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. Abstract

This report addresses the issue of whether different ‘preschool

pr<;gramf~3 have differcnt.‘ cpgnitive—effects on different types of child—
ren. "Specifilcally, it Tocuses on three inter-related cuestions.

First, what characteristics, or types of dlélra‘cteris'tic-s, of children
intcract‘t noSt. poworful}y with characteristics of p're—lsc;h'ool prpgrarrs?_

. Second, what are tho patterns of such interactions? Third, and most

2

'

broadly, how inportant are these inter.actioné in explaining the coqni-
tive outcopes of different programs? ‘These questions dre investigated .
through a SClQCtiVL-E review of relevant literdture and through an'alysis‘
of data g«:anefabed in thg; first two yéarsbf the Head Start Planned
.Variations Study. o |

The report is in three parts. Part I proposes and justifies !

- e

- hy\po*.:‘hcse,s concerning the interaction of particular pfeschool prograns:

[

ax{i’ particular characteristics of children. The hypctheses are based

on the findings of previous comparative preschool evaluatig_ns and on-~
. - . . . ﬁ S 6 .
a'na}ygis of data generated 'in the first )féar of the Planncg Variatioms

Study--1969-70. Part II reporté the results .of_ testing these hypo-

»

theses on another body of data--that generated in the second year of
- the Planned Variations Study--1970-71. Part III Aiscusses patterns
o ¢ ' b )
©" emerging from the two analyses. ~ .

- . ¢
The programs of prescﬁxooling examined are the eight involved

> 3

in both the first and second year of the Head Start Planned Varia-
tions Study. They represent a wide spectrumw'of , approaches to early

education: . e ‘ S




Academic Preschool Program: Englemann-Beckor.

Behavior Analysis Model: Bushell.

Cognitive Model: "Welkart. S
Parent Educator Model: Gordon.

Tucson Early Education Model .

-Respidnsive Model: Far West Laboratory

Open Education Model: Educational Developrent. Center.
Bank Strect Approaf* -

T MO0 TN

-

}‘A‘Ll programs are exa:mned separatf,ly m Part I, to gmerate Llypo—
. @heses. .In Part II, th2 patterns emerging from the First year of

Planned Variations data~-+1969-1970--+4re used as a basis for grpupi}ng
. ’ 1 : s I | " P
certain models together on a continuum running f£rom “mrﬁ-directi‘b‘e"

té "less-dircective". These categorics are used to test ccrtaln hypo—
”thcsoé proposuj in Pa rt I, and are explamed and justi flcd in Pdrt 1I.
- The children's c;hara.cterlsi:lcs examined here are:

tinitial "),bl]lt‘y

previous scliool ¢xorience.

sex. y ) ‘ ’

agoe.

socio-cconomic status.

cthnicity.

.response style: particular aspects of the ways in

which children respond to the' cognitive demands pre-

: sented ip the StanFord—Blnet pre-test, as measired ~
o by the tmg—Bﬂch method of scoring.

LR U W N

Ed

The outoome neasures are mo cognlt.we tests the Preschool I_nventory .
and’ the Stanford Bv'v:‘t IQ test. |
“ ’Ihe author concluder that becaus; of the limitatigns of the o

mcasures used to assess cognitive gams and because of the rruny incon-
sist‘en,cies} between patte‘rﬁs of\ad)«igvcnnnt for the two tests and tho,

two ye.a.rs\\of d.ata, extrcmé caution is neccssa‘l,y ip cvalg.mting the ‘
edu.ca‘tional s{;gnifica;lcé of thé patterns emerginé{ from the analysis.
Nevertheless the report suggests same tentat.we answers to the three

. questmns which motivate the study.

~
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~ - First, across the two_years of data, some children's character- ' ’

—
R ]

istics interact more powerfully than others with characteristics of

r

preschool models. Specifically, prior p,tje'schooi experience and chil- - p

dren's style of response to testing (a5 indicated by the Hertzig-Birch
. ‘ ' ¥
scoring of the Staﬁfprd—Binet) interact in a reasonably cOnsistenc . ,

way with the models—-across ‘—Zi:h'e" two years of ddtc'l, although not

always across the two cognitive measures used. Ethpicity and. socio-
Coonomic statué, by contrast, dé) not show conéis/tent and sgib.stantial
in;cmctions across the two sets of datg. For three other children's
'diaracteristics, sex, age, and initial ability, the picturc is .rrﬁxed:’
intefestir’xg inberactic.ms of sone'magnitude emerge from the second
year's analylsis », but as these are unreplicated, they are treated
c':_autiously’f The author hotes that the charactéristics that show o
s consistent interacticns with the modelé—-—prior preschoolin‘g and
response sty].e;—are the variables which relate most directfy to the .
child's behavier and experience in ﬁ\é classroom, and whicl:l' are most .
likeiy to change over Qt,unc
Second , in gené;aJ, where interactions are stmoﬁq or consistént , &
across the two years of data t};ey follow suggestive pat‘t:oms.~ l
Speg:ificail{ , for particular cognitive measures "nom—(iirec‘tive"
nodels seem:to favor e achievement of children _yri'thout prior pre-,
school experience, those whose initgal "aclr;ievernent on -the. Preschool
_Enventoxy is below the sagple mean, and‘fthose whose response style is \
less mﬁ:ture. These vp‘iattems botll;x.paral.lel and qualify interactions
repc;rted by Bissell (70) and Bar-Yam (69). These neseardlgm f.ind .
Ghildren who n1igii£ be described as "?auc'ationally'—disadvantaged"
Q : '
ERIC
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" achieving l‘norem highly dj,re'éwe en'vz ronments than in less- d__rect;Lve |
, ones. Bar—Yartl's i’eséa.rch relates to student ablllty le\‘fel wl}kle .
Blssell s pertalns to socm—econcr'uc status but the pat’uerns are  *
sumlar .
'Ihlrd the Planned Varlgatlons analyses J_ndlcate that interactions

may be qulte important in understandn_ng the cogn_ltJ.ve outoomes of pre-

-
’

school programs. None of the preschool programs 1is conspteni&ly more
efFectlve in ra151ng the test scores of all frypes of "children across
both the two codgnitive measures used (although one program dues appear'
to.be far more successful than others m boosting 10). {iLL:thenmre; N
when particular @elé are dgrouped as "mré—d_.irectivé" and "less—”"'
directive"”" the main‘effect o’f, model-group ekplains far less unlque
variance than do in'teractiqns of nodél—gtosz with background d"tar‘acter—
istics. This sﬂ’ggésts mat‘mnoli._thic pre‘scriptioms and ronolithic
lﬂ.atec:}orizat'ion of children may be an unlikely avenue for educéti\oﬁal ‘
' ad@ce. t also suggests the need to e.\qulére educational approaches
that cater to tl_ué variety of children in every class-roon;, even class-

xpoms in programs designed specifidally for thespuor.




INTRODUCTION S S ‘ "

»

Evaluation of the outeames of’preschool ‘progran® raises at least

Mo
I

rhree types of i st:i.or%s\. First, the duestion of ox;erall e.ffécti{fé—
ness:‘. whicﬁ'pr am or typé of program produces the greatest change-
on one or IT"OI"-’ ures, or which p;oduces su;mfmant dxange on the .n o
measutes belleved’to be mst Jmportdnt’ Second, do different proggams
haV(, different patternb of outcorres~—somé producing cognltlve c.hancje,
for’ exalrple, sare’ leading to erbtlonal gxwth, and otners to progress
in. the areas of scnsory develpprTQnt and motor control?- Third, do the
diffeﬁnt programs produce ma)d_mwn‘ gains with different types of

.+ children, 50m‘;: working well in the south, and others.; in the north, some

being more effective with wvery young chimnen, or those of h-igh A

apbility, etc.?
o 'Ih‘ec,e Hquestion.;; are of course notf- separate-and distinct,l sinoe 1f
outeome: i of dlfferent pragrams aptualliy are’ quite different, or 1,{
partlcular programs tend to bb more effective Wlth one type of child
than another, then estimates of overall ef’fectlvepess w11]T change

when outcome measures or sarrple “selection prooedures change.

OuL of the considerable body ‘of reSe,arch done on preschool
prograns , Sae ,‘falrly consistent pa;tterns ‘have emerged about overalll .
effectiveness, and also about the range of effects v:e can and cannot ‘
hope .for from preschoql prc;grané. rv‘i‘i'xe question of whether particilar

N : ' '
charasteristics of children interact with program characteristics has
Lieen addres;sed'tin a nu.nbex of studieé (see, for example, ‘Bissell, 76..;

L ] .
liodges, Spicker and McCandless, 67; Karnes, 69; and Kraft, Muschillo




FANN

and'{{er‘zog, 68). For one child-characteristic, socio-ecaromic status,
a réé;onagiy consistent péttem has eme&rged across a minber of studies
(Bj.ssell ~’0) - For most oLher Jlaracterlstlcs flndlngs of different
studles have been ambiguous or oontradlr“tory | |
o The fact that few consistent, wellﬂdocmented interaction pattems
have energed to date may be in it'sel_f‘. evidence on the question of
%_uhether _fi-rsit—orderil interacticns. are’ signi-ficant in explaining the
results of different programs. However, it seems at this point h@m-
: v ant to try .to e,xplm:’e ‘the i'_nteraction‘ problem‘with anothe;r large sample
of children and programs. The information generated by such an
estploration could k;e inﬁortant both (for practical and for theoretical
reasons: solid information on-what types of program best pramte
cognltlve g’rowth for particular topes of/vddlil.dren can help adminis-
trators and parents cho_ose prograrf's f_orr'specific groups of children
and can aid teaéhers in tailorinq'classroan prac;‘tioe té) the needs of
lﬂlel,C}i?al children. On_ the theoret_lcal level, empnlcal data on the
v!'

Lype of :LnberactJ.on that occurs beu«reen partlcular educatlonal nndels

and spec1f1c ch:aracterlstlcs of children improve out mderstandlng'

T
"

Lone reason for contradlctory interaction patterns reported in chffer—
ent studies (several will be noted later, they are especially plenti-
© ful in the area of sex—by—model interactions) may he ‘second-order
interactions. Thus, for exanple, program A might show large gains for
girls of hidgh ablla.ty ‘and boys of low ability, while program T '
favored girls of low ability'and boys of high ability. If ,the sample
was balanced by sex and ablllty, analysis would reveal no first-
order interactions--neither sex-by-model nor ability-by-model. A
second study, in which all subjects were of.low ability, would show a
strong sex-by-model interaction; a third study, using subjects-of
higher ability would .show sex-by-model effects in exactly the opposite
direction. .This example is perhaps too tidy to be realistic, but it
illustrates how secand-order interactions might produce appapently
contradictory patterns when only one child-variable is considered.



~of the relation between classroom practice and children's learning.
i . - -

Fmally, this type of information carl af;fect,the"'design of future,
evéluati.on studies, and the i}nt,erpi:étati.on of those dane 'm the past.
’Ihus an mproved LIrlcieLstandJ.ng ot 1nt,ractlons s‘an increase the

prec151on of Our estlmates of preschool programs ' overall e‘fectlve— .

> <

ness. .
. . .

The present report focuses ‘on the interacticn qaest.‘Ton, attempt-’
ing to answer, or begin to answer, three interrelated quéstions.
First, what characteristics, or typé’s of characteristics, .of children

. ’ .o . 3

interact most strongly with cl“xaraC'Eerist‘ics of prégrams? Second, y

what are the patterns of such interactions as do appear? Do they
) N N
relate at all to the schemes and considerations which have beén

used in the past to classify preschocl prog#ams? Third, and most
broadly, hew important are interactions between characteristics of °

children and' those of ppesdlool progrars? Can it be s};id tﬂ'lat there

-

is one "best" program for Head Start's ta.rget populatlon, or rath? g

that the program whlch most effectlvply pro'rctec» COng.ltlv’@ gro«fvth’ for

-

one group of children is nct the one which works -best for another?

< . 8~

N




Design of the Study

,v « . - . - . S .

] . v ~

These are very broad cuestlons ’Ihe present réport attempts to E
- _jlllum:nate Lhem by explormg the relation betwecn a fimte nunber of
chrld chara«,.terlsmcs, preschool programs, and outoome rmasures.
,Becéiﬁs:é""i:he —pre%dwol literature sheds a rather uncertain light on
several of the inferactions under stulay, hypothesis)k genereti_on has
been- seen as a majo_r task of this report. ‘\ And alth)vuéh certain preschool

studi®s have proved to be invaluable resources, the approach to the

>
Y

pmblem has had to be in part enplrlcal
For this rea.son the report is in three parts. Part I uses ‘*he

results reported in selécted preschonl .studieg; and the data genfrated

S

- in the first year (1969-70) of the-Head Start Planned Variatians

. 'Studyl (PVS as a basig, for proposiﬁg specific hypotheses concerning
the interattion of preschool programs and child characteristics.
) : & ]
Part II degcribes the results of testi.ng these hypotheses on another‘

body of data-—-—that ge‘nerated in the second rear (1970- 71) of the .

9

. _ Planned Varlatlo’\Study Part IQII discusses patterns emerging from.

Jthe two analyses.
< L . : i %

Iplanned Variations is a three-ygar study in which melve\d\ifferent '
spdnsors have been given funds and facilities to implement their

- of preschooling in Head Start centers in severhl sites across the ,
country. Data have been collected 6n-'children in these sponsored class-- >

> roams and in .camarison classrooms (Head Start ¢lagses in which no .
sponsor is attempting to implement his model of pi?schoolmg) These
datd include both demographic informatidn and pre

' on a vaniety of instruments.

and post-scores

*.  For a descrj of the des:.gn and selected analysis of year 1
of Head Start Pla Variations see Implementation of Planned Varia-
$# tions in Head S , 1971, -
For a d CrlptlQn of measures used in all the years of HSPV, see -
“~Walker, Bane and™Rryk, The<Quality of the Head Start Planned Variation

-

[Kc

Data, Huron Institute, 1972. .

