
cxpected.increment; This was found by 1ncrement1ng the%
-child'c‘age by the actual number of months betWéen,his'éallc
anduspring tests and calculating the effect this would 1?
have according to the appropriate equation. Addingtﬁ to
the fall test score, we obtained the predicted spring
score in the absence of a pre-school program.- Pinally,;
the residual was found by subtracting the predicted score
“from the actual spring score. To find Method 2 residuals
’we obtained the predicted spring score by simply substi- -
tuting the child's age at spring test time in the appro-
priate equation. o

| .In Tables V-10 fhrcugh V-15, we present the results
of the Method lkanalysis by model. For each model, we
' present the mean fall score Y, the mean spring scor$ o,
the mean expected increment 3 , the mean residual #

and the sample size. Thus, we partition the mean,gain
¥' - ¥ into two parts: the increase wc would expect on
the basis of natural maturation, and the residual increase

over and above Ehié-which>ggx be attributable to the effect

of the model.
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T e

Method 2 results are predented in Tables V-16 through
.V=21." Here we present the meanppredicted fall.score'g.'
baeed on the regression equations, the mean spring scores,

the mean expected increment, mean residual T. and sample )

2
s8ize. Spring score and expectcd increment means would be
; identical for the two_methods except for the fact that the
ikanélyses'are based on slightly different_ sampies. Also, '
because of the nature of least-squares regression analysis,
the observed and predicted fall score means for the entire :
. sample would be identical. For particular-proqrams,
however, they might differ, since e'program group may on
the average do better or worse in the fall thaniwe would
"»lexpect on the basis of background characteristics.
We will find an apparent‘model effect more credible
if it is consistent across all the sites in the model. To
check this, we have computed the mean residual by both
methodsvfor sach site. These results appear in Tables
V=22 through V-27, |
Having performed these aneiyees it occurred to us
_that there might be some optimel way of combining the two
methods to obtain a better estimate of the mean residual
for each model. It seemed logical to consider weighted
averages of the Method 1 and Method 2 residuals. If r1

represents the residual from Method 1 and r, from Method

u
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k)

2, we can consider all combinations r of the form

‘¢

rewry + (1-w) &, « , - Oﬁ‘w ¢ 1%
\ : o
For any value of w we can compute the combined residuals
and use these as outeome measures iﬁ a one-way enalysis‘d
of.varienee with programs as fecto;s. It seeﬁsvréieeﬁeble
to try different vziues of w and select that value ; ‘ .
wﬁich minimizes the within-group ﬁean sqgare. A more
dstailed rationale is presented in Appendix b;/:The re-
eulting‘ANOVA also providee;a measure of. the statistical ,
;signi;icance of model differencés. The results of the - .
"~ "Combined" residual analysis are ;resented in Table Vﬂ28.
We . were particularly interested in comparisons among the
‘means for the PV children as a whole, the NPV children,
and the Control children. The results of vaxious t-tests
‘'based on. the ANOVA are presented in Table v-29.

. We were somewhat’conce;ned by the fact that the theory |
uﬁderlying‘tﬁe residual aralysis might be less appropriate
for children with some prior preschool experlence.i Since
the ﬁodels Qary somewhat in their proportions of children
in the four groqps for which separate regressions were run,
biased compariions may result."As e check, we computeﬁ |

model means and one-way ANOVA's for the' four groups separately.

Thesé results are presented in Tables V-30 through V=35,

'
G
~




TABLE V-10
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RESULTS OF RESIDUAL ANALYSIS Lo
o ' . . ’ ) N\
- METHOD 1 - . )
~ P8I . } .
Program Fall j. 'Spring Expected #_ Residual Sample
. _ Increment _ .|  Size |
YK . .Yl‘ K . rl\ », . nr.
Far West 14.69 20.79 3.22 2.87 126
Arizona 15.95 20,56 | 3.24 | 1.37 - 184
Bank Street | - 14.11° 16.91 . 3,08 -.28 | 225
Oregon 17.06 23.26 3.36 co2.84 | 141
Kangas 14.10 |  18.86 | 2.77 | 1.9a [ . 41,
' High/Scope |  16.05 19.81 3,13 |- .63 " 169
. Florida 13.96 . 18.52 - 2.82 1.74 |, 138
_EDC 11,88 19,55 |- 2.68 1.99 161
Pittsburgh 13.37 . 19,55 3.40 ©2.77 99
REC  12.45 17.76 2.78 | . 2.53 67
~ Enablers . 14.59 19.62 [~ 3.09 1.94 181
h \ » _ o
- Control 12.22 15.}2 - 2,51 - 439 105
NPV 14.92 19.23 '3.01 1.31 609
TOTAL PV 14,82 19.54 3.07 1.66 | 1588
- POTAL 14.74 19.26 |- 3.03 1.50 2302
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RESULTS OF RESIDUAL ANALYSIS
METHOD 1 '
e
i ‘ . .
Program Fall ?pring Expected Residual Sample
_ SR _ Increment _ _Size
¥ ¥ I r, . n
. 1 .
Far West 37.76 48.40 6.18 4.46 156
_ Arizona 35,14 45.53 5.87 4.52 190
Bank Street 27.73 37.46 3.94 5.80 241
~ oregon 35.47 46. 06 14.69 5.91 | 131
'Kansas 31,17 41.69 4.79 5,74 94
High/Scope 35,55 44.14 5.63 2.96 161
Florida 30.28 41.15 4i63 6.24 141
EDC 29.57 +39.75 3.60 6.58 160
. " Pittsburgh | 32,13 45,92 7,40 6.39 109 .
-aREC 29.28 43007' i 4|08 9072 69
Enablers 34. 80 43.29 5.18 3,32 195
Control 28.50 " 39.26 ‘4.70 6.07 106
. NPV 29.64 41.50 4,76 7.10 592
TOTAL PV 32,70 43.02 5.04 - 5.27 1647
TOTAL 31.74 42,47 4.96 5.77 2345
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RESULTS OF RESIDUAL ANALYSIS

METHOD ...
. "1_"""‘. -
Program ‘ Fall Spring Expected Regidual Sample
: - — 5| Increment . - Size
Y - VAR g T n
| 1 - -
Far West 1.93 4.85 1.39 1.53 123
Arizzona 1.84 5.33 1.28 2.21 194
Bank Street |  1.90 4.28 1.04 1.34 243
Oregon 3.66 8.04 1.24 3.14 138
Kansas 1.23 6.47 .88 4.36 | 101
‘High/Scope 2.08 ' 5,58 1.19 2.31 178
Florida 2.43 | _5.23 1,01 1.80 103
EDC - 2.43 5,91 T 2.69 169
Rittsburgh (- 1.18 4.17 1.59 1,42 101
REC | .81 3.48 1.19 1.49° 77
Enablers 2.02 5.21 | -l.21 1.98 193
Control 1.39 2.74 1.09 |~ .27 85
NPV 1.85 4.95 1.11 1.99 606
TOTAL PV 2,03 5.33 1.15 2.16 | 1620
TOTAL 1.96 5.14 . 1.14 _ 2.05, " 2311
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RESULTS OF RESIDUAL ANALYSIS
 METHOD 1
- "WRTD

Program Fall - Spring Expe‘cted Residual Sampié

7 - Inqr%n\ent 'f‘ si:e

_ 1
Far West .87 2,09 .40 .82 126
Arizona .76 2,24 .35 1.12 195
Bank Street .65 1.4) .30 .47 243
Oregon .78 3.69 .26 2,65 143
‘Kansas .55 2.64 .25 1.84 101
High/Scope .64 1.68 .33 i 183
‘Florida .84 1.67 .26 .57 103
EDC .73 2.18 .22 1.24 169
Pi: tekurgh .46 2.07 .48 1.14 101
'REC .23 1.3 .28 .80 77
Enablers .67 1.74 .34 .74 193
Cohtrol .40 .85 . .25 .19 85
NPV .53 1.!72 .29 .30 607
AN

TOTAL PV .67 2,03 .32 1.05 1634
TOTAL .63 1.91 .31 .98 2326
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RESULTS OF RESIDUAL ANALYSIS N
~ METHOD 1
R

Program Fall Spring Eipected-— - Residual sample
. _ - Increment - ~ Size

Y Y A ry n
Far West 11.83 15. 49 2.40 1.26 2
Arizona " 14.65 17.31 2.16 .49 72
Bank Street 9.28 13.31 1.38 2.66 99
Oregon 12.89 16.96 1.43 2.64 54
Kansas '10. 36 14.19 1.63 2.20 36
High/Scope 10.97 14.21 '2.19 1.04 73
Florida 11.27 116.04 1.74 3.03 48
EDC’ 12,35 16.92 1.52 3.06 63
Pittsburgh 8.82 15.57 2.93 3.82 51
'REC 12.81 14. 44 1.58 .046 32
Enablérs 12.20 14.13 1.91 .031 112
Control ;. ———== | ee=—- me—— | meees -
NPV 10.93 15.70 1.65 3.12 © 248
TOTAL PV 11.57 15.18 1.89 1.71 712
TOTAL 11.41 15,32 1.83 2,08 960



TABLE V-15

. . ' 1530
RESULTS OF RESIDUAL ANALYSIS |
L, , 218
METHOD 1 N,
~EE --
Program Fall Spring Expected Residual Sample
: _ _ Increment _ Size
Y Y' 5 Xy - n
Far West 8.83 13.26 2.34 2.09 58
‘Arizona 8.15 13.90 2.13 3.63 " 13
‘Bank Street|  7.67 11.67 1.73 2.27 87
Ore.gon 11.72 16. 32 1.75 2.85 50
Kansas - 7.06 13.29 1.84 4.39 35
~ High/Scope 9.88 12,23 2.28 .07 66
Florida | 916 | 12.61 1.85 1.59 43
EbDC | 11.47 13.88 1.55 .85 84
Pittsburgh 8.28 13.18 2.58 2,32 40
REC 10.47 | . 11.40 2.03 -1.10 30
Enablers 11.47 13,22 2,25 -.50 68
Control = |  =-=== |  ==<== mm—— e -
. NPV 9.42 12.61 1.82 1.37 253
TOTAL PV 9.46 13,17 2.02 1.68 594
TOTAL 9.45 13.02 1.97 11.60 847



TABLE V~16

154.

RESULTS OF RESIDUAL ANALYSIS
~ METHOD 2
PST
Program Predicted Spring Expected Residual Sample
Fall Increment . Size
% ' T

v Y r, n

Far West 14.85 20.59 3.22 2.53 135
Arizona '15.14 20.08 3.24 1.69 197

Bank Streect . 13.76 16.55 3.08 -.29 242

Oregon 16.24 23.13 3.30 3.58 148
Kansas 12.53 18.72- 2.76 3.43 99

" High/Scope 14.76 19.46 3.14 1.56 184
" Florida 14.07 17.80 2.83 .90 154
EDC 14.96 19.28. 2.71 1.62 170
Pittsburgh 13.83 19.34 3.41 2.11 107
REC 12.59 16.99 2.83 1.57 78

" Enablers 14.64 19.33 3.10 1.59 191
Control 12.07 13.94 2.51 -.65 124
NPV 14.52 19.08 3.02 1.45 636
TOTAL PV 14.45 19.17 3.07 1.66 1700
TOTAL 14. 38 18.89 3.03 1.49 2460



TABLE V-17

!
/

/

4 155,
RESULTS OF RESIDUAL ANALYSIS
METHOD 2
_ LFV v, “
Program Predicted Spring Expected Residual Sample‘
Fall Increment, _ Size
~ d ‘ X, n .
Y ¢
Far West - 34.58 48.33 6.32 7.42 131
Arizona 33.48 45,05 5.83 5.74 189
Bank Street | 28.77 37.32 .05 h.50 248
Oregon 31.37 45,98 .46 10.15 133
Kansas 28.90 h1.45 4,78 1.7 98 -
High/Scope 33.67 43.60 5.58 4.35 178
Florida 30.63 39.58 4.bs 4,51 146
EDC 30.85 39.45 3.61 4.98 166
 Pittsburgh 32.71 45,26 7.55 5.01 99
 REC 28,67 42,38 4.06 9.65 74
‘Enablers 32.75 43.49 5.02 5.72 184
Control 27.99 37.97 h.75 5.23 117
NPV 31.30 41.81 4,76 5.75 604
TOTAL PV 31.57 42.51 4.99 5.95 1646
TOTAL 31.33 42,11 4.92 5.87 2367



TABLE V-18

~ . o 5 ' ‘156 .
RESULTS OF RESIDUAL ANALYSIS \
METHOD 2
TRRIC
Iw
Program Predicted Spring Expected Residual Sample
Fall Increment - Size
A 1
v Y Y, n
Far West 1.92 4.75 1.39 1.44 130
Arizona 1.91 . 5.22 1.30 2.01 205
‘Bank Street 1.69 4.15 1.03 1.43 254
.~ Oregon 2.94  8.02 1.21 3.87 145
Kansas 1,27 6.34 .87 4,20 103
High/Scope 2,02 5.39 1.18 2.19 190
Florida 1.91 4.99 1.00 2.08 147
EDC 2.26 5.86 .79 2.81 174
Pittsburgh 1.03 1 4.13 1.57 1.52 102
REC ' 1.35 3.42 1.21 .86 81
Enablers 2.06 5.10 1.21 1.84 202
Control .88 2.47 1.04 .56 97
NPV 2.02 4.90 1.10 1.79 660
. TOTAL PV 1.91 5,22 : 1.14 2.17 11733
TOTAL 1.90 5.03 1.13 2.01

249¢



TABLE V-19

o ~ 157.
RESULTS OF RESIDUAL ANALYSIS o
METHOD 2
~Program Predicted Spring Expected Residual Sample
Fall , _ Increment - Size’
) . Y‘ ' K r2 , n
Y ‘ )

- Far West .70 2.07 40 | .97 129
Arizona .68 2,18 .36 1.14 204.
Bank Street'.| .54 1.39 ‘ .30 .56 254
Oregon .69 | 3.65 = .26 2,70 145
Kansas .44 2.62 .26 1.93 103
High/Scope .71 : 1.68 .33 .64 190
Florida 57 Y| 1.1 27 .77 147
EDC 63 - .| 2.16 .22 1.31 174
Pittsburgh | .52 2.05 .48 1.06 102
'REC .48 ] 132 .29 .55 )
Enablers .70 1.68 .34 © . .64 . 202
Control .42 .74 , .26 .07 97
NPV » .62 1.75 .29 .84 660
TOTAL PV 0.61 1.99 0.32 1.05 1731
TOTAL .61 1. 88 .31 .96 2488




TABLE V=~20

o 158.
RESULTS OF RESIDUAL ANALYSIS
 METHOD- 2

| ‘ - . | |

Program Predicted Spring Expected Residual Sample
, Fall | : Increment Size
= ' T

Far West . | 11.57 16.37 . 2.39 2.42 59
‘Arizona | 11.86 16.48 2.22 2.41 73
Bank Street 10.76 13.08 1.40 .93 98 -
Oregon 12.58 17.04 1.50 2.96 55 -
Kansas - 10.55 14.19 1.63 2.02 36

~ High/Scope 11.56 13.96 2,17 .23 76
Florida 11.40 14.72 1.78 1.54 57
EDC 12.65 16.68 1.51 3.12 65

" Pittsburgh 10.23 15.55 3.01 12,31 44
REC 10.14 13.47 1.64 1.69 36
Enablers 11.68 14.03 1.89 .46 104
Control """"""" - - -
NPV 11.48 15. 44 1.65 2.32 273
TOTAL PV 11.39 14.95 1.90 1.65 703
TOTAL 11.42 15.09 1.83 1.84 976



TABLE V-21

159.

RESULTS OF RESIDUAL ANALYSIS
' METHOD 2
=
. R Q
Program Predicted Spring " Expected Residual Sample
B -~ Fall Increment _ Size .
3 ¥ r, n
rar West 8.97 12.88 2.46 1.46 134
Arizona 9.39 13.23 2.28 1.56 202
Bank Street | 8.51 11.53 1.81 1.21 234
Oregon 10.37 16. 26 1.77 4.11 148
_ Ransas 7.92 12.98 1.73 3,33 102
High/Scope 9.39 12.12 2.20 .53 184
Florida 8.92 12.14 1.77 * 44 152"
EDC 9.69 13.57 1.76 2,12 169
Pittsburgh 7.86 11.86 2.59 1.41 102
" REC 8.06 10.94 2.01 .86 77
Enablers 9.63 12.61 2.21 .78 186
Control e -———— —— -
NPV 9.21 12.31 1.89 1.21 638
TOTAL PV 9.08 12.77 2.05 1.63 1690
TOTAL 9.12 12,65 2.00 1.52 2328



- TABLE V=22 . leo.
RESULTS OF RESIDUAL ANALYSIS
BY SITE
PSI - |
‘ 1]
PV NPV
SITE METHOD 1 METHOD 2 METHOD - 1 METHOD 2
02,02 ® )
02.04 2,66 4.83
02.09 2,91 2.00 ™
02.13 2,93 1.91 ;
.05 ; 46 1.69
03.08 1.09 2.20
03.09 1.59 W17
03,1€ 1,49 2.44
05.10 -2.32 11
05011 -43 ‘.96
05,12 1.77 -.07
07.11 Z.29 371 2N 1,80
07.14 3.43 3.45 -2.02 1.12
07.19
.02 4 _
08.04 5.0 5.48 2.75 .97
08,08 -1.51 1.06 1.18 1.33
CERUF 17 07 —
09,04 .75 2.95
09.06 1.31 1.17 1.81 2.10
09,10 S
Itg.oz L 1s |
10.02 BER .15 2.35%
10,07 .70 1,31 ‘14 2a
10,10 3.42 1.02 ‘a6 " g
11.06 1.15 1.35 .. 04 38
11,08 2.54 1.81 1.82 .95
12.03 3.13 .10 B
12,04 1.85 4.67
30,01 —7.33 L ez, 4.18 308
27.01 .
27.02 1.66 1.57
27.03 3.89 . 89
27.04 2.95 3.09
27.05 47 .46
. r .56 ’2'W
28003 .97 . '16
28,02 .04 .20




TABLE V-23 . ’ Iel.

RESULTS OF RESIDUAL ANALYSIS

BY SITE ..
PRV "

SITE METHOD ‘1 METHOD 2 METHOD 1 METHOD 2
02002 . . Ty
02.04 5.86 10.36
02.09 1,28 6,00
02.13 | 6.19 : 7.16
03.05 - ¢ ' . . N
03,08 | Ja.74 4.3 5.83 6.21
73,09 . 4.59 4.71
03.16 4.26 7.89 ’

tOl ’ \\
05.10 - 4.76 © 3,69 )
05.11 7.87 6.27 o
05.12 4.90 3.72 L
07.11 6,89 : 7,66 - 6.46 _ 7.49
07.14 5.00 12.26 17.28 7.35

_107.1¢9 C :

/\ [08.02 ‘ ‘ .
08.04 : 2.93 o 9.18 5.39 3.84
08.08.. +40 6,30 3.57 1.78

9.02 3.70 1.95 '
09.04 .73 4.44 |
09.06 -7.18 9.06 Y 8.26 .
09.10 : ‘ 9.59
16.01 . v
10.02 2.46 6.38 1‘_58 3.46
10.07 5.19 2.65 8.31 9.93
10.10 9.99 ...5.07 4.72 1.74
11,05
11.06 6.03 3.54 .96 2.97
11.08 6.97 10.47 4.77 8.81
2.03 7.92 ~.3.58 ~
12,04 _3.42 8.61
20.01 9,72 9.65 ~11.49 5,125
27.01
27.03 4.92 4.85
27.04 1.42 4.80
27.05 7.60 3.08
IﬁTﬁg L S 2.31

128.0 - . 6,29
U28.02 Z,§Z 7.44




TABLE V-24 :
V-2 162.

RESULTS OF RESIDUAL ANALYSIS
K : !
BY SITE
" WRTC i
v PV NPV

SITE METHOD 1 METHOD 2 METHOD 1 METHOD 2
ﬁ02.02 -

02.04 2,00 1.76 ¢

'02.09 1.58 2.16

02.13 171 .86

03.05 1,81 2.03
03.08 2.83 2.73

03.09 2.57 2.03

03.16 1,34 1.29

05.01 _

05.10 2.58 3.29 -
105,11 .76 12 -
05,12 .35 - 41

57T11 2.76 .25 2.64 2.39
07.14 3.53 4.46 5,48 5.29
07.19

08.02

08.04 5,04 4.25 .02 - .68
08,06 3,64 4.15 3,25 2.93
09.02 .64 T .15 ' '
109,04 4.31 4,52 ‘
09.06 .64 .54 .71 .03
09.10

10.01

10.02 - 1.97 2.11 . 4.67 4.26
10.07 . 2‘68 1'85 v 03'36 2138
10.10 1.49 2.30 S -.73 - 28
11|06 3'08 2099 1.17 .94
1) 08 2.41 2,66 2.14 218
1z. 3 1.Us 712
‘112.04 2.37 3.54

20.01 1.49 %13 .08 T
27.01

27.02 2.01 1.99

27.03 .65 170 ’
27.04 3.22 3.81

27.05 1.37 .39 '
28,01 33 .35

28,03 .86 1.25

28002 ' "20 . .38
LS




TABLE V-25 163.
9 RESULTS OF RESIDUAL ANALYSIS
‘ L BY SITE .
, WRTD
) V- , NPV '
SITE, METHOD 1 . |.METHOD 2 METHOD 1 | METHOD 2
1.12 1.16 =
<65 L 99 '
.82 .88 . L
, 97 .. | -
1.31 1,25 1.08
.86 .97 o
- 1.14 . lzgco . i
77 1.04.) )
.25 - .24°
.30 26 »
. 07,11 2.84 T 2.69 90 . .69
' 07,14 2.47 - ~2.71 1.32 1.20
- 07019 - . ' L,
08.02 '
08.04 1.86 1.84 .33 .17
08.08 1,81 _2.02 1.09 83
09.02 .27 . .03
09.04 1.14 1,21 .
09.06 , 67 .45 ~ 46 ; .46
09.10 . - .
. 10,01 | . E
16,02 .74 1.09 1.25, d.27
10.07 .16 .61 1.39° 1.81
10.10 .53 .68 .70 .44
11.05 .
11.06 097 .97 -78 -73 [%
11.08 1.43 1,57 1.57 1.69 ~
12.03 . .96 - .82
12,04 1.58 1.66 .
20,01 .30 .55 ~ .60 16
Y 427,01 , :
27.02 .92 .73
27.03 .26 .13,
27.04 1.02 ‘1.16 |
27.05 ‘1951 4 ’ 132 - .
- 128,01 .24 -.06 )
28.03 -.32 .02
28,02 .10 21




TABLE V=26

164,
RESULTS OF RESIDUAL ANALYSIE -
. BY SITE |
ITPA .
I
PV NPV
SITE METHOD 1 METHOD 2 METHOD 1 METHOD 2
c2.02 :
02.04 2.83 3.77
02,09 5.06 3.85
02,13 -2,11 L 116 ,
03.05 _ - - 4.4
03.08 -2.07 6.42° ° 1.68
03.09 3.22 1.38~ )
03.16 .67 -.24 ‘
05.01 ‘ N
05.10 6,57 - 2.55
105,11 - 11 )
05,12 1,04 -.44
07,11 - 2.78 4,20 4.49 5.91
07.14 2,52 2,00 -2.,19 -2.17
07.19 " -
08.02 ; ’ .
08.04 Y 2.16 1.91 .57
08.08 c.2.19 1.86 1,18 1.25
09.02 1.83 1,84 )
09.04 -1.05 -.95
09.06 3.52 -.06
09.10 » ~ 7.02 (3.48
10,01 . )
10.02 .93 1.45 3.10 2.89
10.07 4,86 " - 1.10 2,08 1.36
10.10 3.72 1.97. . 4.18 -2 (9. ,
1.05 .
11.06 4.06 4.91 5,40 4.54
11.08 - 2,40 1.93 3,15 4.00
12,03 4,56 3,12 .
12.04 2.57 .20
20,01 .05 1,69 3,94 4,08
27.0T1
27002 -e87 .45
27.03 -2,31 1.08
27.04 2.06 -.05
27.05 .19 R .76




3

TABLE Vﬁé7

'RESULTS OF RESIDUAL ANALYSIS

165.

, BY SITE -
ETS
PV NPV
SITE METHOD 1 | METHOD 2 METHOD 1 | METHOD
2.40 2.99
.34 .54
3.06 1,42 ,
1.39 .79
1.67 ° 1.20
5,37 1,84
3.47 1.66
5.28 2.33 ‘
-,35 12 o “"’
.99 .89
I35 4.04 .00 -.30
2.56 4.19 .91 .73
3.88 4,33 1.58 .78
4.93 2.20 3.71 .56
27 -.04
-..lg :1.02
.28 .43 +1.06 .59
.43 1.30 -.05 2.08
4,56 .95 5.31 3.19
1.39 1,98 1.14 A0
12 2,39 1.15 2.77
1,35 1.93 1.14 _ 2.30
1,91 .58
3,27 3,50
-1,10 .86 2.3¢€ 1.54
2.41
-1.40 .06
-1.25 .55
.78 -.10




TABLE V-28 166.

v - RESULTS OF COMBINED RESIDUAL ANALYSIS

Program _ PSI___ PPV WRIC _ WRTD. ITPA _ ETS
' Far West 272 5.79 1.52 .90  1.83 - 1.91
arizona - _1,61. 5.23 2.16  1.16 1.81 2.92
Bank Street, .23 5.3 ‘1.39 .50  1.80  1.82
oregon A 3.08  7.52 3.35  2.67  3.10  3.21
Kansas 2.60 6.55 4.35° '1.88 2,11  3.79
High Scope - 1.11  3.57 2.33 .71 .68 .22
‘Florida . 1.5 5,77 1.93 .67  3.52° 1.78
" EDC - 1.89 6.18 2.73  1.27 3,11  1.65
Pittsburgh 2.57 5.80 1.46 11 3.0 2.52
REC | 2.48 9,99 1.33. .70 1,37 .01
Enable;s 1.86 4.27 1.94 .71 .42 -.19
“Control 23 601 W43 1T eeee aea.
NV 1.40  6.39 1.93 .86  2.79. . 1.37
Total PV 1.72 5.69 2.19  1.06 1.82  1.75
:Toéal ' 1.57 5.89 2.06 .98 2.08 1.63

‘Within Mean-square 14.68 64.36 10.04 ~ 1.47 25.64 10.18

F 9.91 4,01 10.91 37.57  2.42  7.32
‘Significance Level < .,001. {,001 <.001 <,001 “,005 <, 001
W .6 .6 .7 .6 .5 .5
n 2301 2200 2311 2309 901 844
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'

TABLE V-29

TESTS FOR SIGNIFICANT DIFFERENCES- AMONG

PV, NPV, AND CONTROL RESIDUAL MEANS"

PV-NPV _ P$4cOntrol : - NPV=-control
' t Significaﬁce‘ t Signifiéance§ t Signiiic&nce
'PST | 1.75  Above .05 | 5.66 <001 2,79 4ol
PPV -1.77 . Above .05 | -.40 Above /.05 1 .43 Above: .05
WRTC' 1.72 . Above .05 4.26 <.001 13.63 <001
wxi'ro} 3.45 <001 | 6.13 <001 | 4.60 <001
ITPA[=3.34 ° 4001 | vueer  seues
ETS ; 2.11 <005

L]

- * The number of degrees of freedom for each test is so large
that we refer to normal distribution tables for the significance

level,




.
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TABLE V-0,

168.

COMBINED RESIDUAL RESULTS FOR FOUR
G H RE 'YONS ARE BASED
. PSI , L2
PIRST LANGUAGE NON 1IS NO PRIOR
PROGRAM _ NOT ENGLISH PRIOR PS PS PRIOR H
Far West 2.11 & .93 2.83 * - A
Arizona .73 -.81 2,22 .65
Bank Strect ———— -3.54 * 1.36 *** -.74
Oregon 3.49 ** |- - 55 3.66 K** .86
Kansas ———— ———— 3.02 *% ~2.77
High/Scope 1.57 -1.66 1.27 1.34
Florida 2.85 .02 1.60 .20
EDC : ———— 2.91 1.55 2,18
Pittsburgh, ——— —_— 3.05 */ ‘1,49
REC 4.81 ** “—— 2.17. ———
Fnablers 1,44 ' 2.85 1.79 .57
Control .91 -.58 .50 —e———
NPV -.14 .33 1.87 .68
TOTAL 1.92 17 1.90 .64
133 1577

N

161

* Indicates significance p-.05
**Indicates significance p .01
***Indicates siqgnificance p .00}

. i
Significance i1s {fov contras:.with v

430

* %



TABLE V- 31

* Indicates significance p-.0%
**Indicates significance p .01
***Indcates significance p .00)

Ticanceo

Sroy
3

1s Jovr aiwlraot

ity NPV

3 4 1 169.
' COMBINED RESIDUAL RESULTS FOR FOUR
GROUPS_ON_WHICH REGRESSIONS ARE BASED
PRV | v
FIRST LANGUAGE NON HS No”PRIOR
PROGRAM NOT ENGLISH PRIOR PS PS PRIOR HS
Far West 8,17 -2.21 6.03 3.88 *
Arizona 4.65 1.07 '5.64 5.05
‘|Bank Street ———— 1.38 6.32 4.88
Oregon 8.71 * | -13.09 7.45 5.05
Kansas ———- -———- 6.82 3.73
High/Scope - 14,50 -.68 3.14 #xx 4.01
Florida 16.16 1.46 . 5.47 2.06 *
EDC . ~3.30 * 15,78 ** 5.40 5.08
Pittsburgh ———- 2.97 6.39 * 4.84
REC 17.10 5.56 ° 8,90 * -——-
Enablers 6.30 1.11 4.81 -.16
Control 3.45 * 3.40 7.40 -———
NPV 13.30 .68 6.13 . 5.88
TOTAL 10.77 1.91 5.89 5.36
N 150 133 1518 399
\
\
Is
&
!




» - TABLE V-'32

_ . | 170,
COMBINED RESIDUAL RESULTS FOR FOUR
G S H REG S_ARE BASED
WRTC , !
FIRST LANGUAGE NON HS NO“ PRIOR |
PROGRAM NOT ENGLISH PRIOR PS _PS PRIOR HS _

" |Par west 2.60 19 1.52 2.04
Arizona 2.26 1.19 ° 2.02 2,69
Bank Strecet - .48 1.25 1.66
Oregon 3.77 -1.38 4.53 *rx 2.85
Kansas ———— - 4,53 k¥ 2.29
High/Scope .93 ~-.50 2,54 *#* 3.90
Florida 2,29 2,21 1.82 2.43
EDC -2.51 6.01 * 3,21  kxi 2,18
Pittsburgh, ———— 1.03 - 1.64 .29
REC 2.49 .97 1l.14 -———
Enablers 1.88 3.05 “1.78 1.79
Control 3.88 -.56 Ne 35  hx ————
NPV 4.82 .53 1.68 1.71
TOTAL 3.53 .99 1.99 2,02
N 173 123 1576 439

S

* Indicates significance p .05
**Indicates significance p .01l
***Tndicates significance p .001

Signiricance 1o Tor contrcyv ot

TR AN




| TABLE V~33 : , |

. COMBINED RESIDUAL RESULTS FOR FOUR S
GR6UFé'6N“WEfﬁﬁ”ﬁEGEEEEIBEE‘KEE"EKSED | .
WRTD ’
: e
~ - FIRST LANGUAGE NON HS NO’ PRIOR |
__PROGRAM NOT ENGLISH PRIOR PS _ PS PRIOR HS
B - ’ “ \r\‘
Arizona .57 .74 1,17 *» 1.25
Bank Street ——— .51 41 ** .63 *
Orsgon 2,78 K% 42 (2,77 K% 2,20 *kA
|Kansas L mm—— ———- : 1,93 **% 1.32
High/Scope .41 * .35 .70 . 1.54
Ilorida .02 k% .08 .83 ‘ .05 *
EDC .54 1.71 1.02 1,52 #**
Pittsburgh ——— .44 1,21 #* 1.08
REC 1.76 .36 .52 ———
1Enablers .56 *. .78 74 ‘ -,08 *
Control .85 .11 J12 kak -—im-
NPV - . 1,29 .84 .77 594
TOTAL ] 1.60 .58 | Y | 106
N | 13 123 1576 SRV

b

‘

* Indicates significance p .05
**Indicates significance p .01
***Indicates significance » .001

Significance 14 for contrast uvith NPV




TABLE¢Vf34

' o , 172,
- COMBINED RESIDUAL RESULTS FOR FOUR
GROUPS ON-WHICH REGRESSIONS ARE BASED
ITPA | : '
p—— . ’a
: FIRST LANGUAGE NON HS NO’ PRIOR
PROGRAM NOT ENGLISH PRIOR PS P8 PRIOR I.’.f:,,,_

Far West -———— . -2,28 1,96 - 3.58
Arizona . ~2.52 3.10 1.64 2.25
Bank Street ———— 3.02 1.49 * 2.13
Oxegon 2.43 ——— 4,21 2.76
Kansas ———— ——— 2.10 2.17
High/Scope 2.48 .98 73 kX -3,24 k%
Florida 3.94 - 573 * "'3-24 * %
EDC ——— 3.32 3.57 2.63
PittSburgh - _2056 3.87 5.72

REC ' .39 1.17 1.80 ————
Enablers -4.21 .72 ,69 Kkxk -.72
Control ———- -——- ———— ===

NPV -1.41 4.65 3.05 3.50

!
TOTAL .57 .84 2.17 2,70
N 68 47 611 175

g o

* Indicates significance p- .05
**Indicates significance p .01
***Ind: cates significance p .001

Sigriiicance ig for contrast it 2BV




TABLE V-3 5

173. -

COMBINED RESIDUAL RESULTS FOR FOUR
GROU WHICH REGRESSIONS ARE BASED
Efg - o
FIRST LANGUAGE NON HS , no/fnlon
PROGRAM NOT ENGLISH PRIOR PS PS PRIOR HS

Irar West ———e .} 1.76 1.79 3,15
Arizona -2.03 2.43 3.53 ki 1.73
Bank Street - -2.67 1.94 2,03
Oregon S 3.11  kx ———— 3.05 3.89 *
Kansas - . - 3,85 k¥xx% 3,40
High/Scope -1.58 .48 .30 * 1.48
Florida 3.53 ———— 1.44 ' 3.09
EDC -3.35 .68 1.77 1.74
[Pittshburgh, ———— 3.64 2.42 .75
REC 1.13 -00 —029 * . e
Enablers -.80 ~-.95 003 *¥ -1.53
Control Y [ ———— ——
NPV .49 1.00 1.55 1.13
TOTAL 137 .76 1.67 1.79

N | 67 43 565 169

* Indicates significance p-.05 .
**Indicates significance p .01 e
k**Indicates significance p .001 i

Significance ve {or contras. wich iy




;- Teble V-36

Total Sample Size for Residual Analysis

174.

_Ccnbined

valid Fall  Valic Spring Method 1 Method 2.
175 2753 2302 2460 2301
m7 2660 2343 2367 2200
3204 2192 2311 2490 2311
3204 2792 ' 2326 2488 2309
1210 1077 . 960 976 901
1135 2606 847 238 844

.
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R
One final remark concerns the_qaﬁblee on which the
various aralyses were based. The date,requireménts‘for’
Methods 1 and 2 differ slightly* and those for the Com~-
bined analysie are the most stringent. We woﬁld be some-
~what concexned if the data collection did not allow com-
putation of’residuals for very many children. The sample
sizes summarized in Table V-36 would seem to reveal ne

)

cause for concern.

Regults by Test

In this section we present a summary of the results
of the residual analysis for each test. These sumtaries

are based primarily on the combined residuals.

Preschool Inventory

The average expected increment for all PV children
“was 3.07, for NPV children 3.01, and for Control children
2.51. The average residuals were 1.72 for PV, 1.40 for
NPV and .23 for Control. Thus. the growth rate for Head Start
(pv a;d NPV) children over the period betweeﬁ tests in-
creased by roughly 50%, while the rate for Control

children increased neglibibly. Putting it another
Y .

~
Ll .

*The main differance 'is that Method 1 requires fall scores,
while. Method 2" does not. en

O
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way, we would have expected Head Start ¢hildren to gain
about .5 of a standard deviation (see Table TI 25) without B
any preschool; with Head Start they gained about .75 of

a standard deviation. The difference'petween PV and NPV

wag not significant at the .05 level. The overall F-testd,d

"for‘program differences was highly signifioant. ‘The mean
residuals for Oregon (3.08), Far West (2.72), Kansas (2.60), ™
and Pittsburgh (2.57), and REC (2.48) were high. Bank
Street (-.23) and the Controls (.23) were low. Most of
these effects seem fairly consistent across sites, but
Kansas is rather puzzling. The Portageville site showed
the highest mean residuals for the two methods (5.02,
5.48), while Mounds did very poorly (-1.51; 1.06). On
.the whole, children witﬁout prior pre-school etferience

had larger residuals than those with prior pre‘school.

" Peabody Picture‘Vocabulary Test

' The average expected ingrement for all PV children
was 5.04, for NPV children 4.76, and for Controls 4. 70.
The average residugls were 5 69 for PV, 6.3%9 for NPV,
and 6.01 for Controll Thus the growth rate for_all three
groups more than'déﬁblea. In terms of standard deuiationq,
' tha expected growth was about .35 and the actual growth
about .8 for all three groups. The differences among the

three groups were not significant 'at the .05 level.

Y-
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The overall F-test for program differencesxuas significant

“(p (.001). The mean éesiduals for REC (9.99) and Oregor

"7.(7.52) were high, and those’ of High/Scope (3.57) and the

Enablers<(4.27) low. : There appear, however, to be large
veriQtions among sites within models. The 150 children
Qhose first lenguage wss nqt'English'and who were.in a
Head Start progrdm,hedvan,pverage residual of 11,58,
while the 7;in‘the;cbntrcl group averaged only”3.45.

-

WRAT‘Copying Marks. ' - T ‘ e -,
The average expected increment for all PV children

was l 15, for NPV children 1.11, and for Control children

1.09. - The average residuals were 2.19, 1.93, and .43 "

resngtively. Thus, while the growth ‘Ptes for-PV and FPV

"chil ren nearly tripled, we must remember that since the

mean fall“score was only 2:03 On a test with a maximum of

- 18, the spring mean of 5. 33wﬂasstill rather low. In terms

of standard deviations, the expected gain was about .4

and the actual|ga1n EPOUt"75° The PV and NPV means did

not differ significantly, but both'were gignificantly (p<.001)
above the.Control mean. The overall.F1test for program
difference Washighly significsnt. The nean residual for
Kansas (4.35) and Oregon (3.3§)$t°0d out on‘the'high side,
while the Controls (.43) were by far. the lowest. These

results were consistent atross all sites within these mndels,

' although other models (most notably Bank‘Street

Q
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L X : : : -
‘ fEnd High/Scope) showed large site to site variations.

-

,wRAT Reading Numbers

‘ The eserage expected increment for ‘all PV children
was .32, for NPV children .29 and for Control children .25.
The average restouals wexe 1.06, .56, and :17 respectively.
Thus the growth rates for PV and NPV'Quadrubled; of
course the projected growth rate was rather small. In
terms'ofnstandard devigtions, the expe-ted gain wde about

(-4

3 and the actual gain over 1.0. The PV mean Waasignifi-

' cantly (p< .001) higher than the NPV mean, but this was

probably attributable to two outstanding PV models {Oregon
and Kansas) Both PV and NPV weregignificantly (p (.001)
above the Cofitrols. The overall F-test for program differ-

'
ences washighly significant. Oregon (2.67) and Kansas (1. 88)

.cloarly stood out on the high side. The Controls (.17)

and Bank Street (.50) werelow. Results seem ‘quite consis-
&

-tent across sites.

{
. o
ITPA Verbal Expression. '

The average expected increment for all Pv;children was

1 89 and for §PV children 1.65.. Controls were not given

the ITPA. Tht average residuals were 1.82 for PV 'nd 2.7% 4\5

for'%PV. Thus the growth rate for Head Start rhildren more

than doubled. In terms of standard devéations, the expected

r
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~

gain was about .35 and the actual gain about .7 for PV and
.85 for NPV. The difference between PV and NPV was sig-
nificant (p.(.ooi) and somewhat perplexing. The errall
F~test for brqgr;m diffefenceswéssignificénﬁ (p=.005) .

ERC (3.11], Oregon (3.10), and Pittsburgh (3.10) had the
highest meén residuals, while Enablers (.42) and Hiah/

Scope (.68) were lowest. The results seem fairly consistent

across sites.

r

ETS ‘Enumeration.

The average expected increment for all PV children
was 2.02 and for NPV children 1.82. Controls were not
given the ETS. The average residuals were 1.75 for PV
and 1.37 for NPV. Thus the growth rate increased by. about .’
75%. \In terms of standard deviaéions; the expected gain
was about .4 and the actual gain about .7. The difference
between i’V and NPV was b_arelir significant at the .05 19:;91.
The overall F-test for model différences‘wassignificant
(p<.001). Kansas (3.79), Ofegon (3.21), Arizona (2.92),
- and Pittsburgh (2.52) werehigh. Enablers (-.18), REC"
(.61),:and High/Scope (.?2) were low. Effects seem fairly

consistent across sites. :
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A8 we did for the ranking analyais, we shall summarize
" in this section the evidence provided by the residual

‘anatysis bearing on our three major questionsz

-

1. To what extent does a Heaé Start experience
accelerate the rate at which disadvantaged
pre-schoolars acquire cognitive skills?

v

~ Our evidence here is clear and direct. Children in
Head Start programS'apparently gained,gubstantially more
on each séet than they would have without the programé.
For all tests except the PPV, the Control éhildreh shawed
~ small average residual gains, Since there is bound to be
some test sensitization or slzght imperfection in our
regression méhels. these results are quite consistent with
what w? might expect, and further evidence thai the increase
in growth fates for Head Start children are genuine program
effects.and not mathematicalQarfifaCts. We do not, however,
ﬁhderstapd why the Control_children'bn the PPV showed an
increasé'comparable to that of the Head Start children.
From this and ihebranking analysis it seems clear that the
‘Controls performed about as well as the Head Start children
on the PPV. The question is whether Head Start proqiams;

»really‘havé‘nd effect, so that,thé-residuals are some
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kind of artifact, or whether for some reason both Head Start
and Control children do better than we would expect on the
basis of natural maturation. We shall explore this
perplexing issue somewhat further in Appendix F. A
particularly interesting finding about the PPV was « the
tremandous ihcrease in scores for children from Spanish

speaking families. Head Start may. be functioning for these

chillren as an effective early exposure to the Englieh ¢ o

language. This effect seems to hold only for xeceptive and
not active vocabulary, ae the residuals’ of Spanish speaking a

children on the ITPA were rather 1oy.

2. Are the Planned Variation‘modelb simplg bgf
virtue of sponsorship, moré effective than | .

ordinary, non-sponsored Head Start pfogrhms?

3

On three of the six tests (ps1, PPV, WRTC) ‘the *
difference between PV and NPV mean reeiduals failabto reach
significance atgthe .95 level.. The differencé for the ETS
.1s barely significant atvtheJ.os level. EorwtheJWRTD the
PV mean is esignificantly (p< .001) higher, and for the ITPA
the NPV mean is significantly (p;<.001) higher. The
difference for the WRTD can be primarily'attributed to

the stand-out performance of two'models (Oregon and

Kansas). The I1PA difference seems attributahle primarily
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to two models (High/Scope and Enablers) which stood out
negatively. Our impression is that, on the whole, the

performance of PV and NPV programs is quite comparable.

3. Are some PV models particularly effective ;t
" imparting certain skills? | \
Table V-37 presents a shmmary based on the discussion

in the previous section. Of the 22. "effects" noteﬁ, 16

occur in 3 of the 6 tests (PSI, ITPA, ETS). The only test

with fewer~than 3 effects is the PPV, which has none. As |
in the ranking analysié{ it appears that the PPV is not
particularly sensitive to program differences. In terms of
models, it is interesting to note that of the iﬁ positivé |
effects, 11’agé for the "academic" models (Oregon, Kansas, 
and Pittsﬁuréh). Moreover, all‘4 ++'s‘are for these models.

Thus, as in the ranking analysis, the evidence suggests

that the academic modelskmay be geneially more effective

in transmitting academic skills. \
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Table V=37

Summary of Relativé Model Effectivéness

Based on Residual Analysis*

++ Indicates model appears to be highly effective.

+ Indicates évidepce for above average effectiveness.
- Indicates evidence for below average effectiveness.
~- .Indicates model appears to be highly ineffective.

N\,

n .\
Model PSI PPV _ WRTC WRTD. ITPA ETS
Far West +
Arizona . ' +
Bank Street - - -
Oregon + + 1 ++ + ++
Kansas » ++ + ’ ++
High/Scope - | - -
Florida
EDC @ +} +
Pittsburgh + - + +
Enablers » _ ‘ - -

*

*REC not included because with onlyeone site we felt it
unfair to draw ahy conclusions.
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' Chapter VI

- ANALYSIS OF COVARIANCE

» S , e
Theory of the Analysis of Covariance

In this section we discuss the theOrL underlying what
ié currently perhaps the most popular tecﬁnique for com-
éaring the effects of educational programs in’quasi—
experimental situations, the analysis of covariance (ANCOVA).
We begin wiéh the more general problem of constructing
linear models to describe the relationship between post-test
scores and variableé which can be measured prior to program
exposufe, including the pre—ggst score. Let us, for‘con-
venience, réfer to all such preprogram variables as co-
.variates. Suppose for each program we could fit a regression
model which would allow perfect prediction of a child's
post-test score on the basis of the available covariates.
Then, in theory at least, we could compare the effects of
"different programs on children with any specif;ed set of
background characteristics. ,In‘practice, we can predict
with only limited accuracy. Moreover, there would be a
virtually infinite number of possiblg comparisons, one
for eech possible combination of child background char;

aéteristics. To summarize all this information in a

meaningful way would be quite difficult.




185, v

qupbse, however, it turns out that a simpler mathe-"
matical model is adequate. Suppose that the post-test
' gcore Y' for any child can be predicted by some function
(soy F) of his covariate values (say V) plus an additional
effect attributable to the particular program experlenced.

Thus, for individual i in program j we would have

Vgt FV) e (6.1)

ij

where oy apresents a program effect and €44 random error
uncorrelated with the covariates, If F is a linear funétion
of the covariates, it can be separated into a part involving
the pre-tést Y and a remainder, say M, involving the other

covariates. Thus we have

-

Yij. = +8Yij+Mij+e

3 (6.2)’

ij
If this model is abpropriate, it providgs straiéhtforward
treatment comparisons. We simply fit the model and compare

the values of the effects aj estimated for the various brograms;
Each aj may be gonsidered as the expected valué for

individuals in program j after "adjustment"” for the pre-

test and other covari “tes.

| Note that the assumption that the function F (i.e. the

set of regression coefficienés for the covariates) is the

same for all program groups is absolutely essential in
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allowing straightforward program comparisons. To clarify
this point,gsuppose for the moment we have only one covar-
iate, the pre-test, and are comparing two programs. Then
over the ra@ge of possible pre-test scores, there are
essentially three possibilities, as illustreted in Figure
VI-1l. In situation (a)‘we cannot say which program,isf
better. For children with low pre-tests program 2 is better.
For those with high pre-~tests 1 is better. In‘(bf we l
can say that 2 is generally better, but we have no simple
measure ef its superiority, sinfe the difference between
the program effects varies with pre-test score. Only in
situation (c) cen we say simply that program 2 i3 on the
average a, - o, points better. |

With more than one covariate the situation becomes
‘more complex. The essumption that F‘is the same for all
‘program groups becomes more difficult to check.
; If the ANCOVA model is basically correct, the precision
of group comparisons based on it depends on how much ef

the within-group variance can Le explained by the covariates.

As explained 1n Chapter V, the reliability p of the post-
test is an upper bound on the proportion of variance
explainable. Thus,,our goal is'to‘build models with R? as
close to p as possible. ‘

A rather thorny issue which is the focus of much

» current concern involves effects on the. ANCOVA of unrelia

»
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Figure VI~1l

Possible Relationships between Pre- and Post-

Post~Test T

Program 2

Program 1

Post-Test ? | -{

Program ?

A
Program 1

' Post-Test 1\

Program 2

Program 1

Tests for Two Programs

(a)

Pre-Test ~»

N e o
(b)

=

Pre-Tegst—>

/}‘%“’1

—— (o)

© Pre-Test »
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bility in the covariates. If the model describea by
equétion'(6.2) is correct, there ié no theoretical problem.
Some researchers feel, however, that a linear model stated
~in terms of "trﬁe scdres" rather than observed scores is
more approp?iate. Suppose thaf

Yij = Tij' + uij

e ! ‘ ' Lot

where Tij andTij'jare the‘true scores corggsponding to Yij
and Yij' respectively, and'uij and uij' are random errors.
of measurement with mean 3 and uncorrelated with the true
scores. For simplicity, suppose the pre-test is the onlv
covaria£e. Then we can consider a mathematical model of the

form

' = . : . .-
Tyg' =33+ PTyy (6-3)
which implies - j "iix “
‘--. = «+ . + ' - Y ‘-
Ylj aJ bYlj (uij bulj) | (6.4)

In this model, the error term is correlated with the bfg-

test, a violatigh of the  usual assumptions Qh the basis

of which linear models are fit. v;f we try to estimate the aj'S‘
and b using the usual leasp:sdﬁares procedure, we obtain

biased estimatés.

o

N ‘,a";' . A - . . . ‘ ~\ i
’ A COT I ——
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‘ Ks‘we‘mentioned'in Chapter III, several suggestions
'forikcorrecting“.the}ANdeA for unreliability of the co~
variates ‘have recently appeared (e g. Lord, 1960; Porter,
1971). These corrections seem to us rather shaky for use
at the present- time in educational evaluations.‘ For

' one thing, they depend heavily on the rather stringent |
'classical assumptions about errors of measurement Seeond

'jthey make the somewhat arbitrary assumption that a linear
model holds in terms of true scores but not. observed _

- scores. Third, they require a fairly precise knowledge of
‘the covariate reliabilities, and finally, from a practical

' standpoint they are difficult to 1mp1ement, particularly in";
the multiple cova riate situation. It geems to us more ‘
fruitful to try to explain as much variance as possible
using a limited number’of'reasonably reliable covariates,
In concluding this”section, let us summarize the main

; assumptions on which the use of ANCOVA is based.

Assumption;l~ A linear model adequately‘rebresents

the relationship between post-test and covariates for

4

each program group.

-

Assumpﬁign_g: The coefficients of the covariates in

the different program groups are approximately equal,

Assuﬁption 3: The covariates have high enough relia~‘

bility to avoid seriously biased results.
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lmplementation of the Analysis of Covariance

Several exploratory regressicn‘analyses were carried
out with the.spring test score (post~test)‘as the oepenQent
variable and aiVariety of covariates, including.theépre-
test score and fall scores for other tests. For practical‘
reagsons, we limited these preliminary investigations to
three tests (PbI, PPV, WRTC).

Although we feltvthatvinterpretstion wosld be easier
- if we could avoid interaction variables)iit”becemeAcleer
thet iﬁtgrggtigns involéing child ethnicity could not be
ignoredtuwgince we wished to avoid the,intrinuotion of
’manQ .two-way and even higher order interactions, we felt it
would be simpler to divide the sample into Blacks, Whites,
and ‘Spanish Americans (Mexican Americans and Puerto Ricans)
and to build separate regression models._ Within_these
ethnic groups, separate regression models were fitted for
each of the thirteen pzcgramigroups, (11 PV models, NPV,
Controls) with a sufficient number of children*.  One _
of the most promising sets of models is d13p1a1ed as an

example in Tables VI-1 through VvI-9.