-~




4. Models

7

ihe Iﬁedels of preschoolj}lg are the eight included in all three
years of the PV study: ' '1 .
L. Academic Preschool Program: FEngelmann-Becker ‘(E—B)
2. Behavior Aé;ali/sis Model: Don Bushell, @Li\/ersity of Isahsas
3. Co‘gnii:,ive Nbde_l: ‘nDaV1d Weikart - |
4  Parent E;ducator Model: Ira Gordon,.University of Florida
5. TFucson Ea.fly <Ez;ucation Model: .University of Arizona -
6. Responsive Model: Far West Lab . .
7. Open Education Model: l‘ Bducation Development Center (ERC)
8. Bank Street Anf;roach- Bank Street College of Iducat¥on

The first two models listed are based, in quite cll.fferent ways, on

~behaviorist assunptlons fand techm.ques Bank St.reet the last on the

" list, is the model which probably cames cloeest bo the "chlld develop—

) mept" approach which hag flourished for more than thlrty years in mid-

dle—class nursery schopls and--morée recently--in many Head Starta .,

)

centers. The other five models are difficult to characterize briefly;

"ald of them offer some structure through which teachers and aides may

prOVldC for children's cognitive devefopment ’Ihe rrethods for accanp-
1lsh1ng this gyoal are n*ar:y, but 1tTls probably fair to say that
Gordon's ,g}ré’gram places mejor enphasis d/Tontacts- wi;ln parents, Whi'le
Tucson EDC, and Far West rvelj more heav:.ly on & three-way encounter
bemeer }11@\ teacher and materials. (The degree to which such en-

counters are planned» in advance is not always clear from m::.de1 descrip-

tions and may Va.ry considerably from classroom Wclassroom, as well

_as mode] to model.) The Weikart pr(g;,ram is based on a Plaget_l

J\-
; .

-

‘“'\j/
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framework Of cognitiwve development, and emphasizes,' afong other things,
- v % . .
4
the sequencing of learning experiences according to such a framework:

Because any aftémpt to characterize elght sophisticated approaches to

-

» — . r‘ - . ’ .
early educatlonh,m a few sentences is bound to inislead, the readeriis
. ) ,

5

referred to the sumaries in Maccaby and Zellner (70), andAi_h_ the

Head Start Planned Variations Study (71).
These models have been categorlzed in a variety of ways by other-

rese ers \ Stanford Research Instltute (71) has us three cate-.

«'

gorles. "Pre—academlc » which includes Ehgelnann Becker and Bushell;
f
f#
"Cognitive Disocovery", which includes Weikart, Gordon, ’I‘ucs;,on and Far

West; and "Discovery", which takes in Bank Street and EDC. David
We(ikart, who uses a matrix degcribing who (teacher, child, both, or

- . R . v ] .
neither) initiates learning riencés, groups some of them as N

-

‘ ‘ 74 | L oot \
. - N ) : 4
Programmed urricula (teacher initiates): Enqelmam—Bécker-;
¢ Ahild-centered curritula (child initiates): Bank Street, Tucson, .
\ Far West; _ : .
Open Framework ‘(both initiate): Weikart. / ’

: . .
He probab_ly would add Bushell's model to the "programmed" category and

'ED{:'S to the "child-centered" group. \ .

& Rochelle Mayer, in “A Cdgparative Analys:ﬂof Preschool Curricu-
. M . ) i

Lum Models" (1971) constructs a typology of models yhich depends on the
- .7 _ _ e -
- j_triportaﬁoe a mdel places on each of three types of interaction:

J teacher—chlrld child-child, and child-material. Mayer examines. four
types of preschool model. The "verbal-dldactlc" (Bereiter-Engehnann)
'\ ranks highest on teacher-child interaction; the child, developmant .
model places primary emphasis on d}ild—-dhild i,nteractims the "sensoxy—
q

cognitive "’ Oﬁ"fs‘bntessorl rmdel stresses chlld—materlals contacts rore

’

i




than any other model examined. The fourth model she exandnes, Weikart's

"verbal cognition" program, stresses all three types of interaction,

concéntrating on none to the exclusion of another. Since many combina-

Dyia

tions of emphasisc are pcssible, ,this does not constitute an exhaustive
list of ﬁodél types. |

"Although eno two researchers are in complete accord about model
groupings, all agree that Ber.eibel;-mgelma:m and Bank Street, for
example ," repfesent quite different abproache's. A concept commonly
tthough not universally) invoked in describing the differences between
these éroqrams is that of l"structure". —

o

The word "structure", as Mayer's careful analysis (1971) illus-

_trabes has served an J.nvaluable funct.xon in focusmg attention on

real differences and&smularltles between approaches. But, as Mayer
points out, tlus‘ use of the term "stnlcture"——espet:lally when nodels
ard contrasted as more or less structurcd--is nusleaqu Many models
which are termed "less~stn1ctured" ere,' "i'n 'ano-thef'r sense, highly struc-
tured: m the area of gréatest pmgram enphasmi teachers are care-
fully plannlng and sequencmg cohildren’'s experle/noes

For this reason I prefer to use the less ambiguous term "direc- - \
tiveness" to describe the difference between the nodels of oerta_m PV
sponsors 'Ilus term refers to the extent to which teachers and other
adults decide for the child how he will spend his time in school.

There are, of course, - no models which are totally "non-directive",

since the way in which, the classroqn is set wp alrrost always makL“

some activities mbore posa:.ble--and more attract.we--t_han others evu} ‘

in the absence of adult intervention. Beyond this, all teachers

[Kc .
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establish and attempt to enforce same rules about children's oond{lct;
nea.rly-ail tgachers have some sort of sdledulé detémining what acti-
JVvities or options are avgilable at part.idila.r t_unes There are éonsi— .
derable differences bety;l;‘een‘rrodels concerning the extent to which spon-
sors expect adults to ovérsée children's choices directiy and ;eréop—
. ally--to. tell each chiid what tc\u do e‘a& day. Thus, in models whiclJl .
are termed "less~directive", children make significant choices about
how and w1th whom, to spend tinme, for at least a part of each scho?l
day. 1In "mre-direéti;/e" no;%els, adults make many rro.re ‘of ~thes£a "
d%cisions for children. . K

It would not be possi_blé to piace all PV models on a "direci_:-ive—

ness” continuum (Gordon's Parent-§ducator model would, for exarmple,

¥

"be hard to locatg) but it doestsedm clear that Bushell and Fngelmann-

. Becker are ‘significantly more directive, at least in oonoéption‘ than
. SR

Bank' Street, EDC, or Far West.

Much of what I have said about these educatianal appyoaches is

tkfeqreﬁical——if is based on sponsor's model de"s,criptions. How differ-

“‘ent are models in terms of what actually goes on in classrocms? We do
not have the information needed to answer this question fully, butwthe

Clasgroom Cbservation data, collected ail PV and comparison, classroams, -

¢ -
t

gi'\'rfas information on sare aspects of classroam practiog in the second
year of the' PV s{:u&y, 1970-71. Specifically, this instrument describes

the configuration of classroom activities at given intervals through- .

S

out the day, and the -frequency of certain behaviors and tvpes of inter-
action. We can learn from the abservation data, for example, whether

teachers in particula_r clqssroomé ask thought cLl;éstions, hbw often

3

1

N




they irhxfo‘rm children directly, an\d whether adults are more often with
¢hildren individually, in small groups, Or as‘a class, Iioweveﬂ. there
is a good deal ,abéut the specific oor;tent of the encounters which the .
instrutent cannot tell us. ’ .
Carol Lukas .and Cindy Wohlleb, in their analysis of this data (72)
£ind highly significant (p< .001) between-moded, differences c;n né'arly
all of the’ fifty-one observat:ion variables: However, interp:eta't'ibn.
of .these differences is often complicated by large differences between
sites within models. It does sefarn‘ clear f;‘."CITl their "analysis that on
measures like "fréguency of ac‘:ada;\ic activity", ."adu].t.s with dlriléren
.- in academ.ic, aét:ivity", and "ihdependent child activity", model differ-
ences are highly signific;ant and pretty much in the direc;:ion which'
.model' descriptions would lead us to expect (See Lukas and Wchlleb, 72,
for furthe;r ‘description of the observation measure and éxaét figures
on these and other variables). However, the many dbstacles to imple-
ﬁent'gation. which they describe in their report wouyld lead us to jﬂ;agine
that the subtler aspects of the lrodéiane not S—lways in line with model
descriptions. Since we have only a rough idea of how all forces come
together to form wai classroan pfactice, we must be cautious in
maklng aSSLIn‘pthILV about model dlfferences |
In the analyses described in Part I of this rveport progran's have
not been grouped in advance according to any categorlzat_lon scheme
They have been examined separately for several réasons. .First, and
most i_mportaz{t t'he purpose of Part I is exélo.ratoxy; it therefore
seems oounterprod ctwe to l.unlt analyses at the’start through the use

5

\ of a grlo groupJ_ngs Second, glve.n the docwtented pmblems in
Y

'
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N
N

inpler(entj_}mg- models on a national scale in the Piannéd_ Variations

study (Lukas and Wohlleb, 72), both the models and theik effects may

be different enough to make the conventional labels inapp;f‘c)priate'.

N

Locking at outcomes of each program separaltely reduces the likelihood

of obtam;mg statistical s:u;mfmance but may increase our under—

standlng of the Usefulness of" pdrtlcular types of categorlzatlons in
1
understanding the educational process. .

4

e e

Because the results Jf the analysis of the 69-70 data deséribed

in Part I suggest that the dimension of directiveness may be relevant

to interactions With some variables, ceértain models are grouped

o~

) . 7 .
. together for particular analyses in Part II. These groupings are

[ .
based primarily on sponsor model descriptions; they are described in

Part II.

i a K '
. oa " .\v
B. Characteristics of-'Cl'lild.ren]‘\\

The child characteristics examined are as follows:

1. Initial ability P .

2. Previous preschool experience

-

3. Sex

. 4. Age . - ‘ ) - , . .
5. Socic—econamic status (SES) . — ! ) 4\ ’
l6. Ethn101ty : . Y ' : . “or

7. Response style: particular aspects of the way in whid?

 These characteristics are described more fully in the chapters below,



children respond to the cognitive demands presented in the
Stanford-Binet IQ test as measured by a procedure similar to
the Hertzig-—Birch scoring. - .-
These characterlst:.cs were chosen because they represent a range of ‘
variables, both dexmgraphlc and psychologlcal cmd because there was
" reason, either errpl,rlcal or theoretical, to suppose that they might
interact with characte‘gi_stics of preschocl procjrams.

A}

C. Outcane Measures

§
The outcome measures used are two cognltlve tests, the Preschool

Imfentory and the Stanford—Bmet There are four reasons for this

choice. First, these two measures have highér reliability than any
+ ﬂ "

lihe Preschool Inventory, developed in 196§ by Bettye Caldwell, is

- basically an achicevement test, designed to measure knowledge in argas

- .that are relatively independent.of a child's, particular background and
experience. It tests the child's level of general information with
items like "Where do you g¢ when ycu -are sick?! and "Color the triangle
yellow" This test is very sensitive to’ maturatlon with the greatest
gains being made by the younger preschoolexs in the PV sample Because
scores for this test have not been normalized fcr age [(as are the Binet
scores) raw ga.ms\ are harder to interpret. ‘Thus, the child who ga_'Lns
six points on the PSI in eight tfonths may actually have lost® ground in
relation to his age group \(this would depend an hls age); this is not
true for the Binet.

The Stanford-Binet, although it does presuppose certain knowledge
on the part of the child, is intended not to be an achievenent test
but rather a test of the child's learning ability. Many, although not
all, of. the items require the child to solve problems, both verbal and
.non-verbal: he is asked to duplicate a block bridge built by the
experimenter, o 1dent1f§/ missing or mcongruent dbjects in a picture,
to camplete sentences by supplymg pposites (e.g., "The day is light, =
the night is ")

. The Preschool Invento:cy was istered to all children in the
study, while the Stanford-Binet was given only to a randamly selécted
50%. For this reason certain models are excluded from partlcular IQ
analyses, due to small cell size.

EKC -
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° others used in the PV Stl-ldy in 1969-70.1  second, they are more

often used in preschool studies than the other tests used in the PV

study, and henc;e .are Better known and most easily interpreted. Third,

alt‘hough the goais of the Flanned _Variations models vary greatly, all

models include as an aim facilitating same kind of cognitive growth. |

_‘,Final'ly, previous ‘research bearing ’on interactions between program and

child chaxacteristics has dealt largely in cutcome neasures of achigve-

i ’

. ' ‘
ment and cognitive functi onJ_ng It seemed desirable to use this

rese_arch in formulating hypothesei;; therefore, it made sense to choose
camparable measures.

Nevertheless, although these ,’;o tests are the best indices of
children's cognitive development available to the Planned Variations
. Study, they are far from satisfaétory if taken as complete measures of-
the cognitive ePfects of pfeschooli.ng or of the c;legree to which PV
sponsors have achieved ﬂleir cognitive goals. This point has been
made before (See Zimiles, 1970) but is repeated here as a Cdutlon in
m‘oe.rpretlng what follcws 'Ihe lu\rutatlons m the content of cognitive
tests are striking. Alth.ough they can measure aspects of the kno_w—
ledge and information which the child has acquired, they cannot K

measure the nature of his conceptual functicning--for example, the

Ie test-retest réliability for the 1937 scale of the Stanford-Binet
for children 2% to 5% ranged from .83 to .91, depending.on the IQ of
the child (the reliability is highest for children in the lowest IQ
‘ranges). The reliability of the 1960 scale (used hy PV) is probably
higher, since anly the most reliable items are included in’the revised
form (exact figures are not, however, available for the 1960 Revision).