. *One model (Pittsburgh) contained no Blacks, and 5 (Far
West, Arizona, Kansa, EDC, Pittsburgh) had not enough N
Spanish Americans to carry out the analysis.
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\LOOking’over the various equations, we noticed that

a fewfvariables tended to predominate in importance. These
were the‘pre-testhcore) fall‘scores for some‘other tests,
ard age. Using only these variables, we fit the equations

j disp1§9ed in Table VI- 10 through VI‘le.e Note that generally»

- there is only a small loss in R2

compared with the more |
complex models described above. Moreover, except possibly
for age, the coefficients seemed fairly constant ‘across
the different models wlthin any ethnic group. We' decided |
to: perform ANCOVA's for each of the 8 tests for Blacks. and
Whites. >We‘felt‘there were not enough models with a sub-
_atantial‘number othpanish Americans to justify running
the ANCOVA for them. We also decided to eliminate age as
a covariate. We ended'up using as covariates the pre-test
score and fall scores for the - PSI and PPV. We‘consideredf
’ the possibility of carrying out a formal statistical test
of the-assumption.that the regressionhcoefficients for )
different groups were the same.‘ An attempt to do this would,
S "'however, have involved us in computational problems
beyond the capabilities of\the_computer programs availaple
to us. | o o g | |
The ANCOVA- was carried out using a standard multiple

regression program.. For Whites there were 13 reatment

groups (ll ‘models, NPV, Controls) and for Blacks, l2




 mable vEe10. R L
. e T e a s . KR
R 3 S LT 201,
'REGRESSTON MODELS RELATING PSI POST-TERT %o =~ -
'~ . PRE-TEST, OTHER FALL TEST SCORES, AND AGE .| - -
p . I B o ; " ' . * .
L ;,.’/ : , ‘
Whites . '/ : _
, y R
L g PSI PRV |- A R B
| Model c Fall ‘ Fall® "Age n. R2 -~
Far West 6.47 | .54y | 074 7] .061- || 137 | .55¢_
: S : .
Arizona 6.71 463 | 4114 | .0467¢| 125 | .543
Bank Street | 3.97 | .574 | .123 | .034° 41 | 787
L oo : “ BN e
Oregon PR .
. Kansas -16.3 | .350 .| .148 | 463 || 4 | .574
. ; e 2 1
migh/scope | 2.20 | .516 | .077 | .1147|| 107 [ ‘643
Florida 1-15.2 | .716 | -.146 . | .448 || -39 | “is52°
EDC 19.2 | .638 | .os0 ] -.159 39 | .62
Pittsburgh 7.66 { .513 | .146 | ".002 -}f 119 |- .56
' Enablers 3.56 || .499 | .144 |. .062 103 1 ..768
Control  {=3.77)| .644 | ,145 099 . f| . 547 .747
NPV 2.68 | .494 | .128 .090 205 .| ,623
¢ : : - N .i
hY
lf




e e .~ . [ manle vI-1l

REGRESSION MODELS RELATING PSI POST-TEST TO

PRE~TEST, omnsk‘FALL-TEST SCORES, AND 'AGE

,Blacgs

R b ] est PPy T
N : ) " ;

‘Ear.Weet‘
Arizona . © | 1.86 | 746 .008 | .o06" || 74
Bank Street | .963 | .463 | .125 |.095 || 215
oregon | 13.2 | .423 | .145 " |.038 e
Kansas . R ETETU I TV S T koo || e
High/Scope  |-.815 | .071 | ,204 |.1a6 || .54
Fldrid§9 | .64 | i518 | 141 . | .026 103
'EDC oo |-3ae | a1 | osd 226 129 .
:?ittsbu;gh;’, e - |
T Rec | B |
_Enablers. .96 | .414 | .130 - |.0a8 || 74

Control -3.62 | .629 | .205 | .o088 s

NPV - | 1.55 | .s543 | .104 | .097 383




‘Far West

‘Tablé VI-12

e

, REGRESSION MODELS RELATING PSI POST-TEST TO

_ PRE-TEST, OTHER FALL TEST SCORES, AND AGE -’

. Arizona

. Bank Street -

Orggoﬁ '

Kansas

' Higﬁ/éﬁope
frlorféﬁ '

" EDC

Pittaburgh.‘”

REC

.Enablers

Control

-

NPV

<1.32 [ .417

17,97 482
- -.324] 386

15.6 .| .561
4,07 | .423

{--2.60] .670

-2.65| .538

.047

139
.203

.+130

.087

w117 °

.101

« 246

-.196
«130

-‘169

.239

.108

.189

76

33

30

44

47

111

i
. Spanish Americans
- 7 -“'
' 1 psx PRV R | ﬂ;;g_
Model 5 c Fall -|--—Fall | Age n R

. +675

1,335,
.354

- .507

.640

,829

.623




T o Table v:;lé e e

“‘REGRESSION MODELS RFLATIMG PPV POST-~TEST TO

PRE~TEST, OTHFR FALL TEST SCORESL_gND AGF

¢

whi tes . B
L . ‘.‘—_;:f:-:.:;-‘;;'»m_,;;;‘;-‘:';“;;; R : . : s mmemes ' “
O ’ . o . -~ ‘1

o | ps1 PPV o B
* Model : 6. ¢ Fall | Fald | - aqge n | ‘p%:

(Far West . 1299 | .o o419 | -.025 || 131 | 550
Arizona . 28.8 322

o <480 | -.072 |l 121 | 484
Bank Street | 19.9 335 476 | .043 || 41 | .588
Oregon 3 _
Kansas J13:4 ) os6 | .sed | 200 i 42 .574
'High/Scope fasa 1 .310° 1 582 | 093 103 | L6770
Florida - .845';.191 | 788 304 39 | .703

 EDC 324 | L2 428 | -,082 39 | .337

Pittsburgh | 26.4 .214 490 |- .n1s 115 611" IR
Rec R

Enablers 20.97 | .406 o6 | o000 || 100 .665
~ Control 1.97 | .550 2503 " | .299 || 48 | '.718

ey - l1s.r | 320 476 | 104 || 200 | 561

NS i




Table,Vx-14

REGRESSION MODELS RELATING PPV POBT-TEST TO

‘1 PRE-TEST OTHER FALL TEST SCORES, AND AGE .

Blacks
. .
R . PSI PPV .
)Model‘. o C Eall Fall Age n " R2
R Far Weét‘ ‘ | o
. Arizona . 5.84 | .824 627 | .066 74 | .s82
Bank Street |12.1 ['.307 | .594 | 067 || 221 | .631
. - oregon | 37.2 | 694 w346 | -.237 || 61 675
| .Kansﬁs 15.3 | .249 .478 11 || 61 | 438
High/scope fl.2§ 4.231' 962 . 250 : 55 1 691
Florida 10.2 | .292 452 | .19l 93 | .439
L EDC .139| 216 646 | .272 || 126 | .e16
~ Pittsburgh *
REC | 4
Enablers .738] .327 576 | .267 || 73 | Ja81
Control 5.05 | .290 .600 .214 52 |-.574
NPV 10.4 | .397 .509 133 || 365 | .546




Table v;-aé

§ ION MODELS RELATIﬂG PPV POST-TEST TO

PRE-TESTJ OTHER FALL TfQT QCORFS, AND AGE -

/

Spanish Aﬁeriéuns

) i
v /
f )
T P8I f PPV | nE
Model ¢ | Fall || Fall _Age - n | R
Far Weat
| Arizona 1
Bank Street f_ o
ofegon  |-12.3 007 /1 “.s61 | .s70. {} 74 | .616
’Kansas , f | _
. High/Scope 40.6 .462/ ..627 | -.368 || - 32 | .369
Florida 32,7 1.28/ 411 | 1564l 20 | .610
. EDC ‘ . | ) )
Pittsburgh /' | R
REC 500 .lfG 1696 | =531 fl 41 | 599 |
Enablers 5,13 | .320 .533 272 41 - | 1697 g
| . . . . : B P
NEV. 7.82 | .533 | .421 243 || 111 | V380
[ e



T minte WAE T

LA

chnnssxon MODFLS RELA?ING WRTC POST-TEST TO |

J f§07; f] 
. pnn-mnsm,,ornza FALL PEST sconns. Ano AGE

Lo

- PSI.
i Fall =

Whites a

. PPV

Fall

WRTC. |

-.92
-2.63

- =5.,31

 f9.64
1-17.7
>-19 8

‘ .499
-4 22

"2 027

"-'209’3

=9.34 )

147
%203

.316

060
«099
159
411
094

.168

147

.223 .}

015,

L0111 -
026

073"

.036
’.174

- 0106

060

010

061

--+038

147

.544.
462

(418

| 020

112
.603

917

.205

_.580

[
. 123

131
,;29:.“‘
,43_

42
110
A0
38

118 o

o=

106

641
605 ]

,500

479
o072 |-
.663 |

505 |
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~ tTable VI-17 ©

-

208f'

"REGRESSION'MODELS'RELhTING WRTC POST-TEST TO

PRE-TEST, OTHER FALL TEST SCORES, AND AGE . -

PSI

Fall

Blacks

PRV
‘Fall

Age

- WRTC
Fall

. 2.75

- ~4.86

- ,042

134
011

-.048
- .183

.238

- .027,

»010

- .031

.036

.079

038

010

)
116
124
.031

026

-.005

.053

-t
‘i

1100
-.239

117
-.115
- .094

| .o4s8

" "-049

oy

5,004

.633
«599
.644
1.13
+570

« 937

.710

.84

.621

427

.887

n . R?
77 316’
)
A
I 228 693
71 .326
66 | .357
52 | .s46 |
a9 .519
134 | Late
f
78 | .s519
4 l E . 6 1 9
396 .530 .
 ﬁ’.¢ i
BRI



Ly  Table VI-18 W
e : C T 209,
REGRESSION MODELS RELATING WRTC POST-TEST TO.

© PRE-TEST, OTHER FALL TESY SCORES, AND AGE

Spanish Ameriéans‘

PSI  |"PPV . WRTC 1y .
R _Fall | Fall ~Age Fall . n. . RE

19.2. 126 | -.076 [-.182 [.629 || 77 .359
9.30 [* 218~ -.148 [-.001 | 865 34 | .463 |
" lozef -.035 | 297 | .ona |.2ea || 27 | a7 | 4
2,30 214 | 057 |-.063 | 773 | 45 [ 326
" Je26] .031 | .0s3 | .023 | .s14 [| 53 .383

-11.9 | -.251 [ .08y | .285 | .826 || 18 [ .570

—24.2 | .205 | -.022 | .460 | .3a5 || 117 | .636




210.

~ treatment groups (lojmodels, NPV, Controls). In‘each’Case,
we could include as independent variables along with the
covariates, dummy variables for all but one of the treat-
ment gioups. The coefficient of a dummy variable estimates l
the difference in program effects (aj s) between the corres—
ponding treatment group and the "base" group for which no .

o dummy was included In our’ first runs, we used the Control
children-as the base group for our comparisons? The‘results
{of these analyses appear in Tables VI~19 through VI- 24. |
.Since wa were also interested in. the signlggcance of
comparisons between PV‘and,NPV, we ran another ANCOVA with
the Controls deleted and the NPV children as our base,

" The results appear in Tables VI-25 though.VI~32,

‘Results of the Analysis of Cevariance by Test
In this section we present brief summaries of the
~ANCOVA rasults for each of the 8 tests in ourix;ttery. In

. _this section, when we refer to an "effect" of 4 program,

we mean the estimated difference between its effect ‘and
that of the Controls. When we say simply that an effect

is significant, we mean at least at the .05 level.

L4

*This could not be done for the ITPA and ETS s’nce the
Controls were not given these tests§.




~Table vi-19. o T

nggp:g_QF AgALyszs OF COVARIANCE
(sppncrs RELATIVE 'TO CONTROLS)* . C

!
. PSI
’ - ! N < ‘ )
White = . ‘Black’
Program - [ Effect . . t Eifect t
Far West 4,63 | 8.38 4.24 4,60
Arizona 4.29 7.67 | 3.41 | 5.03
Bank Street . | 2.90 4.11 1.80 .| 3.09
oregon 5.94 5,77 | s5.86. .. | 852 | .
Kansas 5.10° 7.2 |  2.78 ~3.95 N
High/Scope " 3,35 5.80 2,28 2,09
Florida 2.94 4.07 3.29 5,15
EDC - 5.28 7.33 |~ 3.84 | 6.22
Pittsburgh - 4.79 8.58
REC " 2.27 2.29 |- 2.97 "~ | 3.16
" Enablers - 4.14 | 7.15 L1970 | 2,91
NPV | 4.09 - 7.84 3,37 |  6.04
 Control
Constant - 3.29 3.23 - A
Fall PPV Coeff. - .125 .127
Fall . Coeff. , .
F - 152,39 - - | 152.99 Y
R2 ‘ " .676 .613 al
n . : . 1039 ) 1268
-t > 1,96 is equivalent top < .05
t > 2.58 is equivalent to p < .01
t > 3.27 is equivalent to p < .,001

&




7 meblevi-zo

RESULTS OF ANALYSIS OF COVARIANCE = | L
) L oas ¢ . ' . s “

(EFFECTS RELATIVE TO CONTROLS)*

'}Q*i r99rﬁm L ”*Effédi u~j% — Effect .
" . Far West | o407 |32 | ss1 | 2,98

o 'Srizona' o 2,69 | 2.37 ) 2,44 e .1.59[‘»
. bamk street  |v .52 | .7 | .20 | .24
”:g_ oregon | l.wz | .87 1 372 | 2.64.
" Kansas A' L 2.25 .60 |- 190 | 1.37 

High/scope | 983 | .84 | -.840 | -.58
Fioridﬁ' | ‘ 1.79 | 11.25‘x . 2.02, | 1.58 R e
CEe C2i05 ¢ 143 | v27 | a4 |

 pitisburgh ' | 4.42 | 3.89 o
REC B B2 T TR VR B 3.89. | 2,08
Enablers . 1.63 | 139 -.309 o -,23
NPV : | 2.37 g:24 | 1.69 | 1.54

:.?ontrol

Constant R 20.9 ' . - S 15.2 S )

~ PFall PSI Coeff. ‘ . 311 3 - ,.408 , o
. Fall PPV Coeff. | .509 558 oo :

Fall Coeff.|

) 11]_:.00_”_ - ;v;‘ e 120.6.0 .
R "y, 0609 s . 0564 ,
n ‘ 1011 + 1225

96 is eduivalent to p < .05
58 is equivalent to p < .01
27 is equivalent to p < .001

o ch ot
Vvvyv
W N =
L] - ®




. Table VI-21 . .- S
U - ’ - . - 213‘ -::.i;
- RESULTS OF ANALYSIS OF COVARIANCE - L
| (EFFECTS RELATIVE TO CQNTROLS)* s
WRIC
o .. vhite ~ ‘Black
_\ program ' [TFffect . € Effect T
Far West - 1.74 3.10 - 2.29 3.35
f . - * .
Arizona o 1.83 . 3.25 2,49 | 4.86
* ‘Bank Street | 1.56 | 2.29 ©1.59 3.54°
Oregon » ol -4.40 | 4.40 2.57. 4.89
. Kansas 3.59. | 5.24 | = 4.45 "8.45
High/scope . | 2.51 | 4.33 ' .764 .41 s
' Flofida 2.5 | 3.08 1.28 2,60 ' |
eoc/ . 1.15 | 1.62 | 3.36 7.11
" pitisburgh 1.83 324 | N
. REC . .636 g1 | 1700 2,49
" Enablers 1.58 2.72 1.75 3.41
" NPV o 1.87 3.50 1.53 3.52
.gontrbl
B Constant L - =2.12 | o - =1,82
‘Fall PSI Coeff. | .  .201. .108
Fall PPV Coeff, 1,037 : % .050
Fail WRTC Coeff.| 555 .724
F o ' 67.52 » 96.08
R2 - C.497 ,512
n - b 1033 ~ 1295 -
| -

*

t > 1.96 iszequiﬁalent top < .05
t > 2.58 is equivalent to p < .01
t > 3.27 is equivalent to p < ,001




Table VI-22 "

o | 214, .
| RESULTS OF ANALYSiS OF COVARIANCE IR .
- _ LANC ,
(EFFECTS RELATIVE TO CONTROLS)* ’
. WRTR
) r
| White | ' Black .
Progxam . "Effect t Effect ‘ 1
Far West 1.90 5.68 1.92 3.
~ Arizona 2.26 | 6.77+ 2,56  6.08
Bank Street | 1.33 | 3.28 - | 179 | 4.86 -
. - oregon. 2.11 3.57 1.98. 4.59 s
 Kansas 2.46 6.06 . 3.10 7.17 g
High/Scope - 1,74 | 5,04 1.6 2,62 5
Florida 2.16 5.20 2,39 5.92 -
" spe ] 238 5.67 277 . 7.3
Pittsburgh = .| 2.78 8.25 IR o
REC o - 2.06 3.87 [ 2.62. 4.70
Enablers 1 1.35 ~3,90 1.64 - 3.91
NPV | 1.52 | 4.80 - | 1.65 | 4es
Confrol
’¢ Constant ; 3.72 _ 2.89
Fall PSI Coeff. 1023 ' ) o """"“";069~- e L] _ e
- Fal}: WRTR Coeff. .221 275
R, 34.18 ~ 44.87
R2 | .333 .329
n | 1043 ] 1295
* '1.96 18 equivalent to p < .05

1,
2.58 is equivalent to p < .0l
3.27 i3 equivalent to p < .001




~ RESULTS OF ANALYSIS OF COVARIANCE - ¥
 (EFFECTS RELATIVE TO CONTROLS)* ' i
. WRIN "
| ‘ o |
LT | . White , o Black
kL Proq;am o [[Effect | TE 1 éf?ﬁct — Tt
. Fak West 754 | 132 2,61 3.53 .
~ Arizona | a.23 5.63 2,47 - | 444
Bank Street | oear 122 | 12 | 2.49
- Oregon 1.01 99 2.58.° | 4.4 | .
! Kansas | 222 | 3.26 - | 2.08 3,68 .
‘High/Scope | 1.68 2.85 206 | .35 |
_ Florida 1.00 |14 | 1a3 | 202
. EDC - 4.87 . | 6,78 ° 3.16 |  6.17
';Pittsburgh SR (R L 2.56
REC | 1.47 | 1.61 162 | 2.19
Enablers ' 1.07 1.81 .596 | 1,08
NPV | 864 1.59 S 1.57 | 3.33
Control.
Constant : ~2.90 b -2.86
_Fall PSI Coeff. | - .186 .181
" Fall PPV Coeff. | - -043 | 2042
Fall WRTN Coeff. | .723 S .764 L
P - 87.57 92,66 o
s '. R2‘ . : ' 0561 ‘_ ' . 0503 . . - o
~ . .n R 1043 : 1295
*‘ﬁ > 1.96 is equivalent to p < .05
& >+ 2,58 is equivalent to p < .01
t ? 3.27 is equlvalent to p < .001
‘§;\. - o >|> .
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‘ RESULTS OF ANALYSIS OF COVARIANCE L fe
4 (eFFECTS RELATIVE TO CON?&OLS)*

. WRTD ~
- Ao
; . AR

N

118 : e |
o P White SR o Black
"\yrogram . | Effect s ,t - ?fect e

Far vest. | .642 | 3.25: 1.12 Bl 08 -
. Arizona 877 |43 | .08 | s 95
_Ba@i Street . | 342 143 | .se3 | 3. 14
 oregon . | '1.88 5.28 2,33, | .81 ¢ N
Kansas . _.,”'--1.32 | 5.43 V 1.96 ‘A9.ps;;f o
-~ High/8cope - . | ;384 | 1.89. . 345 1.55
' Plorida ;‘hhy’ 341 - | 13e 676 | 3.35
 Epe | ‘“'1.2o> C a8 1.16 5,99 o

Lty

'Piﬁtgburgh . 1.10  { 5.52 | 3 | e
REC 25 0 |17 - | .56 | 2,350 ¢ :‘
Enablers | : 385 ‘"1;99 . .593 2.eé7"f;f;-}ﬂ.;

ey ] .43 2,47 ; 891 . 4.99

Control _ . : o . L

Constant , -1.05 ' " -1.03
- Fall PSI Coeff. .085 .079
v Fall PPV Coeffo ' 0023 ‘ 0016
. .'Fall WRTD Coeff. v 302 . _ .464
Fz : 71.37 $0.85
- R4, .510 . +498
n - 1043 | o, 1295

t > 1.96 is equivalent to p < .05
t > 2,58 is equivalent to p < .0l ‘ L
t > 3.27 is equivalent to p < .001 - ‘ o

~




- ‘Table VI=25:

3.27 is equivalent to p <

. - < 217.
" 'RESULTS OF ANALYSIS OF COVARIANCE - ‘
(EFFECTS RELATIVE TO NPV)*
; PSI
. - White | Black
Program EfféctJ e Effect t
Far West L5390 | 1.42 .89, 1.13
~Arizona .240 .62 071 15
B&nk Street —1023 -2-10 -1155 "4185
Oregon- 1.95 - | 2.05 2,54 '5.28
Kangas . 1.03 .76 -.578 -1.13 "
High/Scope -.664 -1.60 -1.13 ~2.08
Florida | -1.10 -1.83 -.069 - .17
EDC 1.24 2.08 .488 1.28
Pittsburgh 1661 '1.68
REC -1.87 -2.05 -.461 - .58
NPV "
‘Constant -~ . 7.68 6.73
Fall PSI Coeff. | - 331 +548
Fall PPV Coeff. 122 123
Fall ' Coeff. | |
F L 136413 ' 148.69
R2 :646 0,597
n 985 1217
- * t > i.sslis,equivalént to p < .05
c » 2,58 is equivalent to p < ,01
t> .001




Table VI~26. R | o
. ' L . ’ ' »218, . . *
_ RESULTS OF ANALYSIS OF COVARIANCE . : .

- (EFFECTS RELATIVE TO NPV)*

PPV |
White . Black |
- Program o Effect . Effect Tt ]
Far West 1.69 2.29 '3.86 ° | | 2.4
' Arizona | .350 47 591 . | .63

Bank Street -1.90  |-1.70 | -1.40 .| =-2.22
oregon = . . | =.452 -2 | 2.05 1,99
Kansas | -.094 | -.09 - 238 .23
High/Sscope | -1.31 ~1.63 =2.52 l -2,32°
Flérida -.535 | -.47 R 7T R A |

 EDC -2.56 -.22 =399 - | =52 .
Pittsburgh 2.00 | 2.63 |

REC ~1.76 -.98 " 2,22 1.38
Enablers | -.705 -.B8 ~1.96 . -2,07

NPV -

Constant  23.60 | 16.90

Fall PSI Coeff. . .296 | 414

Fall PPV Coeff. ' «507 ... ¢ .554

Fall Coeff.| ) ¥
F, | 109.22 124.36 ;
R? .599 . .563 |
n . , 963 1173 i
*

t > 1.96 is equivalent to p-; .05
t > 2,58 is equivalent to p < .01
t > 3.27 is equivalent to p < .001




S

- Table vI-27

W

 RESULTS OF ANLAYSIS OF COVARIANCE -
_(EFFECTS RELATIVE TO NPV}* -~ = ' "4

WRTC

R CWhite Black . =
#rggxam o St T Fffest % |
éaﬁ West | -.42 | -1 «;753 1 |
- Arizona : -.058 | -.16 963 | 2.88
‘Bank Street | ~.337 | -.64 068 | .30
Oregon 248 | 2.74 | 1.04- 2,96
Kansas 1.71 3.22 | 2.3 8.22
~_Hi§h/Scope,. ‘ «615 . 1,64f ,' f7;57 f -1.99
" Florida | .257 47 -.246 -.82
‘EDC | 88 -1.35 | 1.8 | 6.86

-t W . . . ) "4‘
~Pittsburgh , ._*:054 A -.;5 ‘ . | s
Enablers 313 | -3 | .217 .65 '

NPV

Constant -,238 K : T+ =,351
'Fall PSI Coeff. | .202 . | .108

Fall PPV Coeff, ' 037 . - . .052
- Fall WRTC Coeff. .562 Co 724
“F ) ~ 66.16 . ’ 97.32

R? . . .484 .505
n S 1003 . 1254

t > 1.96 is equivalent to.p ¢ .05
t > 2,58 is equivalent to p < ,01
't > 3.27 18 equivalent to.p < .001




PR RN e
ol ‘Table VI-28 -

I . . +220.
?; RESULTS OF ANALYSIS OF COVARIANCE . Ey
| _(EFFECTS RELATIVE TQ NPV)*
| WRTR

. ]} | White | ‘Black
‘?rogram Effect t T Rifect t
kar West .399 ¢ | 2,01 276 | .: .60
. Arizona  «752 3.78 .903 3,35
Bank Street -.202 -.68 41 | .78
Qregop " - .609 1.19 .328° . 1.16.
Kansas 945 3.15 1.44 5.03
'High/Scope .242 1.14 -.498 - -1.62
Florida .669 2.17 . ©L740 3,05
EDC - .881 2,80 1.13 5.20-
p%gtaburgh 1.24 6.07 . N |

. REC | 513 | 1.14° 972 2.14
Enablexs ~.145 -.58 =002 .01
NPV . .
Constant 5.42 4.59
Fall PSI Coeff. .026 .071
Fell PPV Coeff. 029 .022
Fall WRTR Coeff, 210 .268
F,| T 27.31 42.78
rZ, - .279 .310

“n - 1003 1254

* £ > 1,96 is equivalent to p < .05
t > 2,58 is equivalent to p < .01,
£ > 3.27 is equivalent-to p < .001




Table VI-29 -

RESULTS OF ANALYSIS os'dbvanxnncg e -
 (EFFECTS'RELATIVE.T9 NPV)*
‘ White S Blgckl
Program - Effect .t EEfect . T
" Far West w138 | -.39 1.0 | 171
‘Arizona | 2.34 6.8 | .90 . 2.50
Bank Street -.034 -.06 -.339 | -1.40
Oregon .107 12 | 1.01 2,68
Kansas - 1.38 2.58 524 1.36
~ High/Scope 781 2,06° | =-1,35 328 |
Florida - ©.190 34 | -.428 | o032 | L
B¢ 3.97 7.07 :>1.so ~ 5.54
Pittsburgh .599 | 1.64 1
REC | .e03 | . .055 .09
Enablers 170 | s »-.969 ~2,70%*
NPV | P i
‘Constant o 24 ,‘ -1.38 3
Fall PSI Coeff. - .187 .181 . |
Fall PPV Coeff. .047 | 045 % . .
Fall ‘WRTN Coeff, - 719 ‘ _ + 756
R | 0556 22156
n - | 1003 1254
* 6 is equivalent to p < .05

t > 1.9
-t > 2,58 is equivalent to p < .01
t > 3,27 is equivalent to p < ,001




LU mable VI=30 o T ‘
| o | 222,

RESULTS OF ANALYSIS OF COVARIANCE
(EFFECTS RELATIVE TO NPV)*
WRTD
White e Black R
‘Program ' 'l-Effecﬁ L -k ' 'Bf?éct ‘ ¢ =
s ‘ ' : ' ‘ ; £
 Arizona | ;[ 338 152 | 1.1

Bank. Street | =.125 -.68 323 | -3.53

Oregon 1 1.3 | 4.38 1.44° 10.07
' migh/scope -.083 | -.64 o544 - | -3.49 |
. Florida [ -.123 =65 | -2 -7
. EDC : .736 3.81 . 278 |- 2.53
g Pittsburgh ‘f~‘23 4.99 - ‘ | ,
=" REC 055 | .20 -.235 | -1.02°

. va | * - 4.?‘: . .
& " Constant y _  -.58 - =.157
°  Fall PSI Coeff. - .086 .079

Fall PPV Coeff. .023 ) ,017

Fall WRTD Coeff. +299 ' : 452

F ‘ - 69.78 : 90.62

RZ 497 .487

n | . 1003 | 1254

96 is'equivalent to p < .05
58 is equivalent to p < .01

t > 1.
t > 2,
t > 3.27 is equivalent to p < .001




Table VI-31

223,

RESULTS OF ANALYSIS OF COVARIANCE e
(EFFECTS RELATIVE TO NPV)*
| | .
© ITPA |
‘White ~ ‘Black
Program - Effeot | € kEffect..'. € -
Far West ‘h "0901-’ . "1-09 "3437‘ . ' "‘030 .
Arizona -.022 | =-.02 -1.86 | ~-1.81
¢ Bank Street 0028 002 1-90 "2085
Oregon 4.91 1.70 | -.833 -.77 :
Kansas - -2.04 | =1.56 508 | -4 | 0
High/Scope | =2.64 -2.83 =171 =1.50 _ .
~ EDC | e 135 | =47 | -9
Pittsburgh | 1.28 | -1.48 b
 REC |7 -4.06 -2.23 -3.45 | =~1.94
Enablers o 21361 "'1-86 "3 361 -432.3
NPV , : o S .
Constant | T 6. o . 6.89 -
Fall PSI Coeff., .iiﬂ .286 E
Fall PPV Coeff. | - . .052 061 a
* Fall ITPA Coeff. .476 .406
R2 | . .388 S .304
n 418 . 476 . ,
96 is equivalent to p < .05

t > 1.
t > 2,58 is egnivalent to p < .01 .
t > 3.27 ig eouivalent to p < ,001




Table VI-32

‘ 224,

RESULTS_OF ANALYSIS OF COVARIANCE
(EFFECTS RELATIVE TO NRV)* . \
ELN %‘
ETS
White S Black
Program ~FEfect - € -*T.":"?ept ¢ ﬁ; |
' Far West S|t .659 | 1,97 . 1,20 1.74
Arizona 1,30 3.78 1.38 | = 3.39
Bank Street 388 - | .74 L2484 |- .87
.“  Oregon | 2.8 2.64 2.34 5.67
'~ Kansas ) o164 | 3,26 2,22 5.04
High/Scope | =-.300 | -.83 “1.14 .| =2,44% "
Florida .733 - | 1.39 . 266 L4 ”
- P | N ,
EDC , 1.41 2.67. .647 1.95
Pittsburgh 1 o3 2138 e
. i
REC | -2.06 -2.51- -1.81 . | :-2.65
Enablers -.738 ~1.98 I .016 04 i
NPV | ' /
Constant 4.11 , 3,76
Fall PSI Coeff. - .180 S .207
Fall PPV Coeff. | ~ 045 - .064
Fall ETS Coeff.|. .404 . .358
F, - 73.56 75.39
R 518 .451
n 974 - 1207
* t > 1796 is equi\}alent top < .05 | s N
t > 2.58 is equivalent to p < .01 S : M
t > 3.27 is equivalent to p < .001 - '

N
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Preschool Inventory

| For Whites the largest effects were achieved by
Oregon(5.94), EDC (5.28), and Kansas (5:10). The Oregon
and EDC effects were significantly above NPV. Smallest
efggsts were for REC (2.27) and_ﬁéﬁk Strest (2.90), “These
weréASignificantly below NPV. For Blacks, Oregon (5.86)
and Far West (5.24) had the largest effects. Oniy Orégon
was significantly above NPV. Smallest eff;cts were for
Bank Street (1.80), Enablers (.197), and High/Scope (2.25).
All three were significantly hkelow NPV, Fdr boéh Blacks
and Whites, all models performed significapntly better

than the Controls.

Peabodx;Picture Vacabulary Test

For Whites, Pittsburgh (4.42) and Far West (4.07)
had the largest effects, both‘significantly above NPV,
Smallest effects were for Ba;i Street (;52), REC (.68),
and Hiéh/Scobe (.98). None of these were significantly
below NPV. For Blacks, Far West (§.51), REC (3.89), and
‘Oregon (3.72) bad the largest effecgg, with Far West and
Oregon signifidantiy above NPV. High/Scope (-584),’

Emblers (-.31) and Bank Street (.27) were lowest, all

. three significantly uelbw NPV. While all model effects

for Whites and 8 of 10 for Blacks were positive, most.

effects werenot significant.

.’1 i



WRAT Copying Marks

. Largest effects for Whites were achieved by Kansas
(5 24), Oregon (4.40), and High/Scope (4 33). Kansas and’
Oregon were significantly above NPV. REC (. 71), EDC (1. 62),

j_ and‘Bank Street (2.29) were low, although none were

significantly beloQ NPV. For Blacks, Kansas (4.45) and
EDC (3.36) were high and significantlylabove NPV, while
High/Scope (.76) was low and signifigantly belon NPV. Foi
Whites 9 of 11 model effects were significant and for
Blacks 9 of -10. ' ;

WRAT Recognizing Letters

For Whites, Pittsburgh (2.78), Kansas (2. 46), and EDC
(2 38) were high, all significantly above NPV. Enablers
(1.27) and Bank Street (1.33) were low, but not significantly
'below NPV, For Blacks, Kansas (3.10), EDC (2.77), REC
(2.62), and Arizona (2.56) were high,-all-significantly
above_NéV. ‘High/Scope (1.16) was low, byt not significantly

below NPV. All model effects were significant.

WRAT Nami_g Letters

For Whites, EDC (4.37) and Arizona (3. 23) were high,

both significantly above NPV. Bank Street,(.84).was low,
. but not significantly below NPV. For Blacks, EDC (3.16)
Far West (2.61), Oregon (2,58), and Arizona (2.47) were

high, with all except Far West significantly above NPV,




227.

. For Whites 5 of 11 model ‘effects were significant, and for
Blacks 8 of 1o. | )

{

WRAT ReadingNNumbers.

- For«whites, Oregon (1.85) and Kansas"(1.32)'wete high,
both Significéntly»éboﬁe N?V.. Bank Street (.34), Florida
(.34), High/Scope (.38), and Enablers (.39)'were‘1ow,

- ‘although none was significantiy below NPV. For Blacks,
Oregon (2.33) and Kansas (1.96) were high, aﬂé both were
7significant1y above ﬁPV, while High/Scébe (.35) and Bank
" Street (.SQ) were low, and significantly below NPV. For

Whites 6 of li model 9ffeéts were significant'and for
Blacks 9 of 10. |

ITPA Verbal Expression

%incé the Control children did not take the ITPA,
no comparisqns wiﬁh-them were possible. From the comparisohs
Qith NPV, however, we find for Whites that,Oregon‘(4;91) ,‘
| vas highest, though not significanély above NPV. REC (44506)
and High/Scope (-2.64) were lowest, both significantly below
NPV. For Blacks we £ind that all had smaller estimated
effects than NPV, with the Enablers (-3.61) Sigﬁificantly

lower.

ETS Enumeration

As for the 1ITPA, no comparisons with Controls were
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-

o possible. From the comparisons with NPVJ for tﬁe Whites‘
Oregon (2.18) and Kansas (1.64)yererugh, élthough neither
was significantly above NPV, REC (~2.06) and‘Enablers
{~.74) were both significantiy:below NPV.. . For »lacié;
‘oregon (2.34) and Kansas (2.22) Were high and both signifi-.
cantly abdve NPV, while Rﬁc (-lfa;)was-significantly_below
‘NEV. | | : h

Summary of ANCOVA Results

Aé'for £he preVibus analyses, we will present in éhis
section evidence furnished by the ANCOVA beéring‘on our
. , )

three major questions.

1. To what extend does a Heacd Start experience
accelerate the rate at which disadvantaged pre-
” y /. ’ ~ . '
schoolers acquire cognitive skills?.

)

Our evidence here come £rom the'comparisoﬁs bétween
the Control and Head Start children. For three of the4six
tests taken by the Controls. (PSI, WRTC, WRTR), nearly all
the PV and the NPV children do .significantly better |
than the Conﬁrolslfor'both Blacks and Whites. For two
tests (WRTN, WRTD) most of the models perform better. Only
for the EPV do the ControL and Head Start ch%ldren petform

comparably. .




between the model and NPV, and the consistency ?M;OSS

.5 positive effects out of 8 tests,

229.

L 2) are the Planned Variation models, sbmply by virt&
v of sponsorship, more effective than ordinary

non-sponsored Head Start programs?

) \fOn the whole it appears that PV and NPV programs'are'f

similar in effectiveness. .As a very rough measure of

over-all NPV performance, we observe that for White children, -

of a total of: 88 model effects on the 8 tests, 51 were

‘above that'of NPV and 37 were below, For Biacks, of 80

»mcdel effects, 46 were above and 34 below.

3. Are some PV models particularly effective at
| imparting certain skills? |
Tabhle VI 33 presents a summary of’ inter-model ,compari-

sons. In declaring a model particularly effective or

ineffective for a given test, we have considered the size Q

© of the estimated difference in‘effects between the model

and the Controls, the significance ‘of the difference

racjal groups. The effects noted in Table VI-33 seem
fairly evenly spread across the 8 tests. It is interesting
that no model has both positive and negative effects.

Oregon and Kansas are overall most impressive, each with



Table VI-33

summary of Relative Model Effectiveness

V'Eagbd on Analysis of Covariancet
. -
3

[
A [

++ Indicates model appears to be highly effective.

+ 1Indicates evidence for above average effectiveness. -

.= 1Indicates evidence for below average effectiveness.

-- Indicates model appears to be highly ineffective i w. ..

L » N -\‘
R .

Model .

*REC not included because with only one site we
unfair to draw any conclusions. ' ‘

1 PSI| PRV | WRTC | WRTR | WRTN | WRTD | ITPA | ETS
‘Far West + ’ -
Arizona ++ iy
. Bank Stfeet - -
‘oreyon s - |++ ++ + ++ ++
‘Kansas ++ + + o+ W
. High/Scope - - :
Florida ” , "
fDC‘ _ “t ¥‘ ++ i
Pittsburgh + J+‘ w
Enablers o -

Ve

felt it = |

el
T

4

[y



Chapter VII

e,

- - Resistant Analysis

‘Lev ’ '
~ Introduction and Theory

It was clear to us that the pre-test was the most
‘important variable to control in making post—test com-
. parisonsw We thought it would be'worthwhile to do” some
exploratory analysis to determine the reiationship between
. fall and sprinq test scores, broken down by program and
possibly backgrounq characteristics. ‘All our previous
analyses used means as summary measures of distributions
of effects, and relationships were fitted via ordinary
1east~squares techniques. While we have confidence in these
analyses, we felt it would be nice to-have at lsas®: one
. analysis using other summary statistics and fitting methods
which would be particularly robust, or resistant to de~
‘partures from the usual assumptions underlying the standard
vprocedures. We were thus led naturally to the,recent work
of John Tukey (1970fg.uTukey's exploratory dsta analysis
e techniques enable the analyst to comb a set of data for use-
¥ ful information without unwieldy computations and formal testsl
based on stringent assumptions.‘ We found.the registant ‘
fitting technique particularly appropriate. With it, we

could conveniently fit a model of the form

Y
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Yigte oy GE(Y) + ey (7.1)

~

~)

where Yij' and Yij are pre=- and §ost-test scores for

individuals i in group §, ey is the error term,.r:\nd'f:l

is a trunsformation or re—expresaion of Yij consisting

-of any power or the logarithm, For example, on the PSI, for
' White children with no prior preschool in Far West, we

fit = the model:

Y' = -,32 + 19.13 logY

For Black ~hildren with no prior preschool in Far West, we

i . ’ « %

obtained
Y' = 26,73 -hg__q_:_gg
S Ty
Note that the class of models described by (7.1} -
can be characterized as iinear in terms of the re-expressed
pre-test score. gThe details of how the appropriate ra-
expression is selected, and the slope and intercept
; estimated can be: found in Appendix E, written by Sharon
Hauck In ordlnary least~ -squares fitting, outlying
observations (those with very large values of e, j) exercise
a strong influence in determining the fitted curve.
Registant fitting is much less sensitive to such outliers..

Thus, it provides a fairer representation of the data
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~in e situation where nearly all observetions reflect'a
eystematic-relationship, but there are a few "wild"
obgervations.  Since these wild observations are not‘given
- much weight in the curve—fitting,'the§ will eleo stand Out"
more”strongly than‘in a'least—squares regression when we-
look at 'the residuals.* |

In trying to apply the resistant. fitting technique to
the various tests in our battery, we found that the floor -
and .ceiling effects of the WRAT shbtests made it virtually
.impossible to implement the fitting algorithm. We decided
to take a different tack with three of the WRAT subtests.
~ For the WRAT Recognizing Letters, Naming Lettere. and
‘Reading Numhers. it seemed that many children were achieving
an effective maximum, 80 that their potential gain- was‘
'nstrongly dependent on where they started out, It seemed
reasonable to consider these as criterion-referenced tests.
We, therefore. set a level for each test which we felt
corresbonded to reasonable mastery of the subject matter.
+ For each child we could then note simply whether or not
‘he reached this criterion. Looking at all children with e
given pre-test score (or narrow range of scores) we could

then see for each program the pzoportion reaching criterion.

*Residual = Observed Value - Fitted Valne
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~It would, of course, be desirable to control for other
 variables as well. Since ethnicity"seemed to have a strong,
relationship to<outcoﬁes, we considerxred Blacks and whites
separately.f Sample sizes were'not‘adequate for further
- breakdown by other background,characteristics;' | )
. The other fiveltestS'did ndt seem to us suitable‘for
~‘the criterion-reference analfsis, since the, ' &id not
involve’such-clear-cut} concrete skills and it was not
clear how to set a criterion for subjeét mastery, For
‘each of these, we performed a resistant fitting analysis.
We broke the children in each program out according to -
ethnicity and whether ox not they had any prior preschool
experience. For "each sub-class in which ‘there were at
"least 20 children, we then fit a model of the form de- |
scribed by equation (7 1). We studied the resulting k
functions.but no_ strong patterns became obvious. We de-
cided to attempt to obtain simple comparisons among programs
by developing a resistant analog to- the usual least-
squares analysis of covariance.

 Suppose that for any ehtnicity by prior preschool
experience sub-class, we can represent the relationship

betwean fall and spring tests by a model of the form:

red

Yijl = aj + Bf(Yij) t ey : (7.2)

*There wére not enough Spanish—Americans to make the analysis
for them worthwhile. -
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That is, we assume that the re-expression f and thevslope
8 are‘thé’eame for all programs. Thus, as in the ANCOVA,
ai becomes4a measure of reiative program effect,

From.the various re-expressions found in the model-
fitting described above, we selected a;compromise re~
expression reasonably acceptable for all programs, though
perhaps not optimal for any particular program.‘ For each

; progran, -a model was then fit using"in:ﬁ;cmmon re-egpression.(
Tnis resulted in a set of up to 13 slopes,* one for.each :
"*'program. From this set we determined aicompromise slope, ..
hopefully reasonable for all programs. Hauinq decided on

both g and f, we could nom,estimate a. by taking a kind of:

]

weighted average of thé deviations of the Y,,'s in group

ij

'§ from th~ function Bf(Y,,). The details of the steps

i
described above can be foind in Appendix E.
To calculate a program "effect" we took the median of
‘the estimated aj‘s and subtracted this from each of thei
' ay's individually. The result is analogous 'to that of a
_standard one-way ANCOVA with effects comthed around a
grand mean of‘all programs. To see how our results com-

.pared with those of the more traditional approach, we

carried ‘out such an ANCOVA.

 %The actuai number was the number of programs with at 1east
20 children. :




. 236.

Results of‘the Criterion-Reference Analysis

Results of the criterion-reference analysis for the
WRTR, WRTN, and WRTD appear in Tables VII~1 through VII-5,
For the WRTR the maximum gcore was 10, and we decided that
to reach criterion a child must achieve a score of atlleast
9. For the WRTN our criterion was 10 out of 13 correct.
The WRTD requires the child to read the numpérs "3{ 5, 6,
17, '41." It seems that 17 proved quite difficult and 41
much too;difficult for our sample. We, therefore, decided
that 3 of 5 correct seemed a reasonable criterion.

For Blacks and Whites separately, we looked at all
'-children with fall scores in certain narrow ranges, ands
" recorded tﬁe number reaching criterionland the mumber
failing to do so. We also'calculared the proportions of
PV children, NPV!children, and Control children reacﬁing
criterioh. Following are summaries of che results., Note
Ehet we elected not to‘perform'significance_tests for
‘differences between ‘proportions. fThere were SO many
bossibie inter?dependent tests‘that significance levels
would be severely compromised - The reeder has, of ccurse,
from Tables VII- 1 through VII-5 a11 the information necessary

to- carry out any tests he may deem useful




~ Table VII-1

RESULTS OF CRITERLON REFERENCE ANALYSIS FOR

- " WRTR
Black

Fall Score %~ 2

%
-‘J. . ‘ 7)) b
I T 3 -
= 0 o o ~ 0 ~4 1Y ~
1d § f£Ee 8a 2o % 3
A O M W o @ A B 8 B &
1 9 12 0 9 3 “3"' 58 0 1 1 12 44
112 37 0 2 15 7 8 0 3 4 42 )8/ 89
o 222330
Fall Score = 3, 4. ‘
2 5 5 4.7 0 110 0o 1 4 8]|2] 39
1 1 11 2 4 6 -2 5 0 0 6 2015/ 37
T, L286 513
Fall Score' =5, 6
2 5 13 4 9 2 6 12 o0 3 5 281} 61
(2 3 9 3 3 7 6 6 0 2 8 37113]| a9
) ' 043 t§§6
Fall Score =.7, 8
316 37 11 14 3 8 28 0 7 9 28| 3136
2 2 12 3 4 4 5 5 0 2 6 291 7/| 47
) ’ .49 -m
Fall Score = 9, 10
7 19 74 29 13 7 18 51 0 4 24 112 | 5| 246
2 2 10 5. 0 6 3 3 0 1 6 12 |1] 38
: - — 303 ;556
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Spring = 9,10

" Spring<9 =

Spring = 9,10
Spring < 9

b

Spring = 9,10

Sg&}ng( 9

Spring 9,10

N

Spring 9

Spring ;9,10

FSprihg <9



‘Table VII~2

=

RESULTS OF CRITERION REFERENCE ANALYSIS FOR

i .864

_“WRTR
White
Fall Score £ 2 _
P ' B 0 .
3y 4 g 4 F g B
=8 s B3 1.8 3 5 g
y i 3 §°8 @8 g b o @ > = J
by 42 m QO M M fu S - ¥ “ﬁ 2‘ 13 &
7.9 0 3 3 2 0 2 12 0 o0 44| 38
7 7 5 7 2 7 0o 1 8 3 5 14 | 52
. ' - »ﬂf”“* : . ‘267 ci 2 . 422
Fall Score = 3, 4 #
7 10- 1 1 3 2 3 1 8 1 3 40
2°6 3 0 1 3 0 0 .1 0 8. 29
'4 .Eﬁ
Fall Score = 5, 6
4 _ $
10 12 5 1 8 6 3 %3 24 1 8 81
8 4 3 0 0 4 1 1 3 2 5 31
. ) 655,
‘Fall Score = 7, 8
0 23 6 2 10 23 6 7 22 2 20 141
8 5 2 0 0 6 0 6 2 1 5 27
~ B 750 .835:
fgll Score = 9, 10
47. 49 12 6 14 48 14 21 3 5 41 293
7 2 2 1 o0 3 2 1 1 1 1 27

Spring = 9,10
Spring¢9

Spring'f.Qllqu
Spring <9

pring « 9,10
Spfinq( 9

Spring = 9,10

Spring <9

‘MSprihg = 9,10
Spring ¢ 9
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RESULTS OF CRITERION REFERENCE ANALYSIS FOR

 WRIN
White
SR % . .
‘ g - [H
$¢ § b g u 3 3 s 3 4
‘ gﬁ E §§ ) 3 ﬁ Q '3 > 4:‘:‘ 3
8 5348 % 4 82 8B 588 8
.8 26 2 1 6 18 2 16 6 1 10 7| 1| 96 spring®l0 -
l104 8230 7 31 66 22 17 99 13 81170 31| 551 spring<lo
7 ‘ i

Black

1 9 8 12 3 0 1 22 o0 o0 2 130] o] 58 spring™10

18 61 181 52 59 . 52 53 102 0 23 69 308] 31] 670 Spring < 10
v - . — .08% 0 .080 | y
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Sl RESULTS OF CRITERION REFERENCE ANALYSIS FOR |
' "~ WRTD '
Black
Fall Score = 0 }f
£ .
' : . i
% e 4 L. g 5 r 4k
2§ -0 g ' o ﬁ - 4 B S
v 1§ f §28 g £y ForygosE
M A O X W m W A B A - H
8 13 22 48 26 3 7 25 O 5 11 . 59} 1 168 spring -3
232 133 9 2141 33 63 0 17 46 212 271 402  Spr1Eg¢ 3
) T 218 .036 .295 . o '

{

Fall Score’= 1

2 0 14 3 8 1 5 11 0 0 1 24} 0| 55 spring=3

“lo 9 13 0o 0o 5 3 8-0_ 0 7 23 1| 48 spring 3 -
, - 511,000 .53¢ SRS

2 4 12 3 5 2 2 9 0 0 3 13| 1| 42 spring’ 3 -

1 4 1. 0 11 2 2 0.0 2 4] 2] 14 spring-3
. - SIS LT

X

Ty
o\
’—D
[
0
Q
O
r
(+]
it
(%)

-

I3 2 20 6 4 0 6 13 0 2 1 17| 2 57 Spring -3

o o 1 ©0 6 0 1 -0 0 0 0 1| 0 2 Spring '3
~ 947 1.000 965




'Table VIiIi-s
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RESULTS OF CRITERION REFERENCE ANALYSIS FOR
 WRTD A
WRTD

ey

White

Fall Score = 0

B .
§ y g o 9 ; ﬁ e &
.3‘2 . 8 @ ol R} ~ v ~
¥% &8 8 fa S u te ¥ & 3
mod @& 9 M i B A a8 .:5 % O &
27 29 5 3 17 28 5 14 37 5 22 51| 37| 192 spring 3
54 44 23 0 12 38 10 8 49 .9 39 104| 25| 286 sSpring 3.
o -3_29 ‘IU, .m :

- Fall Score

L]
[

20 15 2 2 4 2 2 3 12 0 -8 8| 1| 60 Spring"3

.l

8 4 1 0 0 3 1 0 4 0 5 7] 1| 26 spring 3
, ‘ : .533 .500 .69% B

y
o}
[}
—
wm
Q
O
In]
o
L}
»n

. T , :
is“ 6 11 2 1 3 8 1 1 5 1 5 6] 21 44 spring 3
4 .
2 1 1l 0 0 2 ¢] 0 0 1. 0 2 1] 7 Spring 3
.73@*73€7f.§€T *
!
¥

Fall Score

[}
w

4

16 21 4 3 4 17 7 10 6 0 3 15| 1| 91 sSpring 3

2 0 0 0 00 0 0 00 o0 ol o
— — —1.00 1.00 .978

Spring . 3
, e
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WRAT Recognizing Letters

For Whites, we noticed that the proportion of PV
children reaching criterion was higher than the proportion
of NPV children fof all 5 fall test score levels. It. |
appears that Kansas,APittsburgh, and possibly Arizona gnd
EDC are particularlyveffective. For Biacks PV children
also did consistently better than NPV children except .for
those reéching criterion in thé fall. Kansas seems par-
ticularly effective, and possibly Arizona and EDC. .Note
that for most prhgrams ahd fall scores, the proportion

‘reaching criterion is smaller for Blacks than for Whites.

WRAT Naming Letters .

It turnedkoutnthat nearly all children scored 3 or
less in the fali, and very few of these reached criterion
in the spring. Thus, it was difficult to make much of the
- results. - Thgre is some evidence that Arizona, Oregon,;and

EDC may be particularly effective.

WRAT Reading Numbers

For both Whites and Blacks the majority of ‘¢hildren
scored 0 in the fall. There are enough with other scores
’to hé«wotth ?resenting, but too few to draw.cohciusions.

' Fdr‘those with falliscores of 0, the proportion reaching
criterioh was higher for PV than for NPV for both Blacks and

Whites. The proportion for Whites was higher than that for
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Blacks for both PV and NPV children. For Whites, Kansas
and possibly Oregon seem paréicqlarly effective. For
‘Blacks, Oregon is outstanding and Kansas alsgo gartiéﬁiarlyv‘

effective. - B : »

Résu{&g of the Resistiint Analysis of Covariance

As explained above, we initially atfemptéd a ée—‘
sistant fit to degéribe the relationship between fall and
épring scores for each of our tests. As a result of
. ceillng and floor éffects, this proved particularly d.ffi-
cult for the WRAT subtests. For the other tests, it was
difficult to summarize the results meaningfuliy, and we
decided to atéempt the reéistant ANCOVA anaiog. Unfor-
tunately, for the ITPA and ETS, many of the mbdels~did notf
cont&in enough children to justify their inclusion, and
the choice of a compromisge re-expiession.tb be applied to
all programs was very difficult.. We, éherefore, decided
to carry out.the'resistant ANCOVA for the PSI and PPV only.