The: internal. (KR-20) reliability of the PSI is about .70. For
technical information on these two instruments, see Walker, Bane, and
Bryk, The Quality of the Headstart Planned Variations Data, Huron
Institute, 1972.
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strategy a ch;'.ld uses for classifying and ordering even_té, or the
ways ne iﬁfers cause and effect. Furthemore, they say little about
personality traits like initiative, flex"jb.ilityf and perseverance,
which 'many preschool planners consider a part of‘ cognitive function-~
ing, and which they intend their programs to foster.

In addition to these limitations of content, there are those ?f
context. Many people”-especially young children from low income
families--de not function at their best during a test {Zigler and
Butterfield, 68). This is true even when the tester is familiar and-
t;rusted; it is more true when he is a stranger (see Reisman 62, and
Lapbov, 69), Furthermore, models vary in the degree to which they
prepare children ‘for the didacti;c cantext of-the best——oanpiicating
interipretatioﬁ of data still further.

Neither the PSI nor the Stanford-Binet was designed to evaluate
the suceees of a particular program in meeting specific goals. On the
contrary, both tests are intended to be "cxlrrieulwn-free"_——eppx-'opriate
for a wide variety of programs. They are intentionaliy insensitive
to subtle differences between programs. Indeed, all PV spansdrs have
major cognitive goals which these instruments do not tap. Yet the
subject matter of the tests is so broa;d that it is hard to be sure
exactly what the tests go measure.

.Eor all these reasons, the results reported in the‘se pages must
be interprezed_wiﬂ’: caution. Vhen a.nalysis‘ sh?evs one group of children
eutscoring another on the PSI in Model A, the temptation is to say that

these children are "benefitting" more. But it is important to’ remember
‘that we'have evidence on only a very limited iype of benefit. Often

-~ . 12
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®

the effect does not even extend to all cognitive tests, much less to
. % : ‘ \
other cognitive and non-cognitive goals of preschooling.
We use these cognitive measures for lack of other -equally
‘ 1

'

reliable instruments which measure other kinds of cognitive growth. .

If we keep their limitations firmly in.mind, then they.can give us

l

_ certain kinds of information’about effects of particular programs on

different types of students. But Af we assure, without any adequate
evidence, that the reg,ﬁlts we are recording describe a pattern of total

.
cognitive growth, we may well be misled.
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PART I: HYPOTIESES

‘Literature Review and Report

on the 1969-70 PV Data
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Introduction to Part I

e strategy for genereting hypotheses has two steps. The first
is a selective review of the literature relating to interactions
between the variables .and the models under studys\ wo. bodies of
research seem particularly relevant. The first a)rr{.;rises the group of
studies which, J'_n .evaluating the impact of par—ticﬁlar preschool models,
J_nvestlgate the pOSS.'Lblllty of interaction betwekn these nodels and
one or more of the chlld char‘acterlstlcs ;\n Whld‘l this paper focuses
In a nutber of such studies, interactions are not explored expllcltly, :
but the data presested suggest's that a partlcular interaction has or
hes not _occurred. In such cases the data is used to generate hypot

7.

theses. | 'K

A second growp of studies, the aptitude-treatment interaction
lit_erature‘, examines: the interaction of specific educational freat- -
ments with particulaj: attributes of students . The attributes selec_ted

are, in general, more psychological thar demographic--e.g., level of
V2

anxiety, compulsivity, general ability, specific abilities. In most
‘of these studies the subjkcts are school and college students rather
than preschoolers. This research is not used as, extensively as’ tzl;e
pne'schooi studieg, but where findings or hypotheses seem especially

[

relevant they are smrma.rlzed

’Ihe second step in gene.ratmg hypotheses is analySJ_s and explora— .
tion of the data from the flrst year—-l969 -70--of the Head Start

&> Planned Variaticns Study. In general, 'the strategy is as follows:
. < -

O




for each child variable, t:do—wayll 'analjses of co—var'ia.nbe.2 are used to
evaluate the J_mportanoe both of the \fdrlable and of the mteractlon

" between the variable and the models in eff.pla_m:m{ the variance in
pest—test scorgs on the Stanfor_d-Bmet and_PSI and qa_ms3 on these v

two tests.4

L]

line possibility of second-order interactians (see footpote on p. 2) -
suggests the aduantages of using three-way analyses, rgdther than two—- N
way. However, small cell sizes and an unbalanced desidn make most . : :
three-way analyses mlpractlcal :

2The Data-—’I‘ext packaged program for umelghted—means analysis of

covariance has been used. An urweightell means analysis was selected

because the sample size for a particular program is unrelated to any .
- real properties of the model. Since the number of children in each =)
nodel is a-matter of chance, there seems no reason to give qreaber

welght to nodel¥ which happen to have more. children.

Covariates/on these analyses include: age, se¥, race, preschool \
experience, incame, and amily size.' Pre-test score is 1ncluded for
post-test analyses but nof gains analyses.

Additional informatipn on the sample and analys:s is glven ih

Appendix C.

3The -iise of raw ga_m scores is currently in dlsfavor because of the .
prablems deriving from unreliability of instruents-~in particular
regression-to-the-mean effect. The use of the post-test scores,
adjusted by pre-test, is generally oonsidered to be more satisfactory
because {t bypasses the regression prablem. A strategy which

includes; the use of gain scores adjus for covariates is used for

- reasons related to the design of the PV 3tudy. Because Planned .
Varlatlons is not a true;éxperimental design, with random assign-

" ment. of Sites to sponsors , ‘certain variables are confounded with

model (see Smithp 73). " In conseguence,.in the preliminary analysis
Azscribed in Part I,°it seems necessary’ to adopt a cohservative E
_ strategy: we ‘use two- types of analysls for each test and limit hiypo- .
" theses to occasions where two strategies--or else effects on two '
1mtr1m1ents--shm a measure of agreement -

. Because J.n Part I results of ga.m score, analyses appear simila¥
to results of post-test analyses, the gainsscores ‘are not used at”

€all in Part II. 'Dechmques .employed on the 1970~ 71 data are

‘described in- the J.ntroduct.lon to. Part II '

' 4For one Chlld varlable age, a somewhat different approach is %’ . ,?,.o
N taken. Detalls are given J_n Séctlon v. - ,}

L3 ~ - .
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Because the purpose of Part I -}s t®generate hypothesgs( the
pattern of interactions is explored even where f_he overall interaction °.
does not reach acoeptab}e levels of@statistical s\i‘gxﬁfica.noe.l In
‘generél, the rosults for the four different~'deper1dent va_riables are
‘exaxhined together, and where two or mre'analyses' sho-: substantial and
oon'patwle interactions betweoh the va.r/\le and a pdrt_Lcular model,
& hypothes1s is proposed This criterion is based on the assunption
that interactions which show up “in only ‘one analysis are less likely
tg reflect strong effects, ehd in consequence less likely to be
re?iicatod; it is, however, somewhst arbitrary.
e . .

The rest of Part I is divid;d into eight sections. anh’ of the
first seven expl'cu:es the main c¢ffect of c;'ze of the scven var/iables
listed above and posslble interactions of this varlab]e Wlth the eight
models of preschooling. The forn'at.of these sections is similar:
eac:h begins with aﬂ brief description ¢f the variable, followed by, a
sonmery of selected.researc?:h which bears on ﬂﬁs'v‘iviiriable and its
];'Josséble ih‘oeraotions Wj,th pmgralﬁ typo ‘A third subsectio% discusses

’ 'xesults of analyses of the 1969-70 PV data as they relate to this
variable. Finally, hypotheses relatlng to the variable are proposed.
e hypotheses fall into two ca‘oegorles strong and weak. Strong
hypotheses are those grounded in earlier research and supported by
result® of the 1969-70 PV analysis. Weak hypotheses are of two types:
sope axe generated er;i)irically fr.om the ‘data with little or no

grounding in previous research; others arec based on the findings of

*

5
1

7 :
lStri’c’ély speaking, "statistical significance" has liLtlc) meaning in
”m context of the IV study, since the assunption of Lanr}om assicmment

EKC violated (See Smith, 73). In this report, the term is used nerely

oz a heuristice, to mdlcate the magnitude of}effects.
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earlier studies but are unsubstantiated by the first round of
PV data. |

The final section presents a summary list of hypotheses discussed
in the preceding pages T is section mémmines the three questions
raisedin the /ﬁptroduction aﬁd.proposes hypotheses relating to these

questions. . ‘ ' 3

o

»h



. I. JNITIAL ABILITY
It .seems reasonable to sup;;ose that sane: e;ducational approaches
will produce their largest gains with childfe of high ability, while
others will be most successful with the less a}l{ole. For this reason
it is of interest to compare the cognlt_lve gdins of chiidren of high
and low initial IQ in different models. There are, f;owelver,' methodo-
logical difficulties in such comparisons: the regression-to-the-mean
effect will artificially inflate the gains.of children who score low
on the ‘initial t-;est, wh.ile deflatin_g those of high soorinc; cnildren.
This regression effect has two aspects, one of which is statistical
and th: ott-i'er of’'which is "real".
Statistical regression is related to the reliability--or, more

accurately, the unreliability--of the test use'd; for a per‘ectly

: reliablé test {one for which pre-test scon;a perfectly predicts post-
test score) statistiéal regression poses no pmblém. However, for any

" test with a reliability of less than 1.0, random errors affect the
precision,vof_tghé score. Assuning no systematic bias exists, half
these Ierrors( will lower ;:hildren‘s scores, while ﬂ'@ other half will
raise them. If we lock at the .diEfer'ehoe between pre- and bost—test
means for the whole population, chese érmrs will balance ou}t and the
mean gain we dbserve vill be tlnm sam? as the real gain. If, h,owever;
we stratify the population acoo;‘c'in;; to initial tteset»scores, dividing
the children into, say, "high” w«! "low" groups; our low group will
probably include mreﬁrdiildren wige scores have been artificialiy

ERIC
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&
depressed by testing errors, while our high. group will 1nclude a dis-
proportionate ndnber of children whose scores have been inflated.’ ‘
Aésﬁning that at post-test the errors are once again randomly
distributed, the bottom growp will appear to gain (even if no c:hange i
at all hags\'\éccurred) whlle the top group will appear to lose telatlve
to them. The greater the unreliability of the test the stronger this
effect will be. _ o
There are 'several ways to deal with the problem of statistical-

regression. The first is to useu one test to stratify and a second
test to measure gains. This technique will reduce zegression error
to the extent that erroxis in the mo"instrurents are unoorrelated o
In dealing with- the PV data, I have stratlfled children according to
mltlal scores on the Stanford-Binet” and then compared the gains of -"
hlgﬁ and low IQ groups on ancther test--the PSI. We expect that errors
on these two measures are as close to uncorrelated as is possible,
since the tests are given an different days and by different testers.
When this procedure is used, any wnreliability in the initial IQ test
score will tend to reduce differences between the groups, since it
will lead some children whose "real” IQ scores are high to be classi-

" fied as lo;v,‘-whi_le others, who are really low; will be misclassified
as high. This, however, will not basically distort results; it may

+" lead to a ‘more conservative estimate of the effect of initial I0

1

Lon gains. .,
The second way of dealmg w1th the problen of Statlstlcal
regressmn is to compare. the- standard deviation (SD's) of two groups,

rather than the gains of high and 1ow sooring child.mn. ']he standard

[Kc | c
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deviation is here cansidered to be an_index'of the spréad of scores;
we would expect that if a program is systematically more effective

in raising the scores of initiall‘ly low-scoring children, then post-
test scores would be cioser to tbe mean than pre-test soox;es. Con-
versely, if the program is most éffécf;ive with initially high-scoring
children we would expect the range to increase. This increasiq or
decrease in the spread of scores will be re_;flected in a parallel
change ' in the standarc deviation if the réliability of the test
remains unchanged and if scores are normally distributed. If we have
“1eason Lo l;elieve these _conditions are met, we may therefore make same
(cautious) inferences by camparing pre- aﬁd post-test SD's.

These two tactics are helpful in separating statistiCal regressian
from any relation between "real" IQ and gains. However, the word
regression is ‘often used in;pr'eschool studies to describe a second
p‘henmenop: the real tehdéncy of children's measured IQ to rise
' during the first year of an effective treét'xrent and then lewvel off 3
Thus, a group of children v;ho have made spectacular gains in the |
first prgaschooi_yea.r (asj for exarmple, in Weikart's comparative study)
are expected to "regress™ during the second year of the pmgrém.

\"Ihis does not IL'vlsually Iréan that the researchers belicve the
first-—;ear post-test systematically infl.a{ted children's scores,, but
rather that the first ryo.a'r‘ of preschool appedrs, generally, to
provide a larger impetus to intellectual growth than subsequé.nt :
school‘ e@erienoés, and that children who have made very 1érg? gains
do‘not generally maintain ihe rate of growth relative to a natianal

population of children of the same age. This phenomenan.is real b

-
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_enough, and worth bearing in mind, but in the interests of clarity
.'E_t might be better idehtified by ancther name ‘than regfession.
¥ . '

When I use the term regression in this report, I refer anly to statis-

tical regressian.