Thé results appear in Tables VII-6 and VII-7. . For.

each ethnicity by prior preschoqllsub*classes, we have
calculated an estimated effect: for each program containing
at least 20 children, relative to the median effect for all
guqh programs.-‘Aslé comparison,'wé have aiso;performed

!
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b T

S RESULTS FOR RESISTANT ANALYSISIGF COVARIANCE FOR
. “/ ) i ' v . I'd T

.
" PSI
N _—
— 4
. - b ) - .
1 [ 'h . . TR T
EETAGE S ‘
TR -

White . Black  Sp. Amer: White  Black -~ ..
No No _No N ) :
Program ° |[Prio: PS |Prior PS |Prior PS |Prior PS |Prior PS

Far West - .9 3.1 | fﬁ;‘ :
arizona, | o [. 170 | -8 o

Bank;Str§é£.' ‘ ~1,2 o f =1.6 -2.0
Oregon . 1 3.0 © 3.0 . ’ .6
~ Kansas 6] - .3 . B - L
%E{ﬁigh/Scoﬁé e .1'. - .4
" Florida g | -1.5 |- 1.3 | .2

EDC o e | 5
Pitt;burgh /.2_ | ;' -0 T
REC | ' % | - .3 o

Enablers | .6 | .1 | 0 o ”

_Control . - -4.1 - .3 - o | o
wev .| -2.0 |- .1 - .4 0 - .2

~

Coefficient| 71.6 /65 .69 .55 5.1. |
Median . | 40.4 . 8.2 9.6 . | 13.1 | .. o2
n S o .807 . 250 [ 179 312

Re- . X . L
expression - .5 1 1. 1 . .5
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Table VII-/ 245,

¥ | RESULTS OF RESISTANT ANALYSIS OF COVARIANCE FOR

»

P . ’ PPV
. , ey

o

White

-

5p. Amer. White

Black ° ‘Black

. No No No . : :
PrqQgram Prior PS Priqr PS |Prior PS |Prior PS |Prior PS

Far West - .2 6. ‘ '
Arizona 2 .5 -2.6 1.2
Bank Street| .1 -1 -1.3
Oregon 4.1 0 |

b

Kansas - 1.7

High/Scdpe - .7 ~1.2

Florida .8 .2%5 -1.7
' EDC. | | 0 0 : .3
Pittsburgh | .6 6.4 -
'REC ‘ | ‘ .5

Enablers = 7 -1.8 0 - .9

Control 0 0 '

NPV - .6 - .5 4.1 2.1 - .2,
Coefficient| 36.9 .71 6.11 | 712.53 7.36
Median ' 8.7 17.2 11,2 68.2 1.5
n 692 . | 765 248 | 136__ 272
Fe- 3 |
exprescion log 1 .5 -1 5

A




Table VII-8

RESULTS OF ANALYSIS OF COVARIANCE FOR
. ps1 |
White ' Black Sp. Amer. White Black
No No No : ;o
Program Prior PS [Prior PS |Prior PS |Prior PS |Prior PS
Far West | 1.1 1.8 1.2
Arizona .6 V2 - 6 - .2
Bank Street -1.6 -1.3 ~1.8
Oregon 2.7 2.7 | 1.1
Kansas 1.0 . 1‘ |
-~ High/Scope 0 -1.1 )
Florida - 4 .6 - .6
EDC | - .4 .9 .9
Pittsburgh 7 - .6
REC -1.0 |
Enablers .9 - .7 - .6 .6
Control -3.7 -1.7
NPV -1 0 - .5 -2 0 \
ggg§$§g}gﬁt .685 .702 .6;0 i .6?1 656 i
Spring | . {
Mean 20.52 16.55 19.51 22.65 20.68 |
.Fall 2
Mean 15.58 11.99 13.95 17.95 16.89 |
F 9.980 5.411 7.457 2,239 4.608
Signifi-
cance ¢ .001 <,001 < .001 .04 .002




Table VII-9

_ RESULTS OF ANALYSIS OF COVARIANCE FOR
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- WP

PPV
white Black Sp. Amer. White . Black
, . No No ~ No ‘

Program Prior PS |Prior PS |Prior PS |Prior PS [Prior PS

Far West -4 3.7 f

‘Arizona .8 1.2 ~ .6 .4

Bank Sfreet - .6 _1;4\' -1.4

Oregon 3.0 .i

Kansas - .?

High/Scope - .7 -2.9
- Floridai’ W2 1.6 -4.4

EDC -1.6 .4 -1;1-'

Pitteburgh | 1.4 | 1.2 :

REC _: | .8
" :Enablers -1.3 -2.0 - .5 -1.3
' Contro}_ o -1.7

NPV - .3 = .8 4.0 .2 0

ﬁegression o «

Coefficient .600 .677 .521 .626 " 678 -
‘*spxing Mean| 47.68 36.71 43.28 _45;63 41,79
| Fall Mean | 37.05 | 25.87 | 29.24 39.53 | 31.72

| .903 | - 3.607 4.780 525 1.38

Sighifi- - ‘. e

cance, not sign. < .001 .002 [not sign. |not sign.
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with those of our\resistant ANCOVA,
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B}

an ordinary least—squares ANCOVA with effects computed

about the grand pean. - These results appear in Tables

" VII-8 and VII-9.! We now present brief summaries of the

N ! .
resistsnt ANCOVAyresultsf

» \

Preschoolg;_yentoﬁy

- For White c ildren with no prior pre—school, the

Controls. have.by far the lowest effect (-4.1). For

/

< Blacks with no prior preschool Far West (3.1) and Oregon -

(3 0) are high, and for Spanish Americans, Oregon (3.0) . >._
is outstanding. The effects for both Whites and Blacks
with prior preschool are rather homogeneous. Overall it
appears that Far West and Oregon are particularly effective,
Bank Street and\Control particularly ineffective. The ~

results for the\xtandard ANCOVA seem remarkably consistent

Peabody Picture Vooabulary Test

>

For White ch‘ldﬁen with no prior preschool experience,

program effects seem quite homogeneous.‘ For Blacks with no

R

*There wereé three main differences between these ANCOVA's
~and those carried-out in Chapter VI. First, the children
were broken down by prior preschool experience as well as
ethnicity. -Second, the effects were computed about the
grand mean (an unweighted mean of the spring means for all
programs) rather than relative to the Controls, Third, the

‘analysis was carried out using an unweighted means approach
rather than exact least-squares.
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brior preschool, Oregon (4.1) and perhaps Florida (2.3)
seem particuiar;y efféctive. For Spanish-Amexiqans, NPV
(4.1) does best. For Whites with preséhool; Pittsburgh

- (6.4) Seems highly éfféctive,‘and Arizona (-2.6) possibly
ineffective., For Blacks, program effects are gquite homo-
geneous. The generdl profile of éffects from ﬁhg standard
ANCOVA is similar, although the magnitudes of effects
differ.

-We’have results for only five tests (PSI, PPV, WRTR,
WRTN, ﬁRTD) £rom tﬁe~analysgs discussed in this chapter. ’
As in'prévious chapters, we;present here thg evidence pro¥

vided by these analyses bearing on our three major qdestions.

1, To.whét extent does a Head Start experience.
accelerate‘the_rate at which disadvantaged pre-

schoolers acqﬁire cognitive skills?

For all tests except the PPV, the Controls appear to
do substantially worée than both the PV. and NPV children.

On the PPV, Head Start and Control results are cdmparable.

2. Are the Planned Variation models, simply by virtue-
... of sponsorship, more effective than ordinary non-

spongored Head Start programs?
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For each of the 5 tests except the PPV, the’PV
programs as a wholé pefform sliéhtly better thap NPV,
?Qf the pév, their performance is roughly equivalent. We
are inclined to attribute the slight superiority of PV
to a couple of particularly_effective>models, so. that,

except‘for thesé, the effects of bv and NPV are ¢omparable.

3; Are some PV models particularly effective at

imparting certain skills?

' .

Table ViI-a presents a summary qf intér-model compari-
sons.  In dec%ding whether to declare a\mdd91 parEIcu1ar1y'
effeétive, we havgkcﬁnsidered whétherfthe pfoﬁortion
reaching criEFrion is consistenély.higﬁer.than‘the over-
all pv proportion for all eghnic groups ahd fall scbreg{
:akfpf the PSI and PPV, wé‘havé(consideréd the size of )
.’eﬁfects ahd'their consistency over theqetpnicity by prior
p;eséhool sub-clagses. Note that‘out of il positive

effects, 7 are for the acaaem{h,models%(Oregon, Kansas,

Pittsburgh). Overall, Oregon'is most impressive.
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Table VII-10

SUMMARY OF RELATIVE MODEL EFFECTIVENESS

BASED ON RESISTANT ANALYSIS*

++ Indicates model appears to be. highly effective.

+ Indicates evidence for above everage effectiveness. -
- Indicates evidence for below average effectiveness. ‘%

>

; - Indicate% model appears to -be highly inecfective.

ARy

. Model PSI PPV WRTR WRTN ~ WRTD

*Far West o+ o

Bank street | - | . | .
' Qregon»r 1o+ ! ' < + NS I
--Kansas4« =] 5 ! S , :1 o L
High/Scope | | - -
. Floridar | . |
- EDC I 1 ) -t B

Pitpéburgh - ‘ : S+ +

Enablers - - I Sa

i*REC not included because with only ‘one site we felt it

- -unfair to draw any conclusions.

R

-

C e
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Chapter VIII

- ’

Background Characteristic by Program Interactions

_ Introduction

The previous four chapters have attempted to
present a picture of the pattern of overall effects of
various programs. In this chapter we explore the question
of whether the relative effectiveness of various‘prqgraﬁs
is related'to‘certain-child béckground characteristics.
Featherstone (1973) studied this question using the 1969-
70 and 1970 71 data. We are in no way trying to replicate .
her careful and thorougﬁAstudy. Without a carefully
designed randomized experiment, the problems involved
ih estimating interaction effectsﬁare much more difficult
than the alreedy difficult problemsvinvclved in measuring
main effects-(see Chapter III). Definitive conclusions -
from our data are virtually impossible. Nonetheless, we
felt that a modest effort to see what interactions are
suggested by the data, and how they relate to Feather-
stone's»general conclusions, would be valuable.

The Outcomes_featherstene used were the Stanford-
Binet IQ and the 64-item PSI. Since néither of these tests

was given in 1971-72, comparisons with her results are .
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| difficult. Thé;backgrqund characteristics she ‘considered
were inltiai‘(faii) 1Q, prior preschool experience, sex:
age, socio-economic status, ethnicity (Black and White
only) and cognitive stylé (as measured by the Hertéig- '
~Birch coding of the Stanford-Binet). We have no measure of
IQ for the 1971-72 cohort,‘and, although a version of the
Hertzig-Birch scorinq‘szstem wag used with the 32-item

PSI, we felt the system was too experimental to use at

this time. As for SES, we felt that from the standpoint

of relijiability and impaét on test scores, mother's eduff 
cation was ohr best variable. We therefore decided tQ;
look oqu at sex, mother's education, ethnicity (Bléék

and White only), age, and prior preéchool experience,

- since the interéretation of interaction effects is
sometimes confusing, it may be useful to expléiﬁ'exactly
what they mean in this :ontext, and why they are so diffi-
cult to estimate. For ¢implicity, suppose we have two
" programs, A and B, and that sex is the background variable
of interest. Assumé we have sohé measure of program
effectiveness (e.g., residual, adjusted mean) a :d that
inlterms of this measure we obtain the hypothetical results
displéyed in Figure VIII-la. 1In this case there is no

interaction between sex and program, since the difference

between the effects of»ihe two programs is 4 for both boys

‘
v
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Figure VIIi—l

oo

ILLUSTRATION OF PROGRAM BY SEX INTERACTION

Program " Interaction
A B
Male 12 | 8

(12—8Y-(i4-10) = 0

Female 14 10 - ’
’ . ‘ !
‘ (a) ‘
AL
- Male 12 8
(12-8) ~(14-12) = +2
Female -} 14 12
s 3
- A (b)
Male 12 8
(12-8)~(10-12) = +6
* Female . 10 12

(c)
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O
f ‘ .
and girls., 1In situvation (b), on the other hand, the

. difference between program A and B is larger for boys than -
for girls. Thus, the relative effectiveneés of the. pro-
grams is related to the child's sex. We have a program-

by—sex interaction. Finally, in (c) we have a disordinal

interaction., Not only is the diffefencevin effects gfeater‘
for boys, but the direction of relaﬁive effecpiveness of
the two:programs is actually reversed; Program A is better
than B for boys, while program B is better for girls.

ngice that an interaction is really:ra difference é
of differences. Thus, in estimating an interaction effect
from a finite sample, a small sample in any of the four
cells can lead to i@precise estinates (i.e., largekvariance).
In the extreme, an empty cell makes the estimation im-
possible. If, for example, there 'were no boYs<in program A,
no statistical procedure could progide'a reasonable{

estimate of the interaction,

T, .
1 ° 1
I3 I

Methodology

We decided that the simplest way to measure inter-
action effects would be to use the "combined" residuals
derived in Chapter V as an outcome measure. Recall that

the residual is an estimate of the effect of the program
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in which the child is enrolled over and above’What we

would expect on the basis of natural maturationt "We ¢an
perform a‘two~way analysis‘of variance, with programf

and a background variable as factors. Thia ANOVA will
provide an F-test for the significance of the overail
iﬁteraction:effect. Looking at the pattern of cell means;
we will hopefully be able to int4Ppret any interactions
detected. As an added benefit, we will also obtain F-
tests for the main effects of program -and background
characteristjcs.\ If we observe a large ma1n effect corres-

~

pondlng to a background variable whlch is unevenly dis~
tributed across the various programa, there\may be some
bias in the magnitude of the estimated model mean residgals.
Because the design is quite unbalanced (unequal cell
siaes) an exact least-squares solution would bhe quité‘
complex. We therefore carried out an unwéighted means
analysis. Unfortunately, for some background varlablesf
~.the design may be so unbalanced thuat the F—test resulting
from the unweighted means analysis may be misleadiqg,
Since our primary interest is in the estimaticn of’cffects‘
rather than formally testing hypofheaes, this does not
concern us overly.'.Morecver; in carrying out ANOVA's on

the six tests for which we have computed residuala, for

each of the five hackground characteristics, we perform a
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~large number of statistical tests. Thus the formal signifi-
cance level of any individual test might be compromised

even with an exact least-squares analysis.

Results of 1lnteraction Analysis

In this section we present the‘results‘of the
interaction study. Detailed results are presented in
Tables VIII-1 through VIII-28., We first present brief
summaries for each background characteristic, followed by

some concluding comments.

Sex. The only significant main effects for sex occur on
. the PSI and PPV. There are small differences favoring
boys on both. There are no significant program-by-sex
interaction effects on any of the tests. ‘The’overall
pattern of relative’model«effectiveness is quite similar

for boys and girls.

Ethnicity. All tests except the WRTD show significant
main effects for ethnicity. The PSI and WRTC effects
favor Whites, while the PPV, ITPA, and ETS effecte favor
Blacks. Only the WRTC and WRTD have significant inter--
action effects. The WRTC effect (p{.001) isllargeiy

attributable to High/Scope and .EDC. High]Scope was highly
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effeqfive for Blacks and.Below average for Whites, ‘Theeé
results may well be attributable' to site characteriséics '
other than ethnicity, as ethnlcity ahd.site are confounded.
From Table II-2, we see thét~o§ High/Scope's twb sites |
Fort Walton Beach was 75.3% Black, while Central Ozarks
was 1008 White. In EDC virtually all the White children
‘were in one of the two sites., High/Scop;Jnay also be :-

N .

responsible for the WRTD interaction effect (p=.05).

Age. wé divided the age range into thréedatggoripsiﬂdiz

under 54 months, 54 to 60, over 60. There were only fédr‘

tests foerpich‘the age distrubution was euffiéiently‘

balanced to allow us to carry out the analysis. Even for

these four (PSI, PPV, WRIC, WRTD), it was nec@ssary‘to<w “' <
eliminate the Oregon model, éincé it contained no children
under 54 months of age. Adll EeStS ekcept thé PSI have. _
significant main effects for age, and the PSI,efféct'

is almost significanﬁv(pé.os). For the PSI and PPV,

age is negatively related to>residpa1 size (yougger children
‘gain ;ore), while for the WRTC and WRTD it is éésitively
related. Interaction effects were significant fof the PSI
(p=.003), WRTC .(p ¢ .001), and WRTD (p=.04). The pattern
of‘interaction effects is difficult to’interpret.~ Moreover,

several models contain very few children over 60 months of

age. If we look only at those children_GO months old

» 3

G
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Ty
-
“

. or younger, the pattern of relative program effectiveness

" appears fairly oonsistent across the two other age groups.

(S
.
f

Prior Preschool Egperience. Three of the six tests show

significant main effects favorinq children with no prior

preschool expsrience. These are the PSI (p ¢ .001),

ng (p {.001). and” WRTC (p=;925). Recall, however, that intix

Chapter V we noted that the residuals may be less valid
measures of program effectivenss for children with prior

preschool.experience than for'those without. Thusyan appar-

‘ent prior preschool effect might reallf be an artifact of

the wa§'in which the residuals were computed. Significant

interaction.effects occur on the PSI (p (.001) and WRTD

(p— 01).  The PSI interaction may well be at least in part
4 -

a spurious artifact of the unbalanced design. The Kansas

medel in particularuappears to do terriblv for children

.,with prior preschool experience,_but the mean for this'“

cellris based on a sample of only seven children. Thus,l-
although the data suggest the possibility that relative
model effectiveness on the PSI is related to prior preschool
experience, we cannot interpret this interaction Qith much
confidence. Note that REC and Enablers are both more

effective thaniaverage for children with prior preschool

and less effective for those without.

Cay
LU
-y



260,

_Mother's Education

There are significant main effects for mother's
'education on the PSI (p{ .001), PPV (p <, 001), WRTC
: (p" 01), WRTD (p= 01), and ETS (p= 003). The PSI, PPV,
‘and WRTC effects reflect a negative relationshlp between
mother's education and residual size. There are no sig-
'nificant interaction effects on any of the tests.

Featherstone (1972) found generally.that relative
model effectiveness tended to be related to variables
which describe the child at a particular stage of develop-
ment rather than to permanent, unalterable characteristics.
Onr results generally corroborate this finding. The fixed
characteristics we studied (sex, ethnicity, and mother's
:education) showed very few significant interaction effects.
Age and preschool experience, on the other ﬁand,gyielded
a fair number.“ These effects were not, however, easy‘to
interpret and the cnbalanced design severely limited our

confidence in their validity. .



o Table VIIIsl R Ei;
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‘ .o o S | "
- RESULTS OF INTERACTION ANALYSIS ~ ' .
Progim \ ~ _Male . Female L ; Rrow Marginalgk
Par West ., | 2,79 | 2%3 o x 2,71
Arizona " 1.66 T1.54 L e
‘Bank Street” e =007 o -.36. _ N =-.22
Oregon .. 319 | 2.26 | S 3.00
'_Ransas ., | | 2.89 2.22 : 2.55“
| High/Scope 1.43 - .73 , 1.08 R
‘ Plorida. RS 1“.09 | - 1,99 ' . ' ) l 54 ‘j."“""-w.
Epc 2:24 5 162 - 1.93 R A;
‘Pittsburgh 3.28" 162 1 2 ]
REC 259 236 | 247
Enablers 2.36 1.40 , 1.98
. Control .83 =330 .25
NPV 11.80 o ToL.94 | a . 1..“37
| ~§g§g¢ga19 2,05 1.43 k T4
, . F . |8ianificance
Program 8.433 - | <.001
Bex 11,438 ¢.001
. Program X sex| | l.040 | .4 .
‘ ;Marginals are unweighted averages of cell meané..




Table VIII=2
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& RESULTS OF INTERACTION ANALYSIS
.. | PRV
Progqram | ~. - Male - Female . . ROW MdrqinalS*‘
. / . R .
Far west - | 5,28 6,41 - 5.84
Arizona 5.42 /;’5.00 | | 5.21
Bankiségegt,‘,‘ 5.41 T s | 5.53 .
oregon 8.16 6.79 IR 7.47
 Kansas 7.15 | s.s B o - | 6.45
_ High/Bcope 3.99 3.09 R | 3.54
~ Florida - 0 6.96 4.54 L 5.75
EpC 575 6.49 | o 6.12
~ Pittsburgh 4.96 6.92 | B » g 5,94
REC 12.09 ©7.89 9.99
Enablers 4.38 1 46 | 4.27
Control '_7;22 4.92 " . 7 6.07
NPV 6.87, . 5.83 _ 3 6.35
. ﬁgi;?ﬁals | 6.44 _ 5,65 o 6.35
F quniﬁiqangg__ ‘
" Program 4.799 1 <.o01
Sex 4.052 Coas T
*Prog;am X Sexy - 1.365 , 176
'*Marginals are unweighted averages of cell means.




‘Table VIII-3

RESULTS OF INTERACTION ANALYSIS
K ’

1.43 . .15

~ *Marginals are unwe ighted averages of cell means.

WRTC
SN
- Program Male Female - ROV Margin‘a.{s'*
Far West 1.40 1.65 1.5
Arizona 2.15 '; 2.18 2,17
Bank Street izas 1 1.42 1.39
- Oregon © 3.86 ' 2.79 . 3,33
Kansas 4.00 | 4.80 4.40
High/Scope 2.70 1.88 2,29 .
Florida 1.36 |  2.55 1.96
EDC 2,40 | 2,97 | 2.67
pitteburgh 1.61 1.24 / 1.42
‘REC 1.32 L34y 1.33
" Enablers 1.74 | 213 1.93
" Control .84 .05 .45
NPV 1.83 2,05 - 1.94
Al 2.06 | 2.08 2.06
F . Isjanificance i
Program 13.03 | <.001
gex .06 >.5
‘Program X Sex |




RESULTS OF INTERACTION ANALYSIS

TABLE VIII-4

264,

[ 4

. Program X Sex

 *Marginals are unweighted averages of cell means.

LAY

WRTD
‘Program . Male 5 Female ROW Marqinéié*l“
' Far West .94 Y Y.
" Arizona 1.08 . 1.25 1.16
‘TBank Street -42 .57 .50"
A C;;e;gon ' ‘ 2'7.i 2.63 2,67
~‘Kahsas 177 2.03 1.90
High/Scope .74 .68 g
hFlorida .32 1.05 .69 '
' Epo 1.17 1.35 1.26
' fittsburgh 1.28 -86 \ ' 1'07 .
REC .59 .82 % 0. Y

Enablers 71 <71 \~ 71
- Control’ .30 .05 l 7‘118_
NPV ‘ .84 .éar N .86

qolumn  .
- Marginals .99 1.06 1.02

F__ Significance
- Program 37.54 {.001
Sex 1.26 .26
1.72 .06 .
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Table VIII-5 -
' 265,

RESULTS OF INTERACTION ANALYSIS

 Program X Sex

s

*Marginals are unweighted averages 6£'ce11 means.

.20

1iea

9Pfogram ~ Méle Femalg « ROW Marginals*,
_Par West 2.43. 1.36 - 1.90
-Arizona | 1.02 2.73 1.88
jBSﬁk strect |  1.47 2,07 1.77
Oregon. 2,15 4.36 3.26

Kansas T 3.08 .94 1.99
High/Scope 1.30 0.05' .63
‘Florida 1.94 3.48 2.71
EDC 3.27 2.94 . 3.11

Pié@sburgh 3.61 2,53 ) 3,07

ggcy 2.81 10 1.45

Eﬁaﬁlers .73 .14 .44

Control A - -
NPV L2043 3,21 2.82
* Column ' ‘ §
. Marginals 2.18 1,99 12,08

7 ¥ Sidnificanc

" Program 1.933 .03

Sex~ .259 %.500

1.341



. | Table VIII-6 . | 266,

. \
RESULTS OF INTERACTION ANALYSIS

e \\\
. . N\
| Progxam ~ ~ Male e Fémaie L Row,Mafginals*f
‘Faf West C 1,97 1,86 ‘ ‘ 1,92
Arizqna 2.66 3.24 | 2.95
Bank Street | 1,83 1.81 | 1.82
Oregon | 4,09 2.04 *\\_ - 3.06
‘Kansas 4,01 © 3.50 \“\— 3,75
ﬁigh/sdope 21 .24 | \\\ : W22
‘-Floridg | 1.30 - 2.60 | AN 1.95
‘ep¢ 1.66 1.63 ol 1les
“pittsburgh |  3.11 1.88 ) 1 2.49
REC T Ve -.05 | .ol
Enablers -.30 - -.06 | | -.18
' Control - - I -
NPV o142 1.32 B 1.37
Column -
‘Marginals 1.84 1.67 ' 1.75
! F___ . Siqﬁificangg__
. Program 8,032 | <.00
. Sex , .461 7.5
Program X Sex .913 7.5

. *Marginals are unwcighted averages of cell means.,

\ S
V-




Table VIII~7 R ok
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RESULTS OF INTERACTION ANALYSIS

B *Maréinals are unwuighted averages of cell means.

- psr
\

Program Vhite v Black Row, Marginals*
Far West |  2.89 1.95 | 2.42
Acizona 2.03 ~ 1.05 ) | ¢f 1.54
Bank Street 34 - ’ " 0.00
oregon 179 2.89 | ] 2.3

, Kansas 3,58 1.91 f‘ 2.75

+Hiigh/Scope 1.50 .31 ; 191

_ﬁforida 1.25 1.41 | Jf 1,33
EDC 2.64 1.66 - 2.16
Pittsburgh - ' -~ ‘ 7

" REC | 2.98 1.79 - I 2.3

Enablers 2,65 .95 - 1.80
Control S -3 .39 ‘ j a3
NPV 2,11 1.38 | f 1.74
~Column ' . ' ‘ ' S . /
Marginals 1,97 - 1.28 “ 1.63

F : Siqniﬁicance

Program 4,372 1 <.ooi

* “Ethnicity 7.865 . 006

" proaram X 1.009 .43
- Ethhicity | ‘ o
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Table VIII-8

RESULTS OF INTERACTION ANALYSIS

268,

Ethnicity

_ *Marginals are unweighted averages of cell mneans.

e PPV
Program White vgéggh ROW Magginals*.;j
Far West 4.45 9.65 7.05
Arizona 4.01 7.38 5,69
Bank Streat 3.84 5,82 4.83
Oregon -.50 8.26 3.88
Kansas 4.64 8.00 6.32
' Nigh/Scope 2.08 4.17 3,13
~ Florida 1.76 6.86 4.21
EDC 4.69 6.82 5.75
‘Pittsburgh - - y -
REC 5.21 8.48 6.84
. Enablers 2.13 4,67 3.41
_-Control 4.8§ 7.55 6.20
NPV 4.01 6.19 5,10
Mé;lumh> © '
Marginals 3.43 6.99 . 5.21
F Sianificance
i Prdgrém 2;495 .005
Ethnicity 54,395 ¢.001
pfoéram X 1.392 117




RESULTS OF INTERACTION ANALYSIS

Table VIII-9

269,

. Ethnicity .

#
“

f*Maxqinals are unQeighted averages of cell means.

WRTC
Proéiam White Black Row Marginals*
_Far West 1.44 1.62 1.53
" Arizona 2.27 2.07 2.17
Bank Street - 1.37 1.39 1.38
oregon  5.08 2.74 I s,
 xansas 4.29 4,39 4.3
High/Scope . 3.62 .39 2,00
Florida 2.26 1.29 1.77
EDC | 1.61 3.09 2.35
i ?ittsburgh - - | -
REC .51 1.19 .85
-Enablers 2.25 1.56 1.91
Control . .20 .17 .19
. NPV | 2.17 1.31 1.74
Column
Marginals 2,26 1.77 2.01
F Significance |
Program 11.485 {.001
~ Ethnicity 6.166 .01
Program X 13,525 {.001



Table VIII~1l0

RESULTS OF INTERACTION ANAL'YSIS
’

270.

*Marginals are unweighted averages of cell means.

, URTD
‘ Prbgram White Black RoW Marginals*
Far West .87 1,09 .98
‘Arizona 1.26 71,03 1.14
Bank Street .30 " .54 .42
“orégon 2.18 2,77 ' 2.48
- Kansas ~ 1.79 1.94 1.86
High/Scope Y .19 .58
Elorida .65 .Gé | .66
EDC ; 1.69 1.16 1.43
Pittsburghﬁt - - -
rec ! .72 .61 .67
Enablers " W77 .60 .69
Control .22 .05 .14
NPV .80 .85 82
Column - ‘
_Marginals ©1.02 .96 .99
¥ $ignificance
Program 23.654 <.001.
- ﬁthnicity .564 45
‘Qiﬁgﬁﬁﬂﬁtﬁ 1.807 .05



!

RESULTS OF INTERACTION ANALYSIS

Table VIII-1l1

I

T 271,

Ethnicity

*Marginals are unweighted averages of cell means.

3

1TPA
Program White . __Black ROw Marginals*
Far West 1.04 3.02 2f03
Arizona 1.55 2,20 1.88
Bank Sfree£ 1.73 1.82 /)f?i 1.77
Oregon 3.45 3.84 e 3.65
Kanaas. .90‘ 3.19 2.05
- High/Scope -, -.73 2.38‘ .83
Florida -.10 - 3.83 1.87
EbC 2,28 3.40 2.84
Pittsburgh - = =
" REC | .08 1.07 .58
Enablers 56 .33 .44
- Control - - -
NPV 2.4 3.67 2.90
ﬁgig@;als 1.17 2.61 1.89
w : ? Sianificance t
| ?rogram | 1,175 .30 -
" Ethnicity 6.669 .01
Program x! .486 2.5 x .



Table VvIII-12 - ¢ -,

272,
RESULTS OF INTERACTION ANALYSIS L
Program " white Black ‘ ROW Marginals*
Far West ' 1.84 - 3.714 2,79
Arizona £ 2,90 3.43 ' ‘: 3.16 ;
‘Bank Street .50 | 217 - 1.33.
oregon 1.85 3.8 ) . | 2.5
Kansas - 2.98  4.55 ] am
High/Scope ‘ f35 33 i‘ | . .35
Florida .95 2.21 1,58
EDC S 1.42 ' 1.82 1,62
Pittsburéh , = N R
\ REC -1.79 _owa0 | -.55
Enablers ~.62 -.13 _ . =.38
Contfol - - . -
NPV, 1.10 1.68 - 1.39
Column
Marginals 1.05 : 2,21 » , 1.63 p
F - Siqnificahce
Program | 4.023 1 oot
xftthnicity 7.435 ,007
{“ﬁﬁﬁgﬁ&ﬁﬁi 327 }o>es .

*Marginals are unweighted averages of cell means.

i




~ Table VIII-13.

RESULTS OF INTERACTION ANALYSIS

273.

- *Marginals are'unkeighted averages of cell means.

.

te H

<

¢

PSI

_Program Under 54 54-60 Quar £0  ROW Marginals*
Far West 3,37 | 2.93 1.07 2.46
Arizona . 2.33 1.52 1.25 1.70°
‘Bank Street .97 L -.4% ~1,35 ~.28
Oregon .- - - -
Kansas ’ 2,35 2.60 4.18 3.04
_High/Scope - 1.40 .58 1.51 1.16
Florida 2,16 2,68 .78 1.87 -
EDC 1.23 1.33 2.29 1.62
Pittsburgh 2,96 1.90 4.09 4 . 3.00

REC 3.02 2.27 -2.45 .35
Enablers 1.75 1.32 . 2.52 1.87
Control .29 .24 CH b .14
NPV 1.95 1.45 1.08 1.49

Column '

Marginals 1.98 1.53. 1.24 1.58

‘ F ASignificance -

Programl ‘4,734 ' ¢.001

Age 2.586 .08 .
: érogram X 2.U66 - .003

Age . i

| y

o
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‘Table VIII-14

RESULTS OF INTERACTION ANALYSIS
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Age

*Marginals are unweighted averages of cell means,

PPV
Program Under 54 _ 54-60 Over 60 _ ROW Marginals*

' Par West 5,72 6.84 2.34 4.97

‘Arizona 4.78 5.51 5.23 5,17

_Bank- Street 5.75 6. 42 4,64 5.60
Oregon - . - - ~?

" Kansas’ 8.61 5,13 4.22 5,99
High/Scope 3.69 5.46 1.24 3.46
Florida 7.49 7.98 3.97 6.48
EDC ° 5,31 5.78 6.60 5,90
Pittsburgh 7.71 3.84 2.7 ,|  4.78
'REC 13.57 6.56 10.97 10.37
Erablers 4,41 5.32 3.05 . " 4.26
Control 6.67 4.18 6.57 5,81
NeV . 6.47 5.96 6.71 6.38
Coiumn
Marginals 6.689 5,75 4.86 5.76 -

F —{8ignificance :

Program 2.819 ‘ .002 N -{

Age 3.249 .04 |
-Program X 1.015 .44




" Table VIII~1S

_RESULTS OF INTERACTION ANALYSIS
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. Ago

fy
.

tMarginals are unwé{ghted averages of cé}l means.

s o ‘

WRTC .
Progran Under 54 54-60 Over 60 Row ﬁafginaIS*
Far West 2,07 1.29_ £ 1,57 1.64
‘Arigoné | 1.13 2,28 2.76 2.06
Bank Street 26 1.12 2.92 1.43
bregon - | - - -
Kansas 3.78 4.71 5.35 4.61
High/Scope .30 1.05 5.34 2,23
Florida 1.46 1.95 2.09 1.84
EDC 2.80 3.36 2.48 2.88

pittsburgh 1.15 1.64. 2.99 1,93

" REC 1.38 1.33 .81 1.17
Enablers 1.24 1.46 3,28 “1.95
Control .13 1.26 .13 .51 ‘
NPV .42 1.45 3.17 1.68
Column | )

Marginals 1.34 11:90 . 2.73 . 1.99
F sianificance
Program 8.387 © (.061
Age - - 16.284 ¢.001 ‘
Program X 2.437 - | (.00
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- Table VIII-16

¥

 RESULTS OF INTERACTION .ANALYSIS
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i
PR

6

*Marginais are unweighted averages of cell means,

A

WRTD
. Program Under 54 54-60 _[_Qver 60 ‘Row Marginalst
rér Hest .86 93 . .87 .89
Arizona .82 1.24 1.30 1.12
" Bank Streot .21 41 92 .51
Oregon - - - -
_Kansas ' 1.96 1.89 1.23 1.69
High/Scope .iS .62 1.17 .68
_‘Florida .70 ‘.64 67 .67
EDC 75 1,18 1.49 | 1.14
Pittgburgh 1.07 1.01 L 2,19 , 1.42
REC .73 .56 .49 .64
‘Eqablers k . .43 W74 .§2 «70
‘_Control - . .09 .20 .56 .28
NPV .39 .69 1.26 .78
Cblumn
Marginals’ . +69 .85 1,09 .88
F Biqnificanéet
Program 8.332 - ¢.001
Age 8.382 (.0C1
Program X 1.588 .04



' rTable VIII-17

RESULTS OF INTERACTION ANALYSIS

IS

¢t P8I
No Prior, ‘Prior ‘ .
Program Preschool . Preschool ROw Marginals*
Far West 2,62 2.03 2.43 |
Arizona 2.18 .40 1.29 -
Bank Street .37 -.93 -.28
oregon | 3.63 .87 2.25
Kansas . 3.02 ~2.77 .12
High/Scope 1.26 .37 .81
. Florida 1.77 2,39 2,08
?Epc | 1.55 2,21, 1.88
%gittsburgh 3.06 .17 192
.REC 4o . 2.43 2.78 2.60
Enablers 1,77 2.39 2.08
“"Control _ .54 '-,58 -.02
NPV . 1.80 .54 1.17
Column .
Marginals 2,01 .64 1,32
o F ~|8lanificance
‘Program 4.699 | o001
PSEXP 31.179 (.001
Program X 3.598 ¢.001
~ PSEXP \
,

*Marginals are unweighted averages of cell weans,

pﬁ‘*n




Table VIII-18"

]

RESULTS OF INTERACTION ANALYSIS

278,

Y No Prior Priox’ S
. Program Preschool Preschool ROW Marginals*‘.
Far West 6.07 ‘ 3,84 , " 4.96
 Arizona 5.60 - 4.37 4.99

Bank Street ' 6.32 4,59 5.46
oregon 8.28 4.00 6,14
Kansas 6.82 3.73 | 5.28
High/Scope 3.63 3.28 - 3.46
Florida 6.28 1.98 4.13
'EDC 5.17 7.13 6.15 -
Pittsburgh 6,39 3.82 " - s.007 '
REC | 9.71 11,81 10,76
Enablers 4.91 91 f.2.91 w
controi‘ 7.04 3.40 5.22 |
NPV 6.78 5.18 5.98
~ column

‘Marginals 6.38 o 4.47 5.43

F ~J8ignificance |-

Program 3.890 ' (.obl )
" psEXP ol 13,2160 (.001 / ;
Program X 1.255 ) .24

PSEXP

B

*Marginals are unweighted averageé‘of cell means.

/




L Table VIII-19 ’ o
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RESULTS OF INTERACTION ANALYSIS
. -0 e
| , ' |

. No Prior Prior ; v .
Program Preschool .  Preschool J Row Marginals*
Far West | 1.54 | 135 | 1.45
Arizona' 2.03 : ?-46 ‘ | 2.24
Bank Street 1.25 1.55 - 1.40
oregon 3.56 2.45 ' : ] 3,00
Kansas 4.53 2.29 . | 3.41
High/Scope | 2.53 1.20 | 1.86
Flortda |  1.87 . 2.4 - | 2.14
EDC o | 232 | 2.73
TPittgburgh ” -{ 1.64 ) o 374 o, 1419
REC ';1.37 1.4 126
Enablers 178 2,81 - 2,29
Control \<¢1 g .65 ~;56 .“ - .05
NPV - 1.93 1.54 ‘ 1.74

Column - .

Marginals - 2.‘14 L 1.67 1.90
ﬁ\ “ | Eﬁ ~—{Sianificance
fhﬁfb&ram“"‘"“”'~w”'5;i52 1 (o0
~PSEXP 5.054 1,025

Program X 1.449 .14
. PSEXP ' '

L}

’

*Marginals are unweighted averages of cell means.

L]




* . fable VIII-20

280.

. *Marginals are unweighted averages of cel;lmeans.

RESULTS OF INTERACTION ANALYSIS
‘.. D !
No Prior Prior | - 4
Progyam . Preschool . ‘P;ggghoolt / Row Marginals*
Far West .93 .75 . E .84
Arizona 1.15 - 1,17 | 1.16
‘ Bank Street 41 ' .61:- - W51
-Oregon 2.81 2.08 2.44
Kansas 1.93 1.32 1.62
High/Scope .69 ﬂ .82 .76 -
Florida .74 .05 .40
EDC 1.02 | 1.53 1.27
- Pittsburgh 1.21 _ .70 - .96
REC . }J .61 " 117 .89
‘Enablers .72 .66 .69
Control 18 .11 .15
NPV .82 .93 .87
Colunn
Marginals 1.02 .91 .97
_F . l1sjgnificance
Program 16,137 | ¢.qo1
PSEXP 1.641 .20
Program X 2.166 | .01
PSEXP ,



Table VIIT-21 .
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RESULTS OF INTERACTION ANALYSIS
] V -I_II-\E.&
.
No Prior Prior ~ ‘

Program | Preschool . Préschool J Row Marginals*
Far West 1.96 1,24 | 1.60
Arizona | 1.55 2.43 o 1.99
Bank Strect 1.49 2.20 | 1.85
oregon ‘ 3.06 3.31 1 39
Kansas 2,10 2.17 213
High/Scope | .70 - .60 1o .65
Florida 2.43 3.19 ' 2.81
JEDC -, : 3.57 1 2.67 R 3.12
Pittsburgh - 3.87 .20 | 1. 2.04
REC 1.69 .22 | - L .96
Enablers . .83 47
Control : - 5_ - : LT
NPV - - 2,67 T . ""FU‘£3.65”
Colunn j

Marginals 2,13 1.85 o ' 1.99

F significance

Program ©1.192 ) .29

PSEXP .304 ) .5

Program X .560 J y.5

PSEXP | .

*Marginals are unweighted averages of cell means..




Table VIII-22
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RESULTS OF INTERACTION' ANALYSIS '
‘ ETS . ‘ <

PSEXP

ey

*Marginals are unweighted averages of cell means.

n

No Prior Priér

Program Preschool - Preschool ROW Marginals*>1(l
Far. Wost 1,79 2.53 " 2.16
Arizona 3.32 1.87 2.60
Bank Street - 1.95 1.70 1,82
Oregon 3.19 3.30 3.24
Kansas 3.86 3.40 3.63
‘High/Scope .12 .63 .38
Florida 1.61 3,09 2.35
EDC 1.61 1.68 1.65
Pittsburgh 2,42 2,92  .‘?.67
REC -0 .56 .23
Enablers -.01 ~1.00 ~.51
Cpﬁtrol - - -
Ty

NPV 1.53 ° 1,20 1.37
Column

Marxginals 1.77 1,82 1.80

F gianificance

Program 4,858 (.001

PSEXP 021 ) .5

‘Program X ~.501 \).5 , '
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B »
. . I
. ‘

' RESULTS OF INTERACTION ANALYSIS

PSI
% . —
‘ ;
ffog;;\m “ ' Under 10 - 10 or 11 Over 11  ROW Mérginals*
-Far West_ 4.07 | 2.57 2.43 | 3.02
_Arizona 2.30 1,33 1.36 1.66
Bank Street =15 -.25 - .26 .22
oregon 4.1 3,07 | 2,12 3.10
Kansas - 3.23 1,63 2,57 2,47
Migh/Scope |  1.82 1,21 | .43 1.7 1.6 7
Florida *  |* 2.00 |, 2.21 .26 1.49
& . . ' .
EDC . 2,97 | 1.40 .67, 1.68
Pittsburgh 2.96 2.51 2.50 L 2.66
REC . 2.05 3.03 1 2.28 2.45
Enébierﬁ o 3.65, 1.46 296 2,02
quntrO]i oo * 176 -042 ' 031 _ . 022 -
NPV . 2.27 -, 1.1 75 1.37
Column ‘ ‘ e : L
Marginals 2.46 1.60 1.26 1.78.
/ ' « ~ F - S_j.qnifiéanc
program 8.578 1 <¢.o01
Mother's. 14.160 <.001
Education _ :
Proaram X 97 | 7.5
 Mother's o | . o R
~ EQucation, < :
*Marginals-are unweighted|averages of cell weans,
L

O
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RESULTS . OF INTERACTION ANALYSIS
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*Mafginals are unweighted averages of cell means.

®

i -

PRV .
Program Under 10 ... 10.ar 11 | Ouer 11 _ ROW Marginals*
Far West 1 9.00 6.00 . 4.53 ' 6.51
_Arizona 6.40 4.04 5.29 5,24
Pank Street 5.33 5.74 5.51 5.53
Oregon 10.88 7.87 4.17 .64
Kansas 7.78 6.20 5,77 6.58
High/Scope 6.43 3.92 .93 3.76
Florida 5,44 6.79 5.47. 5.90
EDC 7.58 | 5.37 4.70 5,88
Pittsburgh ' 6.94 9.48 ~_}  4.14 L 6.85
' REC | 13.16 9.93 8.56 10.55
Enablers 8.62 4,00 1.44 4.69

_'Contfol 8.83 \**5;3;‘ - 4.33 6.34
NPV 7.13 5.80 6.06 6.33
- Column : :

 Marginals 7.96 6.23 . 4.69 6.29

F |8ianificance
Program 4.864 1 <.om
* Mother's: 21.626 <.001
Education’ - ‘
Program X 1.354 : .12 s
Mother's ’ 4
Education

&~
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SIS | RESULTS OF INTERACTION ANALYsrs
o WRTC
S\\f\g ‘. % {
Prqgrgm');} -Under 10 ‘leAorglif _Jovar 11’  Row Marginalsk
F@n’%égt_,f B 2;05”;¥ 1.18 1}~ 1.61 1.61
Arizona “ 3,06 1.67 | 1.0 2.21
Bank Streat .- ‘Q;;sz . 1.02- 1.44 1.41
~Oregon jN'3{7B' 3,36 2.97 3.36
Kansas R 4. 37’ 3.68. 4.63 4.23
~‘Bigh/Scope 2,38 2.04 2.54 2.32
_Florida '-‘2.41"‘ 72 .80 178
BC 3,1%? 2,52 2,31 2.65
Pittsburgh | . 2131 1.16 137 ) 1.
REC | o ad 1.89 .96 1.33
' Erablers. RRPHY 1.81 1,71 1.98
" control - - .48 .88 16 .49
NPV ‘ 2.26 " 1.78 '1,§i 1.92
Column L _ X
lMarginsls 2,43 1.93 1.85 2.07
Ly .F : ﬁiqnificéncé
© Program 10,662, |  <.001 !
'i'Mother 8- 5.027 - .01
Education ‘
Program X .664 y.5
Motheris . .
_Educgt{on L )
S .

Table VIII-25

[R\()inals Aare unweighted averages of cell wmeans.
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RESULTS OF INTERACTION ANALYSIS
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. .
ERi(yinals are unweighted averages of cell means.

IToxt Provided by ERI

WRTD
. |
I
|
. ‘ | S :
~ Program Under 10_ 10 or 11 Qver 11 Row Marginals*
“Far Vest .79 .68 1,11 .86
Axrizona ) 1.38 1.09 1.05 2 1.18
Bank Street .78 .37 .44 .53
Oregon 2.76 2.95 2.43 2.71
Kansas , 2.02 1.49 1.94 1.82
High/Scope .79 .59 .75 .71
Florida .71 .71 .56 .66
EDC 1.57 1.15 .90 1.21
Pittsburgh .92 .90 1.2¢ - 1.02
REC .78 .85 .53 .72
Enablers .81 .63 .71 .72
NPV .85 .78 .93 .85
.column ‘
Marginals, 1,10 T .93 1.0C 1.01
o ’ ' :
F ~J8ianificance
- Program '10.662 (.001
. Mother's 5,027 .01
- Education , '
- _Program X .664 y.5
Mother's ;
Education
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RESULTS OF INTERACTION ANALYSIS

ITPA

Under 10 . . 10 or 11

. Ovar 11

287.

Education

[Jiﬁ:ginals are unweighted averages of cell means.

IToxt Provided by ERI

“

'Program Row Marginalsg*
~ Far West ~ 3.57 .60 2,10 2,09
-Brizona 3.01 .91 1.8¢4 1,92
‘Bank. Street 2,33 1.92 1.3 1.87
Oregon 2.38 2,57 3,69 2.95
 Kansas 3.51 3.71 .48 2.47
" High/Scope .58 1,70 11 .79
‘Florida 1.03 3.16 * 3.56 2.58
EDC 323 1.98 4.08 3.10
Pittsburgh 3.90 - 2.28 ' 3.05 _3.08
REC | -.96 .87 2.66 Y
Eﬁablers 1,65 -.45 .55 .58
Control - - - -
NPV 1.84 3,38 3.32 2,85
Column :
Marqinals 72.}5 | 1.89 2,25 2.10
F Significange
‘Program 1,644 . .08
-Mother's' .278 > .5
| §S§§§§$°§ . 966 Voy .5
_"Mother’s :



~‘Table VIII-28

3§

'RESULTS OF INTERACTION ANALYSIS
‘ ) N . . .

. "

288,

A ruiToxt provided by ER

i

E Tcginals are unwelghted averages of cell means.

)

Program Under 10, 10-ox 11 "dyer 11 Roﬁ‘uarginals* .
Far West 1.55 3.04 1.34 1.97
Arizona . . 322 3.63 2.27 3.04
Bank Street |  2.84 - 1.38 1.43 1.88
Otegon . 3.81 PRY 2.05 3.40
lRansas 3.03 5.59 " - '.3,39 . :;500 "
kﬁigh/Scope .59 ,61 '};37 - 41
Florida 2.03 | 13,20 .54 71.92‘
EDC. 2.10 ? 1.88 .57 1.51
Pittsburgh ©2.54  2.88 2:40 . 261
'REC | ~.65 24 a3 -.09
" Enablers S -.54 -.19 4
~.Control - - = =
NPV 1.52 1.68 .89 . 1.36
Colunn ; » N :
sg&arginals 1.94 2.83 ;1.21‘ 1.82
L "¢ lajenificance
- Program 8,304 1 ¢.o001 |
 Hother's 6.184 .003
Education S
Program X . 732 ) y .50
Mother's ‘ :
Education
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‘giopter IX

s . MAJOR CONCLUSIONS

‘Throughout this reporc we have focused on three major
questions. Each of our four analytical approaches has
provided evidence bearing on these questions. In this

chapter we summarize the avidence and.present conclusions.

1. To whet_eXtenp does a Head Start experience
accelerate the ;ate'at which disadvantaged

‘pre-schoolers acquire cognitive skills?

our evidence here is of two types. Each analysis
provides a.comparison between the performance of Head

Start ahd Control children for the six tests taken by

both. The residual analysis providea a-direct estimate of -

'ithe amount of growth attributable to Head Start over and
above what the child would otherwise have echieved. On
the Preschool Inventory (PSI), WRAT Copyingﬂgarksd(WRTC),

WRAT Recognizing Letters (WRTR), WRAT Naming Letters (WRTN),

and WRAT Reading Numbers'(WRTD), the Head Start children
(both PV and NPV) did substantially better than the Control

L4

[T
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\\
children. On the Peabody Picture Vocabulary Test (PPV),
Head Start and Control performances were comparable. L
| From the residual anslysis, we found that the growth \\\
rates for Head Start children on all six tests‘considered \\\_
increased substantially. For the PSI, the growth rate \\\
increased by about 508, for the PPV by about 100%, for the |
WRTC 200%, for the WRTD 3008. For the .ITPA Verbal Expression
the gain was approxim&tely 100%, and for the ETS Enumsration
about 75%. Moreover, except for the PPV, the average
residuals for the Controls were near zero. - For the PPV,
the average residual for the Controls was close to that

for both pv and NPV Children. 1In conclusion it seems fair

- to say that:

| In terms of a wide variety of cognitive skills,
Head Start is effective in accelerating the growth

rate of disadvantaged preschoolers.

We do not know, of course, whether the changes
~wrought are permanent and can be built upon. Has Head
Start simply made the child a bit more aware of certain
specific things at a particular point in his life, or
has it altered-him more profoundly and increased his

: capscity to learn. The answer is probably to some ex-

tent unique to each childz'”
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- There is perhaps a certain pessimism éﬁ present about
our ability to ef}qct desirable gociallchange. Head Start
is only part of a chi;d's life,éxperience over a short
period of his life. 1If evép this relatively minor effort
 to alter the child's environment can have substantial,
measurable impact, then there is feagon to hope £ﬁat more -
extensive societal éfforts mayvhave préfound and lasﬁihg

) effects.

2. Are Planned Variation models, simply by virtue
of sponsorship, moré effective than ordinary

non-spongored Head Start progréms?

There are two reaspns‘why we might expeét PV programs
to be generally more effective than NPV!progréms. First,
fhey involve the‘expendihure of su@stantially‘more money
per child. The natﬁre of.theée exfenditureslis detailed
by McMeekini(1973). Second,‘we»might expect a great deal
of effort on the part of sponsors to ensure that their
approaches perform optimally. In fact, if we were to find
| PV'programs.generally superior to NPV programs, we migh;
be concerned that this was the result of special effort
expended in the competitive experimental situation which
might disappear when the programs were routinely imple-

mented.




292,

_ Smith (1973) found npvgggxgll“difference in performance
<between'9v»and NPV programs for the 1970-71 cohort. Our
analyses strongly supéort this finding. There are no »
c{ear differences between tﬁe 28 PQ and the 12 NPV sites oh

any test. The general picture which eherges\is that:

Relative to the condition of no preschool program,
the effects of Head Start programs are quite homo-
‘geneous, with no systematlc differences between
sponsored and non-spongored programs.

3. Are some PV models: partlcularly effective at

imparting cartain skills.

We have results for each of eight tests in our
battery oﬁ at least three of the four analyses. Table IX-1
presents an oﬁerall eummary of inter-model comparisons.
" Each analysis has its own assumptions and implicit or
explicit measure of program effeceiveness; Thus we would |
not expect the different analyses to yield identical _
results. We Qould, however,'be concerned ebout large | ?
discrepancies. An effect which shows up cohsistenély
over several analyses is more likely to,be real, aﬁd,not
simply an artifact of some mathemetieal manipulations.