Previous Research

Most studies of pre-school achievement do not present data which
permit us to campare the relative gains of high and low scoring child-
ren and have oo'rplete. confidence in our conclusions. Vshen' the
researcher stratifies students according to initial scores and compares
mean‘gains of the presu.lting groups, we find it difficult to separate
\regression éffects from "real” differences. Camparing pre- and post-
“test SD's gives us samewhat more informaticon, but in order to inter-
pret the rdsults of “thes arisons we must assume that test relia-
bility remains unchanged and th'at- the shape of the distribution is
ﬁearly the same at _pg‘e—'test and post—test.. We cannot, of oourse,
be certain this is true unless we hive examined the data. -
It would e justifisble to ignore data reported by other
researchers and limit our' inquiry fo an examination of the FV data.
_However, it does seem desirable to’compare PV results £o those of

. previous research where this is possible. I thereZbré include

| results reported in other studies here where tﬁe likelihood of these
resu.lt‘s\ being misleading seems small. ’

If we look arily at IQ data, the chances of &1e asswrptidls
concerning distri.lput':ion' and reliability being met are good. According
to the PV reliability stwly (Walker, Bane and Bryk, 1973), the relia-

bi_litj of this measure changes very little with pre-school experience.

.\)
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A very slight incfease‘ in réliability frox;n pre—tiest té;po;;t—test is to
be e@ected due to the 'children's increased acje'. The shape of the
distribution is harder to deal with: without seeing the original data
we cannot be absolutely certain that the distribution remains
unchanged. However, we do know that floor and ceiling effects(,‘which
are often observed on achievement tests, do not occur an the IQ due o
the construction of the instrumerit. We also know _’.:c;iaat IQ scores do
tend to be normally distributed. In the PV 1970-71 a practically
distribution-free test (Nemenyi, 1969) has been ‘used to test hypo~

| theses of no difference in spread for eacn model, pre- and post-, on

. the PSI and the Stanford-Binet. Although both tests show same differ-
ences in distribution between pre- and postf—test_, results for the
distribution-free comparison are the same as results for the simple
comparison ‘of SD"s. These results suggest that the test is not
terribly sensitive to small changes in the distribution such as are
likely to occur on the Stanford-Binet. Nonetheless, we have cbviously
to be cautious in interpreting differences we observe.

-The study by Kraft, Fusdlivllo and Herz'og\(6'8) of a two-year

traditional nursery schc.x).l ’prbg;am in Washiﬁgton, D.C. illustrates
tlﬁ' misleading potential of stratifying by IQ and then camparing
gains of high and low scoring groups. An appéndix to thib study shows
the lowest, group (lTL'Ltlal IQ less than 75) gaining 23.1 IQ points
during the f;LrSt year of the pr.ogram; this is compared to a gain of
4.6 points for the highest group (initial IQ greater than '94) .
The author infers, not surprisingly, that “the neediest children h;ve

L)

benefited most. However, comparison of the varia_nce in IQ scores

ERIC
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at the beginning and end of the first year reveals that, far fram hav-

1

ing decreased, the varianoe has increased slightly ( (not significantly) .1

I conclude from this fact that the reported drfﬁiences between the B

gains of initially high and low-scoring groups are due in large part
o 2 ‘

to regression.s N

In Erickeon's‘Kalamazoo (69) study, which compares the effects

.of a Bczzreiter~£higelrr1ann program, a traditional program, and no pro-

gram at. all, the standard deviations of. the IQ scores of both preschool-

-

groitps are well above that of the control group at the end of the -
first p>reseb 3:)1 year (no pre-test scores given; raxidomlassignnent of
diildren- among the three groups). . The difference in variance Detween
the Bereitertmgeiﬁann and control (no preschool) groups is Signifi-
cant at the .05 level; the variance reported for the traditional pre-
school! group 1is not significantly dffferent from those of Bereiter-

.

Fngelmann or controi groups. For coht.rol children kindergarten is

3

L hese resulLs are puzzling, since the usually—high reliability" ‘of the
Stanford-Binet would hot lead us to expect a regression effect any-
where near large enough to explain these results. However, analysis
of the 1970-71 PV data does suggest that the relation bebdeen fall
and spj{ing IQ score is different for younger and older children, with
the corfjrelation between pre- and posi-scores being especially weak
for youhg children. Children in the Kraft study are nearly a year

- younger iat time of entry than the youngest children in the PV study.
Therefore these odd results may simplgreflect the great dlffl?\]ltles
of obtaining a reliable test score for very young children.

2The Feliability of the test may have changed between pre- and post-
test but if it did it is likely to have increased (it is slightly
easier to.obtain a re__.able score for children who are older and

for those with prior preschool experience (See Walker, Bane and Bryk,
1973). &n increase in reliability would be expected to decrease

the SD, not increase it, so reliability changes pmbably do not
explain reported res u.lts
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the first school experience; for the group entering the Bersiter-
Engelmann kindergarten the variance in scores increases as does the
mean IQ. For those attending the regular kindergarten the mean IQ
and the IQ variance decreases samewhat. These re;ults may suggest
that when the first preschool year raises IQ scores substantially it
is li’kely to increase the spread-of children'_s sc;ores. |
David E*Jeﬂcaﬁ‘s (72) camparison of three preschool curricula--

his own cognitive program, a Bereiter-Engelmann model, and a tradl—
tional program--shows dramatic inéreases both in mean IQ score a.nd in
IQ variance between the beginning and end of the firsf preschool year.
It ié interestiné that the variance in post—tegt IQ'so.ores of the
traditional group is consistently below that of control groups (mcans
and standard deviations are given for ﬁwo oontrol gzﬁups in Weika'rt.,
70} while that of the cognitive group is consistently above that of
control groups. These results suggest that We.i_kart's cognltlve
program tends to increasé the spread in IQ scores while the traditional
program——more than no program at all--acts to decrease it. However, .
I would interpret these data very cautiously for two reasons.. First, )
the exceedingly small SD's reported at pre-test, and the m eases
reported for contrast as well as preschool groups, suggest that ﬁh’e
changes may resgit in part from the initial selection process (only
v"funotionally retarded" children). Second, the pre-test mean fo;r all
groups is so low--ranging from 73.0 to 84.4--that the whole group
may be considered equivalent to low IQ groups in other studies.

| Van de Riet's (72) evaluation of Sprigle's Leaming—to;Iearn

program compares the IQ scores of four and five year olds before and

<«



~after participation in two preschool programs, ane experlmental and

e

one tradition#l. For both groups of children in tradlt_lonal programs
(a nursery day care center and a Title III kindergarten) the standard
deviation of scores increases markedly; in the case of the kindergarten
children this pre-post difference. is bs‘ignificant. Pre-post differences
for the.two experimental c';roups are smaller and insignificant; for the
four year old group the SD actually decreases. |

Hodges, Spicker, and McCandless (67), comparing gains of Appala-

chian five-year-olds enrolled in a structured experimental preschool,

a public kindergarten, and no program at all, report no significant

reiation bebﬂeen gains and initial IQ for any group (standard devia-
tions not given) .

These data from preschoql evaluations suggest that successful
preschool programs, whatever their curricula, do not generally decrease
the variance in IQ significantly, at least for first-year children.

On the contrary, where a significant change in variance does occur it
is generally an increase. In all likelj'.hood this means. that IQ gains
are either wncorrelated with initial ability or that children of high
ability are gaining more. The preschool data do not suggest that
certain types of programs con51stently increase the variance more than
other prograns Although both Welkart (71) and Ez'lckson (69) report
higher post—test SD's f8r Bereiter-Ehgelxrann than for traditional
programs, in nelgher case are the dlfferences significant.  (There is
some suggestlon, from David Weikart's comparative evaluation (Weikart,

71), that his cognitive program may increase the variance in IQ

scores more than “ other pre-school programs.

°
»



Two sources might have led us to expect different pattems for tra-

e

ditional and Bereiter-Engelmann programs. The first is Bissell's
re-analysis of the data collected by Karnes, Dilorenzo, and Weikart
(Bissell, 70). Bissell finds an interaction betwsen program and SES,‘
with the higherA SES children gaining m;re than lower SES children in
“"enrichment" programs and the lower gaining as much or more than the
higher in "structured"-programs (Bereiter-Engelmann and Karnds' Amelio~
ration proqr;m) . Since for nearly all programs the prescores she
repofts for low SES children are lower than those of the 'highest SES
gioup, we-might expéct to find a sin_lilar paftern for initial IQ; in
th? terms of the present discussion this would lead to the éxpectation
of a'décmase in'the variar}oe of IQ scores for children in Bereiter-
Enqellmann programs and an increase for children in traditional pro-
grams; this expectation is not cdnfirrred.

The aptitude—treaﬁtmt—ini:eracﬁon (ATT) ‘stud.ies relatihg to
general ability would‘l.ead to a similar expectation, although the
relevance of these studies to PV models oould be questioned. Bér—Yam‘s
(69) review of that Yiterature stmmari‘zes three sﬁuﬁies A (Wispe, 1951;
Calvin, 1957; Ward, 1956) reporting an interaction between' téacﬁing
style and student's ability. In all these studies students of_ low
apbility -achieved mt;re in “directive" than "permmissive" classrooms.

In general, the c_urriculum made less differenoé.forrthe students of
high ability, but when the measure was understanding rather than mcal’l,
the brighter students did somewhat better in the "permissive"

environment.
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One reason for questioning the pertinence of Baf—Yam"s "directive'~
“Eemﬁ.ssive;"continumn to Pleinned Variation models is-that in these ATi |
studies the class works' as a unit in both the directive and  non-
directive treatments. In the directive method the teacher takes ail~
of the responsibilify for raising questions and presenting material,
while in the non-directive method students take some'of it. However,
in the less-directive PV models nost teaching is done either on a one-
to-one basis or in very small groups, not in large student-directed
classes. Research in the "discovery method" would be somewhat more
relevant, but investigators sttﬂying-"discoveryl" classrooms ha‘yebnot
generally used ability to ca‘oegorize students.

For' all these reasons plus some others--~the age of the students
the <utcomes sought—-—the ATI 1iterature k?as 1:Lmited applicat.ion to
the PV study. However, these studies do illustrate the - direction of
thinking among researchers who have considered possible interactions
between ’classrbom practice, intellectual ability, and achievement. |
One purpose in eramining the 1969-70 data is to see to what degreé and
in what ways the hypotheses and distinctions of this 1itei*ature are

relevant to PV models.

- 1969-70 Fv Data
Comparison of the standard deviations in pre- and post-IQ scores
réveals that, for the PV sample as a whole, and for each individual
model except Weikart, ‘the SD's decrease between fall and spring testing.

- . :
For the sample of all children in PV classrooms, this drop is

’
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\

significant (p ¢ .05), but for most individual noéels it J:LS not, due ‘
to the smaller N's. The exception is Gordon, where the ’decrease in
?fariancel is significant (p < .05)((, , :_Fhe variance in IQ scores also - \
drops for camparison children(childien in unsponsorsd Head Start
classroams) but the drop is oon51derably smaller and msu;nlflcant
Were this not the case we, mlght canclude that the pre—post variance
c:hanges result merely from an incréase of test reliability. Hmever,
the difference between PV and comparison =anples mdlc,ate that thlS

explanation is inadequate. ) } ‘

Table Ia gives means and SD's pre- and post- for .all mode‘ls'.

For the Stanford-Binet these fiéru.res are given -first for all children
in the model and then for those without previous pre—schooling ’Ihe
pre—post SD's are oonpared both ways on the theory, that the drop #h-
SD's might- merely reflect flrst-yea.r children catching up with those
having previous preschool experience. However, this appears not to
be the case: thg decrease is no less for the group of children wi-tfl—
out previous presohooling than for the sa.n(ile as a whole.

The PSI also shows SD's decreasmg acrdss models. -These results
suggest that for both te! children who initially score low galn hae "
more than those :rho score high. They are surprising 1na’srmch .as
programs sthij:ed by other researchers have shown a tendency to increase
rather than decx.'ease‘t'ne variance of scores oﬁfixsfs—year c'hildren:

. For further aralysis of the PSI data, children have been divided

" into two groups ¢a the basis of their fall IQ scores, the "high" group

consisti_ng of children initially scoring above the sample mean (92.5
points), and the "o group of children scoring below it. 'The

L]
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- urweighted means analyses of oovarience reveal significant main effects
for ipitial I0. 'As expected, these effects favor low 10 children for
PSi gains (p < .05), the differefce bebﬂeen the adjusted mean gains -
of high andlc». scoring chvildren being 2.702 points. For t;he covaried
post score the main effect (p < .001) favors high IQ childreI;, with
the difference in adjusted post-scores being 3‘.998 points. Evidently,
1¢w IQ children start lower, gain more, but still end up lower. i

| The model-by-IQ category interaction is significant (p < .05) for

\iéxe analysis of PSI gains but not for the PSI post-test anf'ilysis.
Interaction effeets are computed after the main effects of model and
I0 category are taken out; they refer tn the w1th_m—program effect of
the IQ category on adjusteu (covarled) Ecores or gains. 'Thus, for the
Tucson program the difference between the adjusted PSI pest—tesf
scores of hic'_;;h and low IQ groups is 9.068 pomts Of this di'fference,

-3 998 points is accounted for by the main effeef of IQ. This leaves
a 4.070 po:mt difference to be expla_med by an mteractlé?f‘Qﬁ\IQ cate-
gory and model; this interaction effect is expressed (see upper- rlght—
hand cell of Table Ib) as $2.035.

Table’ Ib below gives the magnitude and dimciion of all. inter-
action effects greater than 1.0 points for both enalyses. This cut-~
off is chosen arb'itra.rily, as a heuristic. qil.O points expresses a
difference of 2.0 points bebﬂeen'adjust’ed post-test scores—-‘.20 SD's
on the Stanford-Binet, and .17 SD's on the PSI.

The 69-70 data suggests that across programs there is a tendency
for” chi ldren of low initial I0 to gain more than those of high initial

IQ both on the PSI and on the Stanford-Binet. It suggests that tlds
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Part T
Table Ib*

' Analysis of Covariance Interaction of Initial IQ Category with Model:
Adijusted Interaction Effects Greater than 1.0 Points**

t 1969 70 PV Data

Tositive for Positive . for
low IQ children: N high IQ children
{(initial IQ < 93 points) (initial IQ > 92 points)

.

PSI ‘( Weikart (+ 1.136) Tucson  (+. 2.035)
Post-test o ) ‘
| Gordon (t 2.047, i - Bank St. (% 1.122)
| ' .
PSI Gain . " Wedikart . (¢ 2.605) Bushell (+ 1.042)
T , . . Rank St. {+ 1.568)
| Gordon (& 4.643) fucson (¢ 2.952)
o ! ) EDC (¢ 1.41)
- o

*Sample: all children with valid scores on PSI, fall and spring.

**This means that with the main effect nf previous preschooling taken
out the difference between adjusted means is greater than 2.0
poifits. This amounts to one-fifth of a standard deviation on the -
PSI and one-sixth of a standard deviation on the Sta.nford—Bmet

Covariates J.nclude age, sex, race, preschool experlenoe, incame, -
and family size; pre-test Score is a covariate in the post-test
analysis. All‘models are inclwled in these two analyses.

-
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tendency is strongest and most consistent in Gordon sites. Beyond
this, it 6ffers some support to the ATI hypothesis that less-directive
prograné are nore favorable to the achievemen£ of "1igh ability students
than to that of low ability students: the proéranu shbwing consistenE
effects of same magnitude favoring high IQ childreh f.r the PSI are all
on the less-directitve end of the continuum--see Table Ib, right-hand
side (Bushell Goes show up in the lower-right-hand cell, but not in

the upper right). _

The results for the Weikart program are oontradict':ory4 and somewhat
baffling. The IQ data suggests. that this may be the only PV model to
increase the variance in IQ scores between fali and suring testing.
This fits with Weikart's own data (Weikart, 72) which shows the vari-
ance in IQ scores for children in his cognitive program rising signi-
ficantly and diamatically during the first preschool year. The PSI
data, however, shows an effect faQoFing the achievement of low IQ
children--the exact opposite of what the IQ data would- lead uslto
expect.

If this contradictory pattern were to be repeated in the 1970-71
data we would be forced to see it as resulting from d{fferenées between
the two tests, saying in effect that this model increaseé the spread
of IQ scores but decreases the‘spread of ;chieyenent. But until such

an interpretation receives support from another round of data, I would
-give greater weight to the IQ data because it follows the pattern of

.

Weikart's earlier study.
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Hypothéses

Stron_g

1. le :ctive models ‘will shof interactions favoring child-
ren of high initial IQ on the PSI post-test.

The ATI literature suggests the hypothesis that in .less-
directive ("permissive") environments, children of low
ability will be at a disadvantage. This hypothesis is
supported by “the 69-70 data.

~

2. Weikart programs will show a stronger tendency than other
programs to increase the variance of IQ scores.

This hypothesis is suggested by Weikart's camparative
evaluation data (Weikart, 72) and sypported by the )
69~70 data. .

P

Weak—-Based on 69-70 PV Data

3, In Gordon programs withir-model interacticn effects on the
PST will favor children’of low initial IQ. The variance of

IQ scores will 'tend to decrease in this model.

[

> R ' “
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II. PREVIOUS PRESCHOOL EXPERIENCE

-Both in 1969-70 ar;d in 1970-71, the Planned Variations sample
includes a n;meer of chi}dren with same prior preschool experience.
Although the PV study does have information on the duration of this
preschooling, and whether or not it was Head Start, the study has no
data ooncerning the character of this experience--whether the program
was highly~directive or not, whether the orieﬁtation was academic,
emotional , 6r simply custodial . I£ is therefore unfortunately
necessary to lump together all pr;ior preschooling, even thougii child-
ren's experiences undoubtedly differed iﬁ important ways.

In the 1969-70 PV sample, children with previbus presiooling
score higl'}er on the Stanford-Binet pre-i:est than children without it.
For the entire 69-70 sample, the magnltude of this difference is 5.4
points. As-we might expect, however, the raw gains of ‘the children
without preschool emerignce are larger; so that post-~test differences”
between the two groups are considerably sm:;ller.

The relatively small IQ gains made py PV children ir.1 their second
year of présdlooiing are not particularly surprising: the data fror
most other evaluations ’ t.wo—yéar programs follow. a s»imj.lar pattc.

' (see, for example, Gray and Klaus, 1968; Kraft, Fuschillo, Herzog,
1968; Beller, 1969; Erickson, 1969; Karneg, 1969; Weikart, 1971; van

de Riet, 1972).0 “Bven in Beller's study, which is remarkable in

Ian interesting exception to this rule is the control group in Van de
Riet's study (72). This group made no IQ gains in a year of a tradi-
tional day care program, but made significant gains in a Title III
kindergarten the following year. The other control group, without
previous preschooling, showed no IQ gains in the kindergarten.
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reporting significant IQ differences between children with one and
two years of preschooling which are malntamed as far as third grade,
kin%rgarten IQ gains of child.re‘:n with nursery school experience are
very small. .

‘This does not mean, however, that the effect of a second preschool
yvear an children's test scores is trivial. On‘t.he contrary, as Mar-
shall Smith (73} has shown in his report on the 1970-71 PV data, even
lchildren with prior preschooling show c;:;ains two to three times as
great as those we would expect to abserve for a cawparable group of
c;lxildren not enrolled in pres»chool.l This is true both on the' PST and
on the Stanford-Binet. .

From what we knaﬂ about the emphases of .;Iifferent models, it
seems reascnable té guess that same .pmgranis may be especially
effective in boosting test scores of dlildren who are entering pre-
school for the first time. Other programs--perhaps these whicr place
a high value on fostering g}hildreﬁ'é initiative--might be somewhat
more successful with seco',nd Yyear éhildren. I have therefore asked
two questions concerning the pattern of second yeaf gains. .First,
are same models more sucéessful than others .in produciﬁg oognit;ivc
gains for children with an earlier preschool experience? Second,
do same types (or categories) of children gaih more than averag'ed

.

from a second preschool year?

IMis finding is explained in M.S. Smith, Same Short-term Effects
of Project Head Start: A Preliminary Report on the Second Year of
Planned Variation; 1970-71, Huron Instﬁmite, January 1973.
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Previous Reseaxrch

The' effect of curriculum on second year gains. The design of

the Kalamazoo stuc.iy' '(E;rickson, 1969) makes it possible to study the
relative importance of first-year cur_ricula', second-year c,;urricula, _
and the match between the two. C}uldren in this study were randomly
assigneé to three .preschool treatments: Bereiter-Engelmann, tradi- »
tional, or ncne (a contrql group) .- After one year of preschool, half
the children in each group were assigned to a Bereite;:*—-Ehgehnann
kindergarten and the other half to a traditiocnal kindergarten. The

IQ scores at the end of preschool and kindergarten are giveh below
for each combination of school experiences.

Table IIé.shows a strong main effect of first year curriculum on
second year IQ pbst—score; this effect favors children from the Ber-
eiter-Engelmann preschool. The main effect of second-year curriculum
is insignificant. However, the interaction of. first and second year
curricula, taken in conjunction with f.irsﬁ year curriculum, is
significant (p < .05) —z.;lcoording to Erickson's regression analysis. |
Table IIa \irﬁicétes that childrep in each preschool group benefited
more from a kindergarten experience which was unlike their preschcol

1 ‘

-

than 'fram one that was like it.

Who. gains most .from a second preschool year? The IQ data

reported by Kraft, Fuschillo, and Herzog (68) for

Liwo other studies (Karnes, 1969; Weikart, 1972) campare the IQ gains
of children in several types of preschool program over two years.
However, because children were in the same program both years in these
two evaluations it is impossible to separate the effects of first and
second year curricula on second year IQ gains.

r4
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Part I

Table Ila A

Stanford-Binet Scores for Children in Two Types of
Preschool. and Kindergarten Program
(Adapted from Erickson, 1969)

Preschool Curriculum

Bereiter-
Engelmann = Traditional Control
IQ at end of preschool 136 138
N 108.1 105.7
S :
S.D. - _ 17.9 16.7
10 at end of traditional T _
kindergarten 30 0. 28 - 29
N 111.7 100.6 91.5
z - .
s.b. 13.89 13.52° 9.33
P . - .
IQ at end of Bereiter- . : . ] :
Engelmann kindergarten 30 - 28 29
. ©108.7 103.2 . 104.9
=X . ‘
S.D. 13.36 . 13.07. 16.53




children attending a two year traditional hursery school program in
Washm'gton,d D. C. indicétes that dfifferent children may benefit during
the first and second years of preschool. ¥For their sample, the p@a—
bility of a child's nﬁking "significant" second year~ IQ gains (they
define gains of fivé points or more as significant) was nearly twice as
great if he had not made such gains the first year as if he had.l

The Kraft data also sﬁggest.‘ that, at least in a traditional
nursery school prograr\r\",‘*/chi'ldren of low initial IQ (where "initial"
refers to IQ at: the beginning of the first yéér of preschool) may
rake Qreater IQ gains dpring the second preschi)ol year than children
of high initial 1Q. Kra‘_lft et al. report second year gains averaging
7.6 points for the group with initiallI(D)'s of less than 75 and an
average. loss of .2 pbints for children whose initial scoré exceeds
94 pomts These differences cannot be a_tt;ri_bubed simply to

regression error, since the initial IQ on which children are classified

is not one of the two IQ scores used in computing second year gains.3
YR 2 Gains
Yes No'.

YR 1 Yes - 7 16 Adapted from table on p. 71 in
Gains o Kraft, Fuschillo and Herzog.
‘No 7 5 : . :

2Page 76.

3C:‘m.ldren were tested the sumner preced_mg the first preschool year,
during May and June: of the first year, and during May-and June of
the second preschool yedr. The first test was used to classify them
- according to initial IQ; the second and third were used to calculate
second. year IQ gains.

-



The data reported in Erickson's Kalamazoe study sﬁggests & simi-
lar pattgrn. Although gains are not reported in terms of initial IQ :
s'trata, inferences about what group has gained most frc.xn the second
preschool year may be made by comparing the variances in IQ scores at

the ends of the first and second years;, If children who scoreci high

.on the earlier test have gained more than those initially scoring 1ow,'

the variance would increase. If, on the other hanci, the children who

scored lower on the first test have gained more, the variance would

/-' . .
" decrease. For both preschool groups, the variances in IQ scores

reported for the end of the preschecl year are sign’ifican'fly higher
than those reported for the end. of the xindergarten year This
suggests that in both types of klndergarten second yea.r children of
low IQ made greater gains than those of higher initial IQ. \ T

One might ghess “from these tio studies that ¢hildren of high
ability 'adjuet more quickly to p_resd”lool'than those of Yow ability and
in consequence make’ somewhat greater gains during the First preschool
year (as noted in me-éeedon on initial IQ, .most studies show SD's

1ncrea51ng between fall and sprmg of the first preschool year) It

is pOSSlle that because of thelr larger flxst year gains these high

ablllty chlldren are less h_kely to make sécond yeax gains; ‘ the child-
ren of low ability, on the‘,other hand, -may have taken longer to adjust

. ' - &

" to preschool and meke large gains cnly in their second year.

.Karmes ,' like Kraft, reports' IQ gaj_ns by' initial IQ strata as
well as by program. In the Berelter—mgelmann klndergarte',n, dnldren

of lwland average lnltlal IQ ("initial" referrlng, ‘aga.m, to the score

e
¥
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camputed at the begi.nning of the first preschool year) gain consider-
ably more during their second preschool year than children scoring (
relatively high at the beginning of preschool.l The significance of
these differences can not be evaluated because SD's are not reported.
No consigtent differences bémean strat-;a exist for the folr groups
- , attending public kj_ndérgarten
Van de Riet's evaluation of Sprigle's "I_earmng to Lea.rn"
Proqram (Van de Riet, 1972) suggests that a second preschool year may
actually have a long term effect on the varianoe in IQ scores. Van /de
Riet reports tha\c although the mean IQ score of the chlldren w1th one
and two years in the expermental preschool program dogs not dlffer
.
significantly by the end of grade z, the standard dev1atlon cf the
scoies of the group with two years of preschooling i consi_derably
* {(and significantly) smaller tha.n that of the groyp with only one year
of pre'scho-oling; | N
| Kr‘aftt et al. suggest the possibility of a second-order interaction
‘between socio—ecooorrd.c status, program and previous preschool exper-
ienoe—. Signiﬁ;canoe‘leve]'.s are not given, and the~ nunbers are small,
‘ _Iaut, again, rhe data is suggestivé; Table IIb beldv, ‘adapted fram
. their presentation, shows the proportion of children at each SES 1evel‘
making %ems of flve oY more pomts in the first and second year of the

traditional nursery school program. 'Ihe categories. are not mutually

e
— T

"lAgain,, these effects cannot be attributed “to statistical regression,
'since the initial IQ score used in stratifying the sample is not one
of the twd used in oontiuti_ng- second year gains. :

v
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Proportion of Children in Three SES Categories Making 1Q
Gains of Five Points or More (Greater Than One-half a Standard

~ . Deviation) during the First and Second Preschool Year.
‘ SES Level
¢ ’ ]
Aequate Borderline _Poverty
(n = 8) (n=7) (n = 19j
"| Proportion®
of children |vr.1  |° .75 L2 .58
making . - . .
gains of . o
five points )
or nore Yr. 2 .25 ' .42 .53

*Adapted fram Kraft et al. (1968) table on page 76; chlldren cla551f1ed
in accordance with incame level categorles demsed by the Soc1a1
Security Admlm.stratlon. ’
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exclusive: some children ga'iniboth years and others make no ga:ms

| \

at all. .. N

Table IIb suggests a positive correlation bebﬂeen SES dnd IQ
gains' for the flrst yearcghlldren ~This is in line with Bisu ell s (70)
fJ.ndJ.ng that -for less-structured prograns SES is p051t_rvely correlated
with- gains. However, the second” ye: year da“__a reverses thlS pattern, and

it appears that for the second year SES may. be negatively "correlat'ed

with gains, even in this less-structured preschogl. ', ' -

In summary, “the data oollected in pr@rious'preschool eval'iJation -

| stucies suggest the followmg -hypotheses oonoem\fng the cogmtlve

effects of a second year of preschoolmg and the mteractlon of. previous

-

preschool experlenoe and pnogram type:

v

l o In a glven preschool program, ‘the IQ- gams ‘of duldren with
- previous preschool experience are less than those of
) .\c:hn,ldren without such experience (all studies). ‘

2. Children with a part_rcular Hpe. of preschool experience

T make greater second year IQ gains in a program which is

quite different from their- first experlenoe “han in one
Whlch :us smular to it ’Er1dcson) ' - ;

3. Children whoset.flrst preschool experience is in a hlthy '
structurea program are more likely“to maintain-or increade
. IQ gains dur.mq the Seoond preschool year than children
whose first yea.r ogram s less structured (Erlckson)

! 4. Children mekiny large IQ ga_ms in-~ thelr first preschool
year are less likely to make ,supstantial gains during the
second year than children makmg negligible gains the
first year (Kraft, Euscglllo and Herzog). ‘

* 5. Childrén of 1ow initial IQ are more likely than children of
high initial IQ to/make large gains during the second year
of preschooling (Kraft, Fuschillo, and Herzog, Karnes;
"Exickson) ..