In Table IX-l we have given a model + on a particular
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test if it achieves + on at least two of thrée analyses.
We have given a ++,oniy for models with at 1east + on
all analyses and at least one ++. The same standards apply
to negative effects. These standards are of coﬁrse A
arbitrary, and the reader is free_.o apply his ‘own stan-
dards to summarize the results in Chapters IV through VII.
Smith (1973) found a rataner small number of exam@lesh
of programs which were especially effective at'gropoting
skills. He also reached the tentative conclusion that
T”differential/hodel effects are more easily discerned if
the outcome measure taps speczfic rather than general
cognitive growth.‘ Our results tend to corroborate tnese
findings. Only 22‘"effects are cited for the eight tests.
Three of our tests (ﬁRTR,4WRTh, WRTD) measure very specific
academic skills. Two others (WRIC, ETS) measure skills
which are somewhat more general but relatively easily
taught. Three tests (PSI, PPV, ITPAS measure general
skill relatively difficult to teach in a preschool pro-
qram. These three account for only 6 of the 22 effects;
Moreover, 3 of these effects are on the ITPA, whlch in
terms of reliability and valldity is the most questionable
test in our battery. The PPV, which is probably our
most general measure, shows no effects. The 32-item PSI

we have used does appear to be possibly more sensitite to
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9

program differences than the 64~ item version uged in
1970-71. The cleavest and most dramatic exqpples of
‘special program effectiveness are Kansas on the WRTC and
Oregon and Kansas on the WR’I'D.

We mentioned in Chapter 1 the hypothesis that the
"academic“ models (Oregon, Kansas, Pittsburgh), which
conscious)y emphasize the acquisition of academic skills,
‘would be overall more effective than the other models._
From Tablﬂ IX-1, we see that of the 17 positive effects
noted, 12 are for these three models. Moreover, ‘none of
:the three received a - for any test on any of the analyses.
Kansas has four ++' s .and Oregon three,. The only other

model which can lay claim to better than.averége'overall
| performance is)Aricona, with three positive effects and no *
negatives. Our conclusions 'in terms of inter-modei |

comparisons can be summarized in the followingfstatements.

a) Head Start programs are quite homogeneous in

theirtability to promote general cognitive deve10pment.

b) Ho Head Start program is of above»average effec-

" tiveness for all of our measures.

c) »bregon‘and Kansas appear to be overall particularly

effective in imparting specific academic skills.
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L4

»d). Arizona and Pittsburgh‘mgzibe ovefgll particularly
effective in imparting specific hchemic'skills.

e) No program appears to be oﬁerall particularly

ineffective.
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Table - IX-1
' [MEREN
OVERALL SUMMARY OF RELATIVE MODEL EFFECTIVENESS*
p’ | ’ |
++ Indicates model appears to be highly effective. :
+ Indicates evidence for above. average effectiveness.
= Indicates evidence for below average effectiveness.
e Indicates model appears to be highly ineffective.
|
- Mo@el - PSI’ PPV WRTC , WRTR WRTNﬁ WR’I'D ITPZ_\ - ETS
~Far West | + 7
';Arizona o R 1o+ - ++
- Bank Street -
ofegon ++ 1+ + | ++ ++
' Kansas o ++ | o+t ‘ o e
High/Scope . N |- -
 Florida. _
 EDC | | |+
'Pittsbnrgh ' ; B L : , + +
. Enablers - o N - -

*REC not included because with only one site we felt it unfalr
to draw any conclusxons. A

S
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DESCRIPTION OF VARIABLES

| Thie'appendix deacribes the child, classroom, teacher,
,end outcemelvarieblee uged in ehe preceding nnelysee. Where
multiple forms of eeeentially the same variable exieteh,v |
they &re hdted.ﬂ Variable names as referred to eleewhere are
cepiteliéed. Where categorieeiare given as unindexed‘lists
‘ﬂwﬁite/p1ack/Mexican-American),=ﬁhe codes were the ascending
integers 1, 2, 3, eto. Related variables are grouped together.

~I. Child charecterlsticsE dgg%%raphlc and bac kground.

(Source: lassroom nformation Form)

 AGE . child's age in months as of October 1, 1971
AGEl for ‘each test, child's age in months as of

, fall test date. ,
AGED for each test, interval in months between

fall and spring testing.

Note: a separate value of AGEl and AGED was
computed for each test, e.g. AGE1(6) for the
WRA’I‘-D.

Iz LY
A

DAYSAB days absent during the Head Start yaar

_ETHWHITE __ White ethnicity. l=yhite, O=not White
ETHBL Black ethnicity. I=Black, O=not Black
Note: for the residual analysis sample,
chITldren other than white, Black, Mexican-
American and Puerto Rican were deleted.

K

FLANG first language spoken in the child's home.
0=English, l=not English
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PSEXP preschool experience. some non-Head Start/ ,

none/some Head Start
PSs "~ preschool experlence recode. l=gsome, O=none .

PSMNTHS - months of Head Start preschool experience
 1f PSEXP was 3

SEX child's sex. lnfemale, O=male

11, Child Household Characteristics |
7§Burce:jﬁiaaaroom Information Form -- MOMED, FAMINC,
- SEXHH, HHSIZE ,
Parent Information Form

FAMINC annual family income in $100's.
0-928, or 99 if $9,900 or more

HHSIZE total number of persons reqident in household

MOMED mother's education in school years.
- 0-16, or 17 if any graduate work

PIF1 child watches Sesame Street. lmyes, 0=no

PIF2 how often each week. 5+ times/4 or 5/2 or 3/
"1 or less g
PIF3 parents also watch. always/usually/sometimes/
hardly ‘ - ' .
PIF4 materials available for child at home. 1lsyes,
to ) 0=no. blackboard, chalk, colored paper, scissors, .
PIF17? crayons, coloring books, paints, clay, other arts

and crafts, music equipment, alphabet/number cards,
games, puzzles, children's records respectively.

: PIF18 parents read to child. 1l=yes, O=no
o PIF19 how often per week. less than once/bnce/several

584(; times/daily
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-PIF20 how far parents wish child to go in school.

- , , . High School/College/Graduate School ‘

. PIF21 - how far parents expect child to go in school.

, R Same v A
PIF22 houaehold attributes. 1-preeent, O=not predent
to- auto, black and white TV, color TV, enciclopedia,
PIF30 dictionary, clothes washer, vacuum, hifi, tele-

phone raspectively

PIF40 child likes Head' Start. very much/some/not at all

"PIF41 ‘ parents satisfied with Head Start. very/fairly/not
SEXHﬁ sex of household head, father if present.,

1=female, O=male n K

III. Classroom and Teacher Characteristics (non-control children)
T§ource: Teacher Information Form
: Rating Forms

£
¥

CYTPE - ‘classroom'type. PV/non-PV/controi

SITE1 SRI site code =

SITE2 . Huron site code ' ’ .

SPONSOR -8ite sponsor. 2-27=PV sponsors, 28=control, Sy
: 30=non~pPV

TIF4 fall implementatioh rating of PV classroom

‘ by sponsor. 0-9, 9 highest

TIFS spring same’

TIF6 | fall rating by site director. 0-9, 9 highest

TIF? spring same °
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© TIPS class watches Sesame Streat. l=yes, Onno

TIF9  how often. dayse per week

TIF1I0 . number of field trips taken. 0-10, or ll=more

| \than 10 :

TIF1l : teacher sex., l-male, O=female ‘ )
TIF12 teacher ethnioity. AM. Indian/Black/Oriental/

White/Mexican-American/Puerto ,ican/Cuban/
other Spanish/Por¥tuguese - '
TIF13 teacher marital status. single/marﬁied/widowed-

' divorced-separated .
TIF1l4 teacher has children. l=yes, O=no * -
TIF15 8eacher neighborhoood similar to center. 1=yes,
‘ =10

TIF16 =~  teacher age. years ’

TIF17 teacher education., 0~16 years, or 17=more than 16

TIF18 teacher certification. none/temporary/regular

TIF19 teacher rating of classroom differa £rom

. sponsor's model. much/some/none

TIF20 sponsor changed teacher's ways. very much/much

- TIF21 teacher use of model given choice. use/change

aome/change most/not use

IV, Outcome Measures.

These are more fully described in the body of the report

and in an earlier report, "The Quality of the Head Start

Planned Variations Data".  Tester assigned validity was.
uged as a “criterion for- acceptinq a-8core. - . - -

PSI Preschool Invéntory

PPVT. Peabody Picture Vocahulary Test -

WRAT s '

C/R/N/D . wide Range Achievement Test =~ COpying marks/

o Recogriizing Letters/Naming Letters/Reading
: : Numbers subtests respectively-
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IT?A - Illinois Teat of Psycholinguistic Abilitiea
Verbal Expresaion Subtest

ETS Educational Testing Service Enumeration Tc t
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Appendix B

SITE MEAN RELIABILITIES

~ In this appendix we explain the baéis“for the estimates
of site-mean reliabilities quoted in’Chapter IV. Shaycroft
(1962) provides a formula for the reliability of the means
of groups of size n which may be written as
o Y m 1 - ___14(1"!‘ ) ) B
. G » nB o ﬁ e
A \ | | i! \ s |
where r, and r; are the reliabilities for the groups and

for individuals, and B is the proportion of individnal test’
variance which lies between_éroups; We have carried out'qn
- ﬁnweighted-mqans analysis of variance with gites as factors
for each of our eight tests. The préportion oF. Variapce
which is Between sites and thé harmonic mean n* of the
site sample sizea have been recorded in Table c-1l. _
A useful and convenient way of summarizing the information
provided by Shaycroft's formula for our tests is in terms of .

w DB -1
1-1x; nd

We can think of y as the proportion of the gap between rIIand”
1 whicp is closed by aggregation to the group level. . Let}y*

be the value of y for sites of*xize n*. Then v* provides a
; -
, Yough idea of the improvement affordeq by aggreqation to the

ot

- EJ&Jgiite level for each of our tests. These 6a1ues are alao displ&yeﬂ
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Information Used tO'Estimate'Site Mean Reliabilities

Test < _B oo o
pST 22.67 7 .94
PPV 19.93 80 . .94
WRTC 15.63 78 92
WRTR 943 8 .87
WRTN T 4037 18 | 71 -
WRTD 6.79 ° 78 .81
mea 26.55 . 38 .90

ETS 28.78 ‘ 36 - 90
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Appendix C

Rnswrs or Gmﬂxcn. ANALYS.LS

“ 3

| This éppendix presehte graphs of fall and spriﬁg

| ];test scores versus age for each of the eicht tests in

B,

our battery.v The aample is broken out into children

. . with no prlor preschool oxper;ence and those with some _'

prior preachool exparienco.

e
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40 46 52 sg - 64 70 76 82
#ge 4 16 63 207 374 397 368 257 162 165 119 52 2 4
st . 3 "5 6 19 94 284 311 313 300 186 146 124 98 19

-
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PSI - FOR ALL CHILDREN WITH
PRIOR PRE-SCHOOL EXPLRIENCL

OR

-

Fall
.- Sprinaga

EXPCRIENCE

.4 0t 0 s N

310,

46

35

52

63

-1

57

19

58
81
44

»

- 64

121 99
" 57 57

70

96 29

94 107

40

79’

76

95

71

82
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PPV - FOR ALL CHILDREN WITH O . . .
“PRIOR PRE-SCHOOL ERPERIENCE ~  ° -

'SPting ----- : . . » ’f""

46 . 52 . 58 .64 70 6 82
67 222 391 404 375 253 153 161 112 " 51 2 . "1
8 6 20 . 95 272 .308 307 286 177" 134 114 93 11
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- 40

PPV - FOR ALL CHILDPEN WITH
vFﬁfBﬁ“ﬁiﬁistﬂﬁstﬁfﬁifﬁffﬁﬁﬁ

| ~Fall —
.~ .Spring ---=-
>
t

312.

104

N
46 52 58 . 64 70 76 " 82
8 35.66 5% _7¢ 118 98 94 96 38 2
1 20 43 55 55 94 74 - 9L o
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‘9

" WRAT COPYING MARKS SUBTEST FOR ALL CHI)
o WiTﬁ O PRIOR PRL-SCHOOL EXPERILiICL

o . Fall

‘ Spring ---=--

Mean !

Score .

12

2o )
8

>

46 . 52 58 64 70 76

19 68 221 397 405 373 249 146 157, 107 50 2
8 6 22 94 302 323 322 308 1087 141 125

95

82

12
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WRAT COPYI!NG IARKS SUBTEST FOR:Q&E
CHILEREN TITH PPIOR PRE SCHOOL LAPERIENCE °

. Fail
‘Spring ===

-

314,

1 20 .44 .60 .60 96 112

1 8 34 64 62 79 119 93 92 95

37
71

76

73

g2

10



94 302 323 322 308 187 141 125
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WRAT RECOGNIZING LETTERS SUBTEST FOR ALL CHiLDREN
‘E&“"*Tﬁﬁﬂ”ﬁ6‘FﬁT6ﬁ1ﬁﬁ$¥ﬁﬁﬁiﬁ?ﬁﬁﬁﬁﬁfﬁﬁaﬁ—
| ' Fall |
l Spring e
- 1
Mean
8core C
12 { i
10
6
4
0
40 46 52 58 64 0, 76
) . ‘
e 4 19 683 221 397 405 373 249 146 157 107 - 50
-r 3 8- 6 22

95

g2

i o s BT p—




+

| 316.

- WRAT RECOGNIZING LETTERS SUBTEST FOR ALL
'!-‘all ——
Spring ==w--

‘Mean .
§S¢ore
12
10 :
’_”.,.._. P,
L gre=" *-
[ ‘ ,f” .

, ’/0".'--5

s , ‘

6.
-4
2

0 : . _ .

40 46 52 58 64 70 76 82
c) ’ . ’
e 8 3 64 62 79 119 98 92 95 37 3

st 1 20 44 60 60 96 112 77 $7 73 1a
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WRAT MAMING LETTEPS SUBTEST FOR ALL CHILDREN WITH -

100L JELCE

Fall

Spring —=---

t
. 46 52 58 64 70 76 '
19 68 221 327 405 373 240 146 157 107 50 2 |
E 5 1A

3

8

6

22

24

302 323 322. 308 1G7- 141 125 9%
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VRAT HAPIPC LETTERS QUDTFST FOR ALL

PPE-SCICOL_ L) PEPTEYNCE

Fall"

. Spring «==s--

318.

20 44 60 €0 96

97

82

‘..
/
/
¥
/
/
{
r "
o
/
y |
, ¢
/
/
/
46 52 58 . 64 79 76
8 34 64 62 79 119 98 92 95 31 3
| 112 77 73 10
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 WRAT RCADING NUMBERS SUBTEST FOR ALL e ;
| CRILDREN WITH 1O PRIOR PRE-SCHOOL EXPERIENCE C
' Fall ,
Spring ----=
- 3
>

46 52 58 64 -0 76 . 82
19 68 221 397 405 373 249 146 157 107 ' 50 o
8 6 22 94 302 323 322 308 187 1L 125 95 12
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KN

34

52
64

62
20

58 64

79 119 98
44 60 60

92
96

g

70
95

112

37
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ITPA SCORES -~ FOR ALL’ CIIILDR...“ yITH ‘10

46 52 58 64 70 76 82

12 26 87 151 170 158 8 58 75 43 28
4 3 11 29 116 133 137 122 70 62 54 42
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ITPA SCORES =~ FOP ALL CHILDRIN VITH
"PRIOR PRE-BCIICOL LRPLRIGGCE

Fall :
¢ : . Spring =--=--

i .Mean
core

29

10

40 46 52 58 64 70 76 82,

7 18- 37 22 26 46 41 39 20 14 1
| 11 25 28 20 35 42 31 37
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_ . .. ETS SCORES-+w FOR ALL
ITA*HO ? ~ FXPERIENCE

Fall - ‘ ,
Spring ~w--- _ _ -

1an
ore

40 46 © 52 58 64 70 76 82

1 8 21 77 132 162 145 86 54 .73 43 27
4 3 11 29 116 133 137 122 70 . 62 54. 42 6
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WITR PRYOR SRL-SCICOL EXPERIENC
Fall - ——
spring —====-
2an - -,
sore
28
q N
L5
LO
g ’
40 46 52 58 64 70 76 8:
7 16 35 21 25 47 39 3§ 29 14 1 |
11 20 35 42 31 37 20 5

25

28



Appendix D

: Tuzolag OF RESIDUAL ANALYSIS

The purpose of this appendix is to dive wore theoreti-
cal underpinning to the residual analysis described in
Chapter v by describing explioitly the mathematical model
on which it is’ based. '

'ﬂet Yij and Yij"represent the observed pre and post
test scores for individual i in group J. Let mij and Tij'

be the corresponding true scores. ‘We assume that

'Yij = Tij + eij

Yig'= Tyq' + ey "_

2

.V(eijf - Vleij') = 0%, v i,j

vLet'aij and aij' be the age of individual i in group j at
pre and post testing times respectively. Let ”ij be the
component of true score representaole as a linear function

'of measurable variables other than age. Let SijAbe the °*

component of true,goore which is independent of both age
ond other measurable variables.
| We assume E(Sij) is constant for all individuals in

“the same treatment group. Let
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If treatment groups do not differ in terms of average true
score unrelated to measured variables {as would happen,

for example, 1if individuals were assigned randomly to treat-’

k _ment groups), then §j is 0 for all groups. Otherwise §j may
' . @iffer from 0 for some or all groups.
Let | ‘ ,
. _ 2
V(Sij) L

Qur basic model cah‘be represented by the following
equations: . .

. ‘ . ?ij = o + Baij_+ Mij +"Sij

Tyy'= a + Bfij' + Mij + sij + 1z

J

3

where rj represents a residual effect attributable to the
program to which the child is exposed between the pre and
. . . J

post tests. Then
= ' - T -
¥y =T 13,7 P4

where * Aij = B(aij| - aij)

For any individual, a sample residual can be computed

in either‘of'tWO reasonable ways:

¥

~ »
r = ¥

131 = i30T Yiy 7 44y

2152 = Yij"‘“._{u + Baij' + Mij.]

O ‘ .1 4 = Yiji - {(1 + Baij + Mij} - Aij
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I
Ea)

#e can interpret rijl

egpected‘gain.~andm?ij2 as the observed post-tést score

as the observed gain minus the

minus the predicted post-test score. Note that

£ =r, + ' - e
i1 37 %3 T 84y
£ = + 8 + '
; - ij2 = 3 57 %13
So that
E (2, )=1r v =
ij1 j (%554 = 295

2 2
: 4 . . v (2 =¢ +0
1j2 j j ij2) e 5

=t
~~
o
"o
~
+
\Z)

Thus for any individual, fijllis an unbiased estimate of

r, with varignce 202e, and Eijz has bias §5 and variance

3, 2
et 95

is the mean squared-error (MSE), which equals the sum of

g A useful measure of the accuracy of an estimator

‘the variance,and the square of the bias. _Thus, we have
MSE(Z,4,) = 202
i1 ‘ e

\ s g2 2
MSE(ryy ) = o2, + %5 + (By)

‘Supposé now that we consider combined estimates of
the form . | -
Byg = wkygy + (1 - WTis; 0 0 <w<l
Then ‘

| E(?ij) =wrb (1= W) (x4 54)
so that the bias is (1 -'w)gj.

V(Egg) = wVIE ) + (- mviE )
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But
cov(Eyyys Fyyp) = covi¥yy' - ¥y, ¥iy"),
= °°V(°is' - egye eij'i = 02e
Thus
., W) =0 (2w? ww? ¢ w(1-w) ¢ (- %o’

\ :
2 2 2,2
- = 0% {14we} + (1-w) S0y

dnd

Mss('r‘ij) - oze{1+w2} + (1~w) 2((5,)2 + o2

3 s}

Minimizing"fhié with respect to w, we find

T2
wh = 023 + (5y)

028 +—(g'j)z + g%

e

Thus, the theoretically obtimal weight to place on

25 and §j increase. As mentioned above,

rijl increases as o
if as the result of randomization or by luck §j = 0, then

both estimates are unbiased and w* ylields the minimum variance
éstimator and becomes simply |

2
. wr= 9g

528 + 02e
It is interesting to note that this expression represents
a kind of residual reliability of the test after variation

related to age and other measurable background variables

{18 been removed. Thus, the weight to be placed on the




b4

" method which uses the observed pre-test score is simply

the residual reliability of this score.
: Now suppose we wish to estimate rj on the basis of

~ the entire treatment group of size ny. Let

Er
A i§1
rjl =
. ny

PRk
j2 = —
: . ’ nj

- Then

E(rjl) ”’rj

e
"
Ty + E(ISyy) = ry + §'j
M
’ | 3

E(;ﬁq)‘ﬁ 202 |

E(gjz)

After some calculation, we find that w* which minimizes MSE
is given by ﬂ

| 2

S + n(§j)

o2 + (82 + o?

Note that the relative advantage of Method 1 increases with

sample size as well as 028 and §5 .
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Supposa now that 33 = 0 for a}l groups. To compute
wt we need ozs‘and 02 which are not direotly available.
..We can estimate w*, however, in two ways. If we have
some eatimate p of reliability, then .

A4 2
> (T j o Vi{a + Baij‘+ Mij)} +o g

V(Yij) , V(Yij)

From the regression equations‘used to produce the‘residuals,'

we can obtain an estimate‘R2 of

vi(a + Baij +‘_M1j)}

V)

A natural estimator of Q* is then

p.= R?
1 - R

Alternatively, one can adopt an~empirica1 approaéh.
Let 02 be the variance of the combined residuzl with

weight w. From our previous discussion
2
o = a2 (1 + w% + {1 - w)2 Ogs
w e . % S
If we use these residuals as outcomes, and perform a

one-way_ANOVA'with treatments aé‘factoré, the mean:.gquare

Ferror provides an estimate of oz. Carrying ouc the ANOVA
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_

for Qifferent values of w, and choosing that vaiﬁé-which
minimizes the mean square error yields a'reasonagle '
estimate of wk, _Fbr'éach test,; we carried dutléuch a
pfoce§ufe; calculgiinglour estimate of w*vto the nearest.
tenth., Actually, the minimum can be found analytically.
Since the mean square error is a quadratictguactioh of w we
.need ohly calculate its value for anyitwo,distinct valﬁes

" 0f w to determine the entire function and Hence the mini-
mum. It ie doubtful, however, that our estimation pro-

cedure is reliable enough to justify the exact calculation.
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: {

THEORY UNDERLYING RESISTANT ANALYSIS

by Sharon Hauck = ,

~ RESISTANT FITTING TECHNIQUE

‘Because ‘of the use ofjmeans, the usual leaet;squareb
regression estimates will be affected by any extreme e
observations. Therefore, if one does not wish to throw
awgy these outliers, but does wish// 1ess sensitive esti-
r.ate, he should look for another method of estimation.
Tukey's resistant fitting technique by its use of medians
serves this purpose.

The 'resistant fitting technique of Tukey may be used

| to fit a model of the form

where Y1 and Yi' are the prevand post test scores for

individual i, ey is the error term and f is a *ransforma-

tion of Yi' Assume there are n individuals. . ,

ﬁe will first find three pairs of representative values
called eummary vaines. Let us denote these values by (Qj, yj“;
where 3 = 1, 2 and 3. These values will be usad to find the

- best “ransformation £ and to estimate'the slope and the

intercept. The slope is estimated by

8 = ?5-.- yl-'_ (E.2)
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8.

and the intercept is estimated by

o = E'{jz ¥ - sftif )} 7 (E.3)

. - ]
The first step of thejﬁrocedure involves sorting the
pair (Yi, Yi') in ascending order on the pre-test score.
The ordered cbcervations are then divided into: thirds of
approximate size n/3,\again according to the pre-test score

j - No ties are broken and,-if necessary, the middle
third will contain the most values.,

' The next step is to determine the sunmary values., 1If
n is less than thirty, the median pre-test score and the
median post—test score in each third serve as the sunmary
values. (Note,'these mediah scores need not correspond

to the same individual) | ,

" If n is at least equal to thirty, each thf&d is again
divided into thirds, forming “ainths". Within each ninth,
the median pre and pcst—test gcores are foundL For each
third, its three pairs of ninth median values are then
averaged to give a pair of zummapy values for that third.

These three pairs of values are used to help determine
whether the linear model may be fit on the raw scaie - =
(ire., f(Yi) = Yi) and, if not, the best ré-expression to.\
induce linearity. This is done by cohparirq the upper and

- lower slopes, denoted by S, and 8 respectively.* A total

O

v N : ny . n »
JEFERUER A f(?z‘3) - f&'z) and sy, = ¥,'- ¥y / £0¥p) - £0¥)
[}{f: _Also, initially f(Y1) = y1 ' '

]

Aruitoxt provided by Eic:



334, 7

slope, S, is also used.*

“.If the data is linear, § should be approxi-,

. | | v~ 5
_mately equal to zero. - If this difference is not close
_ to zero, various re-expressions or - transformations are
‘then tried.. The transformations which are used are of
" the form £(y) = kYip;where k = -1 if p is less than zero
and k » 1 if p is'greater than or equal to zero. The
negation presefves the order of the scores. The case of
= 0 correﬁgonds to a natural 1og re-expreseion. For the
PSI and PPV tests, the followigz powers were considered. |
~-1.5, -1, ~.5, 0, .5, 1, 2, 3, 4 and 5. In Tukey's term-
inology these‘values;form a ladder of powers.,
The‘configuration of the three summary values or
the relation.between the upper and lower slopes determines
in what directioﬁﬁ?ne goesgon the ladder for trial re-
expressions. There are four possible configuratioﬁs as shown
in Figure 1. If either example A or B is the case, one would
go down the 1adder powers starting at p = .5. The configura-

tions as shown in C and D call for powers of re-expression

greater than one.**

*s, = ¥, - ¥ -/f(¥;) - f(?l)

3
*#In the cgmputer program, the direction was determined by
comparing v v n
x = ? (Yz'- Yl')e
3l... ll

If Y is greater than X one should go up the ladder of,powers
staraing at p = 2, If ¥, was less than X, one should go down
the ladder starting at p = .5.
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Y o | Y

- . Y' i ‘Y'

~ ;o FIGURE 1
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Once the first trial power has’been determined,lthe
pre-test summary values are re—expressed and the three
slopes,-su, SL and ST are recalculated EE As was‘indicated
‘ previouely, the transformation which makes Sy - 8; the

. ¥
closest to zero is the one to use. However, because the
: verious re-expreseions cause differences inléhe magnitudes
of the slopes, the difference Sy - SL' is divided by the
total slope, Sq. tc give atcomparable relatiye difference.
. Therefore, one must look for the smallest relative diff-
erence (in absolute value).

Another coneideratioh in determining the best trans-
formation is the sign of SU-SL; If this dlfference_chacges
sign,_it indicates one has gone too far on the ledcer of
powers;(over;expreseed). (See Figure 2). However, if a

power caused over-expression but still resulted‘in,che

smallest relative difference it would be used. This is

wowra

because of the .5 or 1 difference between the trial powers._

After the best re-expression has been found and the %

slope and intercept have been cal@ulated from ﬁhe re-expressed

summary values, the fitting procedure is completed with an
examination of the residuals. The guality of the fit can
be judged by examining a plot of the residuals vs £(Y¥j).

The resid\;als shculd lie in a band centered around zero.

#*If the number of observations in a third or ninth is even,

the

median is the average of two values. In that case; it is necessary

- to re-express the two values used in calculating the median,
-re-expressed summary value 1e then the average of thesetwo

The
values.
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If a linear trend is apparent from thé plot, oue hay repeat
the fitting procedure describad above, treating [f}Yi), |
residual i] as the dataj and omitting thé search for a
':e-expression.f The new fouad intercept and siope are’then
added to thé original values foi a final fit. .

- One might also calculate a five number summary of
" the residual values.' This summary gives the two extreme
values, the median value and the two hinge values. Thé
hinge values are the quartiles and are found from the
‘ordered reSidaals by taking those two values whose ranks
lie half'way between the rank of the median and either ex-
treme. For_example, if there are five observations, the
hinge values would correspond to those values with ranks
of two and four. The difference of the hinge values
apprdxiﬁates the interquartile range o? the residual distrij
bﬁtion.‘ Also, if one believes thé rasiduals to be notmally
distributed, o7 times tha difference‘of the hinge values ‘

- serves as an approximation of the standard deviation.

IMPLEMENTATION OF THE RESISTANT FITTING TECHNIQUE

Tables of the results of using,thia technique f;r )
the PSI and.PPV tests may be found at the end of this section.

All prog;am-ﬁubclasses with more than‘S children were fit.

* phe difference of the hinge values is called the hinge spread.

L >
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however, in the final comparison only’fits.based on 20 or
more children were considered. '

In setting up the computer program to perform the.
resistant fitting procedure, it was necessary to decide which
powers of re-expression would be ccnsidered. The core
of the ladder, powers from -1 to ;,1was chosen because it
ig the most.commonly used. To allow more freedom, however,
the ladder was extended from -1;5 to 5. |

In this context, there isja'problem of interpretation
when the fitted power is greater thah 1l -~ for this reasgn

- all such fits were not included in the final comparison.
Strict interpretations of such fits indicate that there

is no ceiling effect, i.e,, a child who diad well on the
spring test could be expected to do better than 100% 1n the
fall. The problem is due to the fact that in some cases
the model is not complex enough to adequately fit the data.
we would expect the frtted curve to go to the asymtote

‘as in Figure 3A. However, if we fit é curve ‘as shown in
Figure 3B with a sipplevpolynomial,;the resulting fit

‘§111 look like that in Figure 3C. |

Iﬁ‘generaiarthe resistant fitting technique allows
either.Yi'or Yi' or both to be transformed in order to
induce linearity. We chose only to re-express the pre-
test scores\for sake of interpretatiocn. ' .

As was mentioned in Chapter VII,‘this resistant fitting

- technique could not be applied to the WRAT subtests. The

ER\Kﬂifficu;;y was due to the very large number of zero pre-test
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scores and the very small range of test‘scores. The
algorithm that divides the data into thirds does not
break ties unless there are more than n/3 scores which

- are the same. In that case, only one value is left in the
third. 'For the WRAT tests this meant the‘first third only
contained one obrervation with ¥4 = 0. ‘And,‘because 80
many of the pre-test gcores were the same,‘y.2 was équal

. " .
to ¥, for many of the programs. This implies S, was

L
infinite and could not be used to determine a re-expression.
In addition, the small range of test scoreshlee q&

'Qa' being equal to %2' in some cases. This resulted in

an infinite relative difference which made it imposeible

to determiné a proper re-expression.* )
0Besides, the obvious difficulties discussed above,

the over-abundance of zero pre- ~-test scores also led to

large differences between,the upper and lower slopes. The

- following. serves an an example:

WRAT Namin§ Test

* Sponsor: Far West
White children with no preschool experience
Sample size is 104

Summary values: (1, 11) (1.33, 2.66) (6.66, 10.66)*%+

éower = 1 T
SL‘ -25 00 sU 1.50' S -.06 RD: —450.50**

a1 we - had ‘been finding fits, we would then have fit a model
of the form Yij"“ oy + eij

i**RD is the relative differencé.

1*** In order toltry the: various re- expressions, it was"
neoessary to add 1 to all the pre-test scores.

*
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Power = ,5 -
SL: -53.87 8,,: 5.61 S_: ~.21 RD: =-282.25

y T
Power = 0
SL= ~-66.70 SU= 11.45 ST: .24 RD: ~-193.15
Power = -,5

Such large differences batween the slopes and very large
relative differences make any sensible chioice of a re-

expression otit of the question.*

——

*Part of this difficulty is due to the fact that the program
which breaks the data into thirds does hot order the Y' values.
Therefore, if there is only one value in a third, the post-
test score may not be the lowest.

-y
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- RESISTANT FITS

‘The six sub-classes are coded in following manner:
the first digit represents ethnicity where "1" is white,
fZ” is Black, and "3" is Mexican~Americgn; and the aecond
digit repreéents prior presqho&l experience where "0"
indicates none and "1" indicates some. For example.code

‘21 represents Black children with some prior preschool

experience.
 RESISTANT FITS - PSI TEST
) $ of
Model ' . * children-
FAR WEST Y' = 37.93‘+,61.75(—1//§) | 167
_Y' = -..32 4+ 19,13 logY 104
(20) Y' = 26 73 + 80.89(~1/Y) 20
(30) Y' = 28,50 + 106.36(~ 1/Y) 19
(11) y' = 17.81 + .00 Y3 | 21
(21) | 3
(31) . 0
ARIZONA Y' = -7.44 + 23.95 1gg ¥ 200
) Y' = 16.01 + ,02Y 86
R (20) Y' = 11.83 + .00 y3 40
- (30) . Y' = 32,67 + 52.00 (-1//%) 8.
(11) Y' = 3.69 + 20.99 logY 34
(21) Y''= .10 + 5.06 /¥ 32
(21) Y' = : .0
BANK STREET Y' = -7.47 + 22.11 logY 239
~ (10) . ¥Y'' = 6.47 + .81 Y : 19
(20) Y' = -3,34 + 5,34 /Y | 116
(30) 3 0
(11) Y' = 16.67 + .00 Y 20
(21) Y' = 8.60 + ,61Y 84

(1 . - | ' 0




. . 346,

OREGON Y' = -,96 + 20.24 19g¥ 155
’ 0) Y' = 21,35+ ,00Y 9
(20) Y' = 43.02 + 80.42 (~1//Y) | 51
“(30) Y' = 9,58 + 3,50 /¥ , | 66
(11) - ~ , -3
(21) Y' =-16.84 + 31.37 logY _ 22
(31) , . : 4
KANSAS ¥ = 11,20 + .03 Y2 101
T(I0) 0 C¥Mia 33,09 + 151.29 (-1/Y) -39
7 (20) Y' = -4.85 + 20.61 log¥ 54
(30) . : . 0
(11) . 1
(21) Y' = 39.39 + 382.60 (-1/Y) 7
(31) , |
HIGH/SCOPE ~  Y' «v 13.05 + .02 Yg 179
{10) Y' = 15,54 + .02 Y : 85
(20) Y' = 13.55 + .01 Y2 41
(30) Y' = 14,30 + .00 Y3 18
-{11) Y' = 56,10 + 144.50 (=1/¢YY) 14
(21) Y' = 11,71 + .02 Y2 % ‘ 8
(31) Y' = 17,00 - .13
FLORIDA Y' = 8.49 + .72 ¥ 153
) Y' = 31.48 + 159.85 (-1/Y) » 32
0 (20) . Y'= 8,29 + 1Y, 76
: (30) Y' = 13,65 + .00 Y . 21
(11) Y' = 16.67 + .00 Y5 6
(21) Y' = 31.29 + 189.66 (-1/Y) 18
(31) . - 0
-ELC_ !t Y' = "7080 + 23073 logY 162
(10) Y'= 4,00+ 1.00Y_ ' 7
| (20) Y' = 13.48 + .00 Y5 : 72
(30) 3 0
(11) Y' = 20.72 4 .00 Y . -+ 30
(21) CY' = 19,50 + .00 Y5 53
(31) ’ v 0
- . ) s ® )
PITTSBURGH Y' = -1,86 + 5.89 /¥ » 114
{10} Y' = 38,96 + 67.79 (~1//Y) 89
- (20) _ ' 0
(30) ~ ' , 0
(11) Y’ =-11.43.+ 29.34 log¥Y 25
{21) | ' - 0

50 . ‘ : o
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REC Y' = 15,06 + .00 Y 72
— (10) Y' = 14,92 + .42 Y 11
(20) Y' = 13.44 + .00 ¥5 \ 18
(30) ¥Y' = 12,00 + .41 Y 32

(11) . . - 0

(21) . B ‘ , 4 -
(31) Y' = 26,96 + 29.87 (~1//Y) 7
ENABLERS Y w =4,03 + 6.27 . 208
=110} Y' = 33,76 + 167.57 ~1/Y) 73
 (20) ' = 12.49 4 - .02 Y2 - 63
(30) . Y' = -3.43 + 19.94 logY . . 39

(11) Y' = 54,76 + 133.67 ( -1/!?) _ 21

(21)- Y' = 17,01 + .00 Y : 6

(31) Y' = 10.68 + .sz‘y A 6

. CONTROL - Y' =-=13,24 + 27.61 log¥ 105

“(10) Y' = 28.42 + 160.86 (=1/Y) .33
(20) Y' = 10.50 + .00 y3° | 27
. (30) . Y'w 4,42+  .92Y 16
(1) ¥Y' = 11,04 + 63 Y, 11
{21 Y' = 6,09 4+ 00 Y3 .- 14
‘(31) N : S 4

: . 3 - o
NPV - CY''w -,97+ 5,38 /% . 669
(10) Y' = -6.73 + 23.26 logY o170

(20) - Y' = 8.65 + 69 Y 247

(30) Y' = 9,56 + 65 Y | 92
(11) ¥' = 15,48 + 42y ‘ 28
(21) Y' =-11.86 + 26.70 logY o121
(31) Y = 4,024+  .91Y = 1

- RESISTANT FITS = PRV TEST -

“Model ; ~ : o children -
Lo . ) . . ’, 4 . .
' FARWEST = Y' = -16.60 + 41.84 logY 161
R ¢ 1) 3 Y' = ~19.84 + 43,71 1lgg¥ - . 100
(20) Y = 39,71 4+ ., .00 Y o 20
(30) . ¥! =.-0.92 4 9.26 /T 19
(11); Yt = 47,33+ .00 Y0 | 19
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)
(20)
(30)
(11)
(21)
(31)

'BANK STREET

- (20)
(30)

- (21)
(21)
.(31)

OREGON
~ (10)
(20)
(30)
(11)
(21)
(31)

KANSAS
- (10) -
. (20)
(30)
(11)
(21)-
{31)

' é nrsn/scopn

10
{20)
(30)
1y

4wﬂ}}EﬂJ+ff

++4+

- 34 05 1ggy - 70
0298 0 e e

?V%*199;§f;vfgtﬂiﬁ

554.72

533,94

Y' =, -1.56 + 8,07 /¥
T Y' = =20,06 + 44,21 lggY'
Y'= 31,39+ .00Y
Y' = 28,61+ .03 Y
Y' = 81,10 + 1303.90 (- 1/2)
Y' = 13,08 + .94 Y
Y' = -3,97 + 8.09 |
Y' = 34,62+ .01 Y%
Y' = 72,46 + 173,94 (~1/¥9)
Y':= 82,03 + 1358.47 (-1/Y) .
YU w o 77,91 4 197.49 (-1//)
Y = 10,26 + . 6.12 A
Y' » 14.84 + .87.¥
Y' = 31,52+ .36 Y
¥ = 12,30 + 5.86 A
Y = =17,17 + 42.31 log¥
Y' = 1,12 + .1.23 "4 :
Y' - .64:‘: 26950 logY 7‘
Y! = «21,34 + ,10.50:;?
Y' = -44,95 + 58:33 logY
Y' = -21.88 + .68
Y''=m 10,98+ - .94 3
Y' = 39,52 +. . .00 _
. = ’+ .00,
290,63

51.85
02

560.87

348.

191
85
39
31
30

243
17

121

19
86
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PITTSBURGH = Y' = 34.83 + .01 y2 111
11y Y' = 35,36 + .01 Y2 ‘85
(20) Y- 0
(30) ) . ' 2 0
(11) Y' = 35,36 + 01 Y . 26
(21) : ' 0
(31) * | 0
REC Yt = 24,72 + .63 Y_. 71
(10) "Y' = 38,12 + .00 ¥5 ) 12
(20) Y' = 23,57 + 59 Y o o 18
(30) Y' = 78,27 +173.17 (-1Y%¥) : 31
(11) . , , , 0
(21) ‘ | _ ; 4
(31) Y' = 34,27 + 43 Y . 6
ENABLERS ,Y' = -3,30 + 8,08 /g .202
— (10} Y' = 32,85 + 01 Y : ' 72
C{20) 0 Y' = 69,23 + 170.87 (~1/¥Y) 63
S(30) Y' = 24,74 + 63 Y : 32 ‘
- {11) Y'=s 75.21 + 1068 17 (- 1//‘) 23
- (21) - Y'= 9,52 + .78 Y . 6 R
(31)- ¥'' = 16.64 + - 713 Y o 6
CONTROL © = ¥Y' = =21,37 + '43.48 13gy _ o 106
) Y''a 32,79 + 01 ¥ ' 30
(20) Y' = 10.20 + 97 ¥, , 32
(30) CY' = 35,18 + .00 ¥ 14
(11) Y' & -39003 + 54085 1ggY } .- 11
- (21) . Y'' =m 28,28+ .00 Y ' 15
(31 = ‘ - ; ‘ 4
NPV  Y''=m 22,80+  ,63Y _ 629
- T (10) - Y'= 11.95 + 5.93 YY S 166
(20) Y' = =37+ 7.24 /Y - 223
(30) Y' = 56,37 +/220.68 (=1/Y) 96
(11) Y' = 71.26 + 742.24 (=1/Y) - .25
(21) Y' = 35,62 + .OO;Yz : 106‘
= 27.67 + Y - _
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RESISTANT ANALYSIS OF COVARIANCE -

Because the resistant analysis of covariance tech-
nique is new, 1t is advisable to begin with a brief
.'discussion of the motivation behind it.* Thie is followed
‘h- " by a detailed description of the procedure.’
| | This resistant procedure is analogous to the usual
or classical one way analysis of covariance. However,
RANCOVA is designed to be resistant to two kinds of error.
The first of these involves certain observations ‘which may
be either wrong or wild, i e., the observation though
correct, is not a representative member of the,pOpulation.(
To protect against this, medians are used in finding
slopes and effects.'(Seehthe discussion of the resiStant..
fitting technique‘)' | ,
Another problem is that the agsumption of equal
- slopes may not be satisfied. Recall in the classicalv
‘eituation, it is assumed that all the treatment means 1ie
on parallel lines (as a function of the covariate), and
there are tests to judge whether this assumption holds. e
'»There are no such tests for a resietant analysis. In addi-

'_:fftion' the use of a non-interactive computer to perform the f”

;k;analysis precludee any use of humen judgment cnncerning the

fgexclusion of any treatment.~ To overcome this second type? 2t

- of possibie error,'a weighted midmean is used instead of a L

*RANCOVA' will be used to denote resistant analysis of covariance.
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wéighted mean when combining slopes across traatments.*
In our usual notation, the model to be fit is of the

form “ B |

(E.4)

Y Gj + Bf(y

13

ij) + e 14

_.ywhere Yij is the covariate and Yiji is the reaponse for |
individual i in treatment j, eij is the error term, f ia
a predetermined’?e-expreasion, and ej is the jth intercept
or treatment fit, Assume there are k treatments and
'ny is the number of observations intreatment‘j. a

}In thefclaasica1~method, assuming zero méane,hthe

- least squares estimate of B is

A k “j ' »

g = I I7 Y..¥ ' S

© d=lim 13743 (E.5) |
£ zj Yi 2 {"'. _ o ’ _!f" o

J=1 i=1 . e

This estimate may be viewed as a weighted mean of the

* claseical individual slope estimates for each treatment, i €.,
= ‘zm w. T o : f M
BT a 183 . | . (E.6)
j=1 . Ll

P it
f! : N

T

- D.F., et al,, Robust Estimates of Location Princeton,fu J.:
n~,PrinceE”h Univeraity_ﬁfees, 1575‘ SRR

'**We determine f by finding the summary values and going through
the search procedure as outlined in the first section for each
program. A compromise re-expression is then used.

f;;*The choice of a midmean instead of a. median was made because of_?f?
“results from the Princeton Study on Robust Estimation: Andrews, S



where w.j = gj 2 and 8 = gj Y,.Y, ! . ;- (E.7)
, iwl .ij . I im 13714
U5 |

Under the staheardvassumption of equal‘variance, the weiéhting
is inversely proportional to the variance of the gj's.

RANCOVA proceeds analogously by first calculating the
slopes for each treatment according to Tekey's‘resistaht
fitting technique, usihg the specified re-expression. Then,
the weighted mean of the'aj's is replaced byla weighted
midmean. , ' '

Recall the Resistant slope estimate for treatment J | P
is qiven bY(Y3 - Y B/Tf(Y3 f(Y )}j Becadse the

‘exact variance of this estimate is not known to this writer,

an approximation is necessary.’ Asymptotically, the variance

of an order statistic, and therefore of @ ! and Y3 , is pro-

o portional to l/n. Because of this, the variance of Bj will

be approximately proportional to 1 ' .
r.jt:(ig) - fwl)lj?

-

: Therefore, weighting inVersely proportional to the variance, ‘a
| weighted sum of slopes,' N

k-r#l

.ﬁ.

~ : - ‘e ¥, U
,jfr ) j”{f(Y3)‘ ’f(?l)}j | (?l Y1 )j 5, (E, ”?
s P s n {f(? ) - f(Yl)} '

jfiefused. The sum is over those treatmente whose slopes lie

<

‘*Wilks, s.\s., Mathematical Statistics, New York: Wiley & Sons,
1962;@- 273'710 ‘ ’

\‘l
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' 0
between or are the hinge vaiues.f
In order té ﬁetermine the treatment effects, the inter- -
cepts must first be_oaiculated. These valnea-are found
using Tukey's estimate‘of | |
‘ n '3 AN o e
ay = 1(e{m21(y '_)j - Bf(Ym)j}. (E.’9)

~ Now, rewrite the model as
Yij' = U+ Yj + B{f(y)ij Nﬂ--} + eij **(E 10)

where yu is the overall mean, 6, 48 Lhe treatment effect, and

3

f??ﬁ.. is the grand mean of the re-expressed covariate

“vaiues.> Comparing this to the original model (E.1), we .
gee that | | | , o
| oy = wbyy - 3459 N ¢ 8 § b}
and therefore, | / o “}_~;“’f~f';‘ -
>r .Yj j - {u - thg,to} ’ . (E 12) : "‘,

a Thua, to estimate ‘B, one should subtract a quantity like
{n - BT 5..}, which is constant over all treatments. )
Analogous to the olassical situation where . anyj s 0, we

:,‘wili require the median of the Y,'s to be zero, and,

3

“?gtherefore. will use the median of the aj 's as an estimate of o

fjthis quant*ty., The j treatment effect is then found by

\ffsubtractinq the median intercept value from “j

'*The eubscripts refer to the ordered treatments which have been
ranked by: maqnitude of their slopes. ¥
G ) = £ : | >

13 ij
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As with ‘the resistant fitting techn;gue. the analysis

[

concludes with an examination of the residuals.j In this case'
a plot of the residuals V8. re-expressed covariaues for each
program "is useful to judge the goodness of fit. The same

is true of a five number summary of the reaiduals for each

 program.
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IMPLEMENTATION OF RANCOVA.

’As nasvnenticned in Chapter VII, only those programs for
which there were at least 20 children in the sub-class
: ware used in the analysis of the PSI and PPV tests, This
minimum sample size allowed anough programs foz comparison
while excluding fits based on too few observations.
| RANCOVA could not be used on the’ WRAT subtests, ETS and
ITPA tests because of the difficulty in determining re-expres-
sions. The reasons for this . were discnssed in‘a‘previous
section. . |
The choice of a oood re-expression £ is left up to the
judgment of the analyst. Because of the interpretation diffi-
: culties related to powers greater than one, we constrained
"the choice of a compromise re-e}pression to lie Yetween -l 5
and l.although programs for which p > 1 were allowed to influ-
ence;the choice. For example, the following displays the
" number of prcgrams with powers ranqing from -1 to:4 for
White‘childten'with no prior preschool exoerience fof the PSIctest}

no, of
programs

P DA

2 power
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In this caae, the choice of power was -.5, i.e.,
f(Yij) = -Yij—'s. All ‘eight programs were re-expressed

accordingly and the analysis continued. .

(9

Left without <the classical tests to aid his judgment,
the user of resistant methods must rely on plots, displays
and summary values. To fudge the goodness of fit, we used .
plots of the raw and fitted post-test scores’ together V8. N “
the covariate scores, five ntmber summaries, and hinge—
spreads_of the residuals., By eye, the fitted line should
"explain" the data very well, i.e.,-ithshould follow>the generelgui";
trend of the data. The five number summary should indicate = "
symmetrio residuals, and the hingespread should he”small

- relative to the range of test scores.

In a covariance analysis, one expects the treatment
fits to he parallel or at least very similar.» Here again,
no F test may be performed on the resistantly determined slopes.rsi;”
A plot of the fits for several programs together is helpful (}k
"in examining the pqrallelness of the.fits..‘Apy‘orogrqm whose H‘f{
slope is wildly different from the others will be quickly vt
’pointed‘out ano one ‘can get an idea of the similarity between!;h; -

‘eproqrams. | |
rt“f P Another assumption of the classical ANCOVA is the homo-
'ilJigeneity of the variances. To examine this in RANCOVA, one |
N may look at a stem and leef display of the hingespreads of
the residuals from the initial £it.* Ideally the range of

*See Tukey (1970) for an explanation of stem and leaf disflays;"ﬂ"

Q




,"these hingespreads should be small. The following is such
- a display foy the PSI test, sub-class White children with no

prior preschool experience.

I

‘v

6 134

5102, 29, 09 )

4 |25, 02, 25 o ‘
TNl 3 85, '50 unit = .Ol

. . . .oﬁ'
ﬂ;? The'#élueetin the*léat line are 3. 85"and 3.50. The .range
’ of these hingespreads is not very large. |

. As has been emphasized, plots of the regiduals from

’ the final fits-’ were al o examined. The results of RANCOVA

-t

for the PSI'and PPV teats may he . found in Tables."
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Appendix F

N ) ) . .

INTERPRETATION OF PPV RESULTS = ° ’

From the results of our various analyses, it seems

clear that the performance of the Control children was

. comparable to that of the Head Start children, and that no

particular Head Start program was outstanding in raising
PPV scores. wbtare tempted to infer simply that passive ’

v00abu1ary and whatever other skills are measured by the &

A'PPV cannot be influenced very much by presohool curricula.

If this were indeed the case, we would expect the residual

q\

analysis tg show' small residuals fOr both Head Start and

. Control children. On the contrary, both’ groups approximately

vdouble their rates of growth.., Thus we are left to conclude
'either that there is something misleading about the size |

~

of the residuals, or that thé growth rate for both groups

:actually did increase over the period studied.

One possibility is that the observed gains can be

attributed to .some sort of test-sensitization or practice«

effect. Suppose that for some reaeon, children find the

'~ppv particularly difficult the first - time they take it.

Then if they took it a second time soon after, they mighta

v e
.

/
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do a bit better even if their true ability had not changed,
simply by virtue of being more used to the test.
A possible "pseudo-gain" might also have resulted
from the fact that the test procednre in the cpring was-
slightly different from that.in the fall. Children began
‘the test with item’ 25 instead of one. If they answered
‘eight in a row correctly, they were allowed to proceed and
given credit for the first 24. 1If not they essentially
~moved back until they were able to correctly answer eight
consecutively. Thus it is conceivable that a child could
bo given credit for an item he would have answered in-
correctly if given the opportunity. By looking at the
‘nunber answered incorrectly in the fall of those given
kh~credit for in the spring, we obtained a rough upper bound
| on thg<peeudo-gain attributable to the‘scoring syetem.d
- Our best guess is that on\average one to two\points of .°
~the obserQed gain may be explained in this nay. This still .
‘1eavea us with an average residual of about four or five
. points to ‘explain. i «
‘ The fact that the Contrdl children tended to be |
»younger than Head Start children might also be a(factor.;ﬁ
/1;=:vPerhaps younger children are growing at a fastur rate; |
L;i;so that we are underestimating their éxpected increments.Ai
‘A breakdo?ndbf residuals by age for the Control children

.revealed no clear relationship between. residual size and age.




360,

| Unfortunetely, we gee no way of determining whether
the apparent increase in growth rate is real. The facc that
there is so little difference among the PV models leads
us to suspect that the gains are not related to program
characteristics. 1f programs were effec:ive agents, we
would expecﬁ that, as in the case of all’other tests,,at
least one or. two would be particularly effactive. With
the possible exception of REC this_ does not appear to be

'thevcase. E?“B' although we encourage.the reader_toedraw
~his own conoiueion from the evidence, we ‘are inciinedito
believe that Head Start ptograms.are ineffecfive,in; -
>.raieing PPV scores. | | ii', |

. R ;?" -