, 6. Children of- low SES aﬁé more 1ikely’ to'make second year- IQ)
' gains than those of high SFS (Kraft, Fuschillo, and Herzog).

te ) - . . .
’ Y - . - : .
. .
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1969-70 Data

"Because specific information on the character of each child's
earliar preschool e:q:efiences is unavailable, many of the hypotheses .
listed above can not be tested on the 1969-70 data. These data have
therefore been used mainly to test hypothesis 1 and to look for inter—
actions between particular models and preschool e:perience. |

To evaluate the significance of interaction effects, two—way;
analyses of covariance were performed on PSI ppst—test scores, PSI
gains, IQ post-test, and IQ gaj.ns.l Far West was excluded from all.
analyses, and Bank Street and Bushell from IQ analysés, pecause of the
| small nurrber_ of childre,ﬁ with preschool experience enrolled in these

models, All fouf analyses show main effects favori'ng children without
previous preschooling. Thesz effects are significant only for ine two
analyses of gains ((p  .02) .2 The magnitude of thé effect is substan-—
tial for IQ gain, the umeighted adjusted gain for children with pre-
schml'emérienoe being 1.1 points, as contrasted with 5.4 poir;ts for
-~those without prescho'oliﬁg (2 difference of about cne-third éf a stand-
;rd dgviation) . The difference betwedn the two groups for \PSI gain+is
smaller, amounting to only 2.0 points {(about one-fifth of a)standard .
. - !

deviatiaon) .

s

lsee Introduction, page 16  for covariates and general methods.
P . .
2In other words, cnildren with prior preschooling gain less, on the
average, than those without, but the difference between the two
groups becames insignificant when oke controls for initial score.
Apparently children with prior presdiooling gain less only to the -
extent that they start higher/,/ : ) .

e
i o -
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It interaction. of preschool experience and model is significant
above, the .05 level only in the PSI gain analysis, but a:pp:c‘>aches
significance for the other three analyses. Table IIc shows the size
and dlrectlon of interaction effects for the four analyses, where the
magnitude of‘ these effect;s is greater than 1.0 po:mts It is Jmportant
to remember that programs listed as showing effects positive for caild-
ren with previoué preschooling (left-hand side of Table IIc) do r;ot
necessarily show larger adjusted gains for these children, since the
main effect of prev.ious. preschooi experience has been taken out. Thus,
children with preschool e:xperienoe in Engelmann-Becker sites actually -
gain less on the Stanford-Binet than those without such experience,
but because the difference between the two groups is 1.3 pcints, as
contrasted with the 4.2 po:ints for the entire PV sample, it is said
to show an interaction favoring those with preschooling. |

On the basis of Table IIc we might hypothesize interaction effects
favoring children with previous preschooij..ng‘in Tucson and Bank Street,
and favoring children without preschool experience iﬁ Gorcon and
Engelnarm—Becker.l Weikart's scheme for‘c-:lass‘,ifyir’:g programs (Weikart,
72) might be useful in J_nterpret.lng these dbservations. It seems

reasonable ‘to suppose that in the programs which require a good deal

lOrdi.na.rily, models which show contradictory patterms on the two tests
are not included in hypotheses. I make an exoeption in this case for
two reasons. First, as explained on the previous page, the IQ gains |
interaction favoring those with previous preschooling is somewhat \
misleading--it actually reflects not a tendency of the model to benefit
these children substantlally, but rather a failure to produce average
IQ gains for chikiren without préschool experience. Secaond, the
effects on the PSI favoring those without preschool experlcnoe are more
substantial than any others on the table.

-~ . A - Voot
Vo
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of initiative on the part of the child--"child-centered" programs,
in Weikart's terms--previous preschooling might be an advantage, while
; .

in programs where the pr'imary Yesponsibility is laid on the teaching
adults, such experience might be less useful. Weikart places both
Bank Street and Tucsan in the "child-initiates" categéﬁ/, and -
Et)agehnann—Becker in the "adult-initiates" group .Alth'ough Gordon
differs inportantly from all these models, its primary enphasis seems
tb be on the role of adults in children's learning. Ir this it seems -
to resemble those models falling into the "adult-initiates" qn.)'u'p.

In effecf; this may mean that in "less-directiwe" or child-
centered: 'programs certain kinds of preparation faci'litaﬁe cognitive
gains, while in "more-directive” models prepa/l‘ation is less important--
perhaps even a disaavgmtage. This result parallels the s'uggest{on
made in the previous section that less-directive models favor the
achievement of children of high initial IQ. Taken tbgether they
indicate that children with certain kinés of educational advantéées——
cither prior preschooling or h"ighgr initial IQ——may be more likely
to make cffective choiées in a preschobl er;vimnment. |

There is, however, another possible inte.rpretation, énd it is
worth bearing in mind. it may be that the choices made by the "mo;’e
prepared" children are simply more likely to lead to the types of
learning measured by the PSI and the Stanfgrd—Binet. It _ié quite
possible that the first-year children--and/or those with lov:’ initial
IQ scores--are learning cognitive skills"é?'equal or: cjréater importance,
but ones v:Ihidl go \mrreas’u.rled. They may be leamiﬁg how to fipd same-

thing to do, how to scan a room to learn what options it offers, how

‘
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to distinguish an adult who .is free to give help from ane who is busy

or preoccupied, and how to tune out some, butlnot. all, of the noises or a
busy room. These skills, and a hund‘red others like them, are not
measured by the PST and Stanford-Binet so we don't know who is learning

o .
theg, or in which models. But it certainly seems possible that first- |

yvear \children in less-directive classrooms spend much time polishing
these skills; equally, it makes sense that children who bossess thefn
may, in such an rronment , make greater gains on coc_;niti\ve tests.
Hypotheses
1. 'he cognitive gains of children having pmviéus presch(.)o]

experience will be smaller than those of'childnzn.having no

such experience.

This finding, is common to nearly /e-.Ll preschool evaluations

(see p. 36 ). It is supported by the 69-70 PV data.

. , ) .

Weak--Based on Literature

2. Children with a particular type of pnesd"ool experience will
make’ greater s(eooﬁd;yga;" IQ gains in a program which is &
different fram their first experience than in one which is =~ =
similar to it. |
This hypothesis is suggested by li:ickson'sUIQ data.

3. Children whose first preschool experience yas in a-hi.ghly
Structured program will be more likely to maiwtain or. ircrease
IQ gains during the secaond presg:hoolvyear than children whose \ ;
first-year program was less structured.’ _

Thas hypothesis is suggested by Erickson's IQ data. .

« -
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2
4. Children making large IQ gains in their first preschool year
will make smaller gains during the second year than children
A

making negligible gains the first year.

This hypothesis is suggested by the findings of Kraft,
Fuschillo, and Herzog.

5. Children of low initial IQ will make greater gains during the
second year of preschooling than children of high initial
IQ. )
This hypothesis is suggested by the data of Kraft, Fuschillo,
and Herzog, by the Kames data on IQ gains in the Bereiter-
Engelmann kindergarten, and by "the IQ variances reported in
Erickson's study. ' ' )

6. Children of low SES will make. greater second year IQ gains '’
than those of high Sbs.

This hypcthesis is suggested by the data of Kraft, Fuschillo,
and Herzog.

Weak--Based on 1969-70 Data

7. In Tucson and Bank Street programs, interaction effects an both
cognitive measures will favor children with previous pre-

L4 i schooling; in Gordon programs, interaction effects will favor

children without such experience. In Engelmann-Becker prograrms

interaction effects on the PSI will  favor those wi&oﬁt pre-

viog’s preschool experience.

This hypothesis is based on the 1969-70 PV data. In a nmore

generalizea form it might be stated "child-centered" or "less

directive" programs will show interaction effects favoring

second-yeas children while programs where the initiative lies

primarily %ith adults will show interaction effects favoring
. first-year children.

hl t
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ITTI. SEX O

Differences both in the maturation rate of preschiool girls ¢nd
bqys and in culturally-based expectations for their behé.vior raise the
possibility of ée;é—by—n‘odel interactions. Howevér, contradictions
in the research on intellectual differences between boys aﬁd girls in
different preschool pfograms creat'e formidable cbétacles to the genera-

tion of specific hypé\theses about the form of such an interactiorn.

3

Pr?vious Research

The data on how (and whether) different types of preschool
programs affect boys and girls differently is ingonclusive. As a rule,
boys scere slightly lower than girls on cognitive pre—tests} an tf;)e
Stanffordeinet mean differenc;es usually ‘amount to between one a;ld four
‘p.'oints. We might therefone expect boys to gain slightly more than
_glrls, due to regressinn effects, If resea.rc}aers control forv pretest
score the regression effect poses no problem, but unfo}i_;mately few
studies do this. Instead they contrast raw gains for thcj—z two groups.
In consequence, when patterns tend to reduce inftial differencés
between the scores of girls and boys we cannof usually draw ariy
conclusions: |

Research on traditiional nursery school programs shows no strong
pattern of greater gains by either boys or girls..- However, in the
two studies I reviewed which show significant sex effects which cannot
be attributed to regressian, difﬁerenoes favor girls. H'odges, Spicker

* and McCandless (67) in their work with five-year old Appalachian

’
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chilgren report j_nsignifican"c differences favoring boys for all groups
(public kindergarten, experimental preschool, and controls). Kraft et
al. (68} also report that boys c¢zin more than girls in both years of
their Ho;/ard University nursery school study. However, both these
studies use raw gain scores, so it is difficult to tell how much of
the dbserved effects are due to regression.\ Erickson (69) finds no
difference between the ¢ains of girls and boys> in the traditional
program he exar;lines. | A

Bissell, in an analysis whlch centrols for pretest score, SES,
.and ethnicity, reports effects ’lfavoring girls in the "pen?xissive— -
enrichment” programs she examines. These differences are sigﬁficant '
(p ¢ .05) in one program and insignificent in the other tio. Smith
(68) also mport’sf _la.rge and highly sigr—ﬁficant 'dJ:.fferenoes favofing
gi;rls at the end of a full-year pre-kindergarten ?rog‘ram in ’I‘rer]tm
(IQ differences between boys and~girls not yet in preschool' are insig-
nificant). Neither Bissell's results nor Smith's can be'attrib’uted to
regression. - -

Results reported for Bereiter-Engelmann programs are sonewhat
more consistent, aithough they do not suggest strong effects:

£

Erickson (69) and Bissell. (70} report s}r\all differences favoring boys
in Bereiter-Engelmann programs. These differe;wes are insignificant
for Bissell's sample; significancs lewels are not given for Erickson's.
 These results suggest ‘three things. First, when sex differ-
ences in achievement are found in traditional proc_';rans—:differenoes

which cannot be attributed to regression or poor methodology--they

are likely to favor girls. Second, the magnitude and significance

-
A
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of thes‘e effec‘:ts will vary considerably from school to school, or site
to site. And third; sex differences in Bereitér—Ehgelnann pro-
grars wiil usually be small. . |
’I‘nesé patterns seem to inake sense. Girls apparently enter preschool
' ’slightly more prepared (one evidence of this is; theivr slightly higher
pre'tesj: scores on cognidcive test.-s) . As T have suggested in previous
sections, more prepared child'ren may be at more’ of an advantage in
less’—directive models tha.n more-directive models. However, these sex
differences are not large. If seems entirely likely that in programs
where guidelines for teactier-child interaction are flexible (this |
would describe most traditicnal programs), teacher expectations
Coonoemincj séx differences and sex-appropriate behavior will influence
the pattern of sex effects as much ar nore than réal differences-
\ between girls and boys. llence we should not be suipriscd to see _the
mkagnitude-of sex effects varying considerably from subculture to

) subculture, region to region, and even classroom to classroom.
$

1969-70 Data

The analyses of covariance using the four dependent variables
PSI and IQ pps‘t—scéme_ and gaJ_ns yield remarkably consistent results:
the main effect of sex is insignificant in all analyse‘s,A as is the
interaction of sex and model. For the PSI post~score, all adjusted =
interacti_on effects are less than 1.0 pc;int. Interaction effects for
IQ gains ;-and covaried post-test score are samewhat greater than those
abserved for the PSi, although sﬁili insignificant overall. Congistent

effects favoring boys are seen in Far West and Tucson models; the




only modél to show a consistent effect :favoring girls is Bushell
(see Table IITa). |
These data support the c2neral impressicns created by earlier
studies: first, strong, consistent sex-by-model interactions are |
not to be e><pec£ed in ana.lyses of prescheol ocutcomes, anc; second, the
main effect of sex on cognitive outcomes is very small. - |
The 1969-70 PV data suggest that when testers and childxer\l are
drawn from a va.;ietyb of regions and subculfuxes, differences in

response style, as defined by Hertzig-Birch codes, are almost totally

‘ : 1
uncorrelated with sex; this may, of course, be untrue for particular

_classroams, sites, or testers. Similarly, the owverall correlations of

sex with pre- and post-test scores on the cognitive measure is low,

ranging from .075 to .165, although in particular sites it goes

higher.

I think these that where main effécts of sex or sex-
by-model intefactiofs seem stro they pdy have been created by parti-
cular local agitt . ices rather than by innate

' 2
characteristics of children or models. Beyond this, they raise the

lSee Appendix A for exact correlations. Other researchers have locked
for sex differences in the test-taking behavior of pre-schoolers with .
mixed results--Crandall and Rabson, in locking at whether children
chose to return to tasks they had completed successfully or those at
which they had failed, found no sex differences among three to five
year olds (although sex differences were strong and significant among
children aged six to nine). Moriarty, on the other hand, found signi-
ficant sex differences in the speed at which preschoolers oriented to
the Stanford-Binet testing situation, and in behaworal‘%esponses to
the wore difficult tasks.

21t is interesting to_note that two of the three models dem:)rstratmg
consistent sex—by-nodel interactions (Far Wast and Bushell) are one-

~ site models in 1969-70.
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Part I

Table IIIa*

_ Interaction of Sex with Model

Analysis of Covariance: Adjusted Effects Greater Than 1.0**
1969-70 ¥ Data o

C ..

Positive for Boys Positive for Girls
i : - :
PSI Post . ‘ - ———
>
P
PSI Gain Weikart (+1.050) | Bank St. (+1.236)
‘ Bushell {(t1.375)
;.IQ Post . Far West (%3.533), Bushell (+2.657)
) Tucson (+1.166) EDC : (£1.536)
1Q Gain Far West (+2.809) Bushell (£3.414)"
’ Tucson  (t1.542) Weikart (£1.285)
Gordon (t1.622)

——

*All models included in all analyses.

**This means that with the main ffect of sex taken out, the difference
between adjusted means is greater than 2.0 points. This amounts to
one-fifth of a standard deviation on the PSI and orxe-51xth of a
standard deviation on the Stanford-Binet.

Covariates are age, raoe, preschool experience, income, family size,
and, for post-test analyses, prescore.
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suspicion that where consistent sex-by-modsl interactions are demon-
strated in a variety of sites thev may relate not to the -"structure"
cont_inuuxﬁ which .has come, to dominate discussions of preschooling, but
to quite different characteristics of models. It is ét?riking, for
example, that while the B@ell mxiel seems to favor girls,' at least
in terms of cognitive outcomes, the other highly-directive model,
Engelmann-Becker shows ﬁo such tendency These results are quite 4
consistent with those reported by Bissell (70). 1In her reanalysis of
the Urbana~“and New York St;te p'reschool. achievement data she finds

effects favoring boys in the one Engelmann-Bgcker program, but not
: P

in another. d

The 1969-70 PV data suggest (weakly) that Far West and Tuc,:son
programs favor IQ gains of boys over those of giris. If the 70-71
replication supports this hypothesis,"I would speculate that this
effect might be related to the empasis both programs (Far Wést more
than Tgcéon) place on materials and on learning th:ough physica;l

1

manipulation of dbjects.” Montessori programs, which in Bissell's —

Pi

) —\19 . )
lthe 70-71 classroom cbservation data (the data for 69-70 is not avail-.
able) lends weight to tHe guess that Far West and Tucson emphasize
leaming through physical cbjects more than most models and that Bushe11
"stresses this less than average. 'This data gives“the frequency of parti-
cular types of behavior observed in PV classrooms. The freguency of
"adult informing child with concretz cbject" was consistently higher
for Far West sites than for thgse of any other model (the mean fréquen-
cy was a-shade higher for Weikart, but all the behavior was- ..
accounted for by one site. Fo® the other two sjtes the dbserved fre-
quency was 0.0); Far West was the only model where some of this beha-
vior was cbserved in all sites. Bushell sites had the lowest frequency
~of thi3 observation variable. : :

The pattern for the variable "child-self-learning with concrete
objects" was similar, with only Far West and Tucson showing high fre-
quencies in all sites (the mean frequency per site was higher for Bank
Street, but was attributable to only one site; in the other two sites -
none of this behavior was recorded). Very little of this behavior was

Q@ recorded in Bushell sites, :

Ve
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.ranalysis (70) show the strongest tendency tc favor+boys on the Binet,
" also plé';:e a strong emphasis on materials and on children learning
through manipulation.

Both the 1969-—70‘ PV data and Bissell's suggest that the inter-
actic:m of sex and program is 1ikély‘ to be stronger on the Stanford;
Binet than on other cognitive tests. In tloie FV analyses ‘all inter-
action effects on the PSI/a.re very small (see Table IIIa). In Bissell's
analysis regression coefficients for within—n;)del'—-'sex effects, are far o
less often significant for the Peabody Picture Vocabulary Test and
the Illinois Test of Psycholinguistic Ability than for. the Binet. -The

enormous effects reported by Smith are also on the Binet.

Hypotheses ~

StrEJng

. . 1. There will be no consistent main effect of sex on cognitive

outcome measures.

' .
This hypothesis is suggested by previous preschool researth,
viewed together. It is supported by the 69-70 PV data.

. L s . ..
‘2. Within models the effect of sex on cognitive gains will differ
from site to site. v
o

This hypothesis is suggested by the findings of preschool
studies, and supported by the 69-70 PV data.

Weak——Based on 1969-70 data

t

3. In Tucson and Far West sikes IQ differences will favor boys;
in Bushell sites IQ differences will favor girls.

This hypothesis is based on the 69-70 data. The cbservation
data suggests that the tendency of a program to show inter-
action effects favorable to boys may relate to the emphasis

rad
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placed on teaching and learning through the manipulation of

.-concrete objects. .Bissell's finding that both Montessori

programs in her analysis showed

[apipy

effects favoring boys lends
strength to this“interpretation. : ‘
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Preschool ,Jprograms are aimed at a populatiaon ranging J_n age from
two to ‘six. Most of the expex"iﬁmtal efforts based on. classroom
experiences (as opposed to hon:eLFbased efforts like Gordan's infont
program, or oneé-to-one tutoring programs “like Francis Palmer's) have
been directed at children three or older. Although the span of yeérs
is short, this is a lor;g time developreftally: a child of three is
very different in behavior, demands, and capacities from a child 'of
five and a half. It‘seens possible that some models of early education
would make their greatest impact on children near the bottanm of @is
age range, while others would be most ef‘fective with the older

children.

]

&

Previous Research " .

Camparative preschool evaluaticns have not in general been able to
explore the possibility of an age-by-program interaction because they

have limited the age range of entering children at the start. Having

‘reduced the span of this variable to less than one year, researchers

probably assume a Eriori. that it will account for little of the
variance. |

\ The aséunption that age at entry will be uncorrelated with cogni-
tive éutcomes is supported by Hodges, Spicker, and McCandless (67) ,
who, in their oconmparison of two prograns‘\_fof Appalachian f{ive-year-olds
find no significant' relation between age and gains. l-lcwevcr, their

n

analysis- pools groups, examining together children in the emrﬁ@1tal

\
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program and those in public kindergarten, so it does not eliminate
o
the possibility of an inteﬁ:action.

pPalmer (70), by contr‘as\t, in a concept-trainin¢ project with two—
and three-year—-old Black boys, does find a relation between age and
cognitive gains, and the suggestiqp of an age‘—\loy;proqrarn interaction.
Two trcumng procedures were used in one—to-—one tutorial. sessions;
ane mvo’ived sequenced pre-planned sessions W;Lth considerable adult
1n1t1atlon; the other adopted\e "discovery" /e.pproagh, with adults
responding to children's 'initi\atit;ns, ratheé than the other way. One
year after,.treaurent " results on the prin,éiple evaluacive measure, ‘the
Concepts Famlllarlty Index, show that fok the groug tralned at two
years of age’ those taught by the dlSCOVery e’ are mgmflcantly
above the Training sample, while for children taught at age three the
Training group is s;gmtlcantly above the discovery group. On the Q0
measure differences between ‘teaching methods are insignifican?, but
age of. training does appee:r to make a differenee: threes outper fqQnn
twos immediate'Iyp after training and one year later.

Van de Riet's (72) evaluation of Sprigle's "Leamming-to-Learn"
program also shows important effects of .age on cognitive gains: the
mean first-year IQ gains for children entering the experimehtal pro—
gram at age four is tw10e that of children entering at age five (9.1
points vs. 19.7.points), even though the initial IQ of the two groups
‘is the same. . ’

These' findings do not provide specific hypotheses concerning %—‘
i:y—model interaetions, but they do suggest that, within particular

- programs, age may be strongly related to gains.
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1969-70 Data

) When the PV sample 1is dividd at.the medlan age of entry (59 months
in Oqtober) into older and youn groups, a few models include only a
few children in one group or the othef. This is because in particular
.sit;,es the age range is narrow--usually E:bout one year. Age, thus de-
. fined, is therefore confounded with ‘site and sp(ﬁmsor, so an analysis
Sf variance model is an inefficient way of looking for main effects

and interactions based on age.

Since age is, in any case, a continuous variable, regressiocn
. .3 has been used instead of ANOVA. Fo;r each model age 1s regressed
against post-test score (gains are not used on these analyses) gﬁn both
the PSI and the Stanford—Binet, controlling for prescore, sejf;f“pfevi-ous“
nréschool expcrienoé, race, raéae—by—sex interaction, mother's education,
income, and ‘family size. The magnitude and direction of the regrzssion
coefficients so cbtained gives a measure of the effect of age on the
cognitive post'—test séore. Since the unit of age is mrnths, a co-
efficient of .5 means that a child of five has an advantage amounting
to 6.0 points on the post-test over a similar child who is a year
you-ger. Similarly, a coefficient of -1.0 would mean that }{for the
model in question four-year-olds outperformed camparable five—-year—
olds by an average of 12.0 points. |
The partial confounding of age span and model raiscs some Juestion

about the va}lidity of this approach. Spe:::ifically, if the cffect of
ége,on post-test s not linear, then the regfess/ion doefficients for g
prograns with mainly older or mainly younger children will show bias.

To check this possibility, age coefficients were calculated separghely
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-

for older and younger children for those models with a sufficient num-
ber of each.! ricse analyses revealed no significant diffe;renoes
between age coefficients for older and younger cilild.ren within model§.
The effect of age on post-test is the}fefore assmned,t\> be linear
within models. |

Pl;eliminary ar.alysis of PSI data for the entire sample (1408 &:
children) revealed an-interaction betweep age and previous prezchr ol |
expericnce: the age coéfficients for children with gnd without pre-
schooling were significantly different from one another. For child-
ren with preschool experience, B = .0097 (n = 472); for those without
such experience, B = .205 (n « 936). The first value is insiqgnificant
while the secand is significa:}t above the .0Q5 level. For this reason
:aeparavtp’ age coefficients Awere abtained? for «children with and ‘.\Ji‘thofu't
p;cschdql prerlenoe both for the PSI and for the Stanford-Binet. For
the PSI, ocef_fioi‘e;qts were calculated the whole saxflialef and ‘then'
separately, where possible, for &i‘l&&@r 60 months. 'fnis .was
done bécause the distribution bg post-test scores indicated the
possibility of a slight ceilinc_iy effect for older children with prio-i
preschool experience. Although this effect was not strong, it mignt
fnave been expected to bias dowrward the coéfficient for pmqrams

which mainly served this ’gmup. . ~

les analysis was carried out for the IQ only. The procedure for
the PSI is descrlbod bolow, .

‘Separate regression equations were calculated for each model,

usihg as mdependent variables age, pre-test score, sex, race, race-
bylsex interaction, preschooling, mother's educatlon, family size,

d income.
114\ . -




63.

s

I9CO300 UT Sbe JO Syjudll 65 ITPWlxx

‘AWOUT pur .wmﬂm. ATmueI ‘uoTIEPNPD srEapau ‘ soustaadxe Tooypsaad

snotaaad ‘uoTFSeisnul xes-Ag-s0el ‘soel 1x&s ‘azcos jysenaad 1out suoTenbe UT saTgRTIRA I9U30«
i . : A s. = ‘|~.
0T°2- 050" - bZ0’ £5¢° 055" £09° ") 99t § &
. ! : - ] : ™~ L4 2
. . : ' . _ **u%ﬁ%
N\\ . R s ——— bunox
v . : B
102" - 8C0" - 999" 99L0° " zoe’ 6Tt " §1e” 106" !
. ' ~.
= —- .
B 7 zs | ot Lz 99T / '€g 8 hhlng N ind TTY
\ d-3 pecs - 3XERTOM IsaM IBg *3S ueg uopIoD Treysng  osong
d . K2
TIeG AG 0L~6961 : \
ﬁ yoounTISdXT  [o0Psald SNQTASH INOUItm

USIPTTYD) I0J (SUJIUQW UT) a0y IO SIUSTOTIIS0D UOTSSOIOHZ]
i . ¢ 3SHL 380d ISd ¢ . . ~

BAT STTRL

I ']




64.
¢
For children without preschool experience, the pattern of co-,

efficients is not altered by including older children in the analysis.
Either way, the regression coefficients obtained for Tucson, Bank
StJ‘:eef., Bushell and C__;‘-ordon programs exceed. those dbtained for the Vs
whole sample (.205), while those obtained for Far Wzst,. Weikart and
EDC are less than .205.l Be@:eén—mode% differences are not signifi'—
cant? for young children without prior preschooling; when older
children are included, Tucson is significantly different from (greater K

than)3 all groups except Bushell. s

For children with previous preschool exmerience the pattern is
reversed. For the younger sample the coefficient for age is less _ ' -

thyn .0097 for Tucson, Bank Street, and Bushell programs and greater /
t)an .0097 for Weikart, Gordon and EDC.'" When older children.are -
> ' i -~

included more programs show negative coefficients, suggesting a
b - _— o ) ~ o

ceiling on the pest-test for older children with prev'ious presc‘:hooling.'

[ N
L
v 4

\_Becker—Engelmann hag’ too few yourig children to be included in the
"young only" analysis; in the full-sanple analysis it falls with
Far West EDC, and Wel_kart . v

r
2Two-tailed T-te were used to evaluate the significance of differ-
ences between B-weights. . f
Since separate equations - T= B - B n
were used for each model . L/
this test is not strictly sE;? + SE,2
valid statistically. It —

is a heuristic lndlcatgug the magnitude of the effect.

‘ .
/”\ , \ _ . "

Becker—E:ngeLnann and Far West do not have enough young d’uldren

with preschool. ewper:.moe to :Lnuluded -
l .

‘ Amme coefficiept for age is observed to_be reater in Tucsan than in
qther models. { A two-tailed test shows it (o be significantly gr&ater.




d

N

Within the younger sample the age' coefficients for Weikart and EDC
programs are significantly different from (greater than) those for

Bark Street, Tucson and Bushell. The Gordon program is not significant-

ly different from any of the others. #hen the whole sample is con-

sidered the only significant difference i5 between Tucson and other

prograrms. ,
These coefficients repkesent-in some cases a fairly substantial

ejf fect Thus, in the Tucson program an age, increasé of one year for

children without earl}?r preschooling ‘is worth more than ten pomts
on the PSI post—test WJ_th other varlables contmlled For the
Becker - L‘ngel_marm program the difference ‘LS in the opoo:,lte direction,
w1th }orw;ger chll'dren scoring somevhat hlgher than older ones on the

post-test, after the efféct of the oth .\_/arlabl\es is takep into -

ce - :
account. : ) 3 . - .

The data on IQ for children without preschool'?" experience shows a;

(
pattern very similar %@ the PSI: for Far West, Bank Street Engelnann-

Becker Welkarf’ and EDC the relatlonshlp between age and adjusted

1

post-test is negative. For ‘I‘ucson Bushell1 and Gordon it is'positive.
/r-tests for differences among the coeff1c1ents show the Soefficient -
¥ ~

for Tucson to be significantly less than that for Bushell and greater

L4

than those for other prograxrs. The differences between coefficients
\

TN
for Gordon, Weikart, Far West, EDC, Becker-Engelmann and Bank Street

v

v

+

are insignificant.

Results for the Bushell program should be cautlously 1nterpreted
since the n is very small. / \

.\,*\?

sl
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'
- Part I
, .
‘ . Table IVb
lg !
_ PST Post-Test -
Regression Coefficients for Age (in months) for
"Young"* Children with Preschool Experience** ,
3 ~ 1969-70 PV Data .
' N [}
.H LA
/o ’ : . ,
) . .
' - e
'« Tucson Bushell -  Gorden Bank St. Weikart EDC
-1)53 -.349 .5%9;' -2.36 1.28 2.06

14 T

j\*Under 59 months in Octaober.

: ;
**Other variables. in equations include pre-test score, sex, race, race- °
by-sex interaction, previous preschocl experience, <tother's education,

family size, and income.

By
v
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IQ data for children with previous preschooling are available for
only a Few programs (Er.lgelnann—Bec}ger, .Wej_kart, Gordon and EDC). Co-
’ effic‘:ienﬁts for all -these programs are htsigﬁificant; they are negetive
for three of e four.

These data <:;n the relationship between age and post-test or two
cognitive tests are very far from prdviding a clear.picture. Ho;lever,
sare rather murky patterns do emerge. First, the relationsﬁip between
~age and qalnsappears to be stronger for children without previous

breschooling than for those with‘it. Coefficients are larger, and'. for
th(; Asaﬂplel as a whole (spons;ored and unspansored ‘ci.ildren) *the age
coefficient for children v;it]dout prior preschooling is significant
while that for childrenﬁ with 'p;*evious preschéol is not.

Secand, for children ,without previous preschooli_ng, oerta_l‘n ’
};roqrams seem to promte cognitive growth more erfectively for older
. children while other programs achieve their best results with younger
cl.xildren.‘ ‘Thege age effects are cansistent for PSI and IQ: younger
//@mm gain nore than older?! in Far West, Becker-Pngelmann, EDC
’ and Weikart pproqrans; older children gain more in Bush’ell, Tucson and
Gordon programs. Ior Bank Street, results for thé two tests a.r;
inconsistent, with age showing a significant positve effect on PSI
score and an insignific;ant negative e{fect an IQ: ' <

‘Third, the relatlionship between age and cognitive gains within-

a program does not appear to be related to the degree to which the -

» - ~

]ln thee case of the PST this means that younger chiildrer aain more
Fhan asgeectod with relation to oldor children, sincee the cat=etr o
200, ol zoero. iy e becawse the 1700, whiloh i nolt atanda, - L oaod
by age, shows positive offect for age. \ '
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. . . ‘
program could be considered "directive." Neither does /\\-/) . , @

it relate to other dbvious attributes of thé models.

Hmthes_gsi

Weak~-Based on 1969~70 PV Data

1. The relat;oﬁship betwee~ age and adjusted post-score on PSI
and IQ tests will be stronger and rore 51gmflcant for
children w1thout previous preschool experience than for
children witn it.

2. For children without brevious preschooling, age will oe
Positively related to IQ and PST post-test in Tucson and
Bushel‘l sites. In other models the pelationsh'ip between

| age and post—téét score will be negative or very weakly

positive.
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{ © V. SOCIO-BCONGMIC STATUS

Much of the work on experimental preschool approaches which was
donhe during the sixties was based either J'_I;plicitly or explicitly on
the idea that a program which was ‘satisfact:sry for middle-incame
children was not neoésSariiy optimmn for low-income children. Thé

. traditional nursery school has been the presc*hool experience of the
'mlddle class for over a generation; it was hoped that some other
approachss might yield rore impressive resultswith t‘he disadvantaged.
In large part, of course, the new approaches grelv cut of new objec—
tives for presddoolirig;-oognitive‘ preparation for school, rather than
soc':iofenotionél develpprrenf; however, the idea tilat di fferant strate-
gies qam appfopriate to different populations was often also implicit.

It seems therefore inpo'rtant to ask, as a good many researchers’

some approaches are rnost sﬁcoess ful with the most disaﬁvantaged and
others with the least dis‘advantaged. Cleérly, the PV sanple of child~
ren is not optimumv fcr pursuing thls question, .since all children
who are eligible for Head Start come from relatively poor families.

. However, it is ‘still of 1nterest to know whether within the Head
Start target populatlon SES is differently related to gaa.ns in differ—-

S

en*t prograns. ' ..

Previous Research

A ]

A nunber of reszarchers have explored the possibility of .an iriter—"

action between ¢S and programs for preschcol children. Mos$t recently

ERIC o S

wll Toxt Provided by ERIC
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Bissell (70) has reviewed previous studies and re-analyzed the data
) , )
collected by Karnes, Dilorenzo and Weikart in Urbana, New York State

and Ypsilanti. Her results, and those of other researchers, suggest

-

that cocjnitive gains are differéntly lated to SES in different

programs. Spécifically, Bissell finds tkat in less-structured models

(tradltlonal Montessorl, and Weikart) , gai are p061t1vely related
to SI:.S while for hlghly -structured progra*. Berelter-Engelmarm
and Karnes Amelioration Program), the relationship is either more
weakly positive or negative. These findings are compatible with the
earlier findinos of Sprigle and Van de Riet and of most others who
have explored the SES-by-model }nteraction.

The data of Kraft, Fuschillo and Herzog (68) extend thir f,iﬁdin’g

in an interesting way, raising the possibility of ‘a secund-order

interactioﬁ between SES, program. and previous preschoo]:'ing.

noted¥in the section on previous preschool experience, this study

of a-itradiﬁonal nursery school finds that while SES is reléted
posi-t_ivelyl to gains for the first vear: of this progrém, the relaticn-

ship is negative for the second year.

1969-70 PV Data

Using a measure whidi weights equally inoofre, mother's education

and family size, children are divided into two SES categories, "high"

“ .1 Four analyses of covariance (IQ and PSI gains and

0

&

Incame, nother's education, and family'size are all standardized; edch
variable is given a mean of 0.0 and a S.D. of t1.0. A child's "SES
score” is the sum of his standardized scores on thesc three variables.
If his SES score is above the rrean he 1s zssigned to the "high' category;
if it is below the mean he is assigned to the "low" growp. TFor the
315 children included in the IQ analyses sample means are as follows:
income, $3401; mother's education, eightbgrade; family size, 5.5.

' s

%

and "low".
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: A SRS
| post-test) have been per.forn’ed fsr PV chlldren m.Sponsored classt !
rooms who had taken both IQ and PST tests. Children are, stratified
by GES category and by model; the main effect of SES and the SES-by-
"model interaction effect have been computed. | “ .

Main effebts of SE‘Saxe signific;a.nt, tnougn small, fo;: both IQ
analyses, ;favoring high SES children (th_e difference between adjusted

4

means being 2.74 for IQ post-tés€ and 2.662 for IQ gain). Main

effects for the PSI a.re in the oppomte dlrectlon and lnmgnlflcant r
Interaction effects are s'nall and 1ns19m.flcant overall for all

analyses. ' The pattems nf the adjusted effects on these analyses,

such as the;' are; are r=markably consistent with one another (see

Table*Va). In general, the four analyses show.weak effects favoring

low SES children in Bank Street, Far West, Tucson and EDC, and favor-

ing high SES children in Weikart, Bushell, and Engelmann-Becker.

These nes/lil}s are inoonsistent with Bissell sl in all respee{:s save

one: 1n her enalysis and in the PV data, Weikart's program shg&‘s

- an effect favorlng high SES children. .
It at first seemed poss1_ble that these puzzlmg results rm.ght be

accounted for by l3:1'1e two—way J.nteractlcn J.nvolvmg previous pre-

‘ schooling wnich the data of Kraft, Fischillo and Herzog suglgested."

. However, a second set of analyses nsing only chlldrén without previous .

. - . . ¥

preschooling reveals a similar pattern: overall interaction effects

p .
lT'ne PV sample of nod,els is sorrewhat dlfferent from Blssell S: C oy
sgpcifically, models in the mlddle range of "dlrectlveness" are sorrewhat ,
mare heavily represented , o

. LI
LN

-

L
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Part &

Table Va*

Interaction of SES Catecgory with Model
Analysis of Covariance:
Adjusted Interaction Effects Greater Than 1.0**
1969-70 PV Data

I3
Positive for High SES Positive for fLON SES
PST Post | Weikart (+1.088) ‘ Far West (+1.999) :
PSI Gain Bank St. ($1.061)

IQ Post | Weikart (+2.999) Far West (+1.413)
. © Bank St. (#1.821)

IQ Gain Weikart “(+1.575) Far West
Bank St.

»%

*All analyses include all models.
& .
**This means that with the main effect of SES category taken out the
difference between adjusted means is greater than 2.0 points. This
amounts to one-fifth of a standard deviation on the PSI and one-sixth
of a standard deviation on the Stanford-Binet.

Covariates are age, Sex, rac, preschooi e@erienoe, and, for post-
test analyses, pre-test score. See page 32 for explanation of
adjusted effects.

Y
N
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are insignificant, but the Weikart programs show a f?airly strong
ef’ect fawvoring high SES d“lild.ren., while the Bank Street program
showed consister.t »ffects favoring low SES children.
These results raise rather 'ﬂqan settlesquestions. Without uhe
PV data, there would have been every reason .for a hypotiesis that
more directive pmgr\ansvfavor' lay SE‘E children and less directive
models favor high SES children. V'Ihe 1969-70 analyses favor an c;ppo—
site hypothesis. I cannot suggest any totally satisfactory resoiu—
tion of this contradiction, but twa points seem pertinent. First,
because the PV sample is a.ng;fi,ihl.oné, our indices of SES mdy be
inadequate: a given income, educational level, and family \s\lzhe may
add up to.quite different SES levels iH Mississippi and Duluth; by
pooiing children in d.fferent 1:15;,gionsﬁ #e are probably diiuting the |
strength of our SES measure. UnfortLUlately ‘we would have to know
more than we do axout economic and 'social conditions in these Head
Start communities in order to make approériate regional adjustments.
Second, Wwe know that programs do not lock exactly} the sare in
Planned Variation classroome as they do in sponsors'’ expermental
preschools (Lulxas ‘and Wohl'Leb 72) . It may be that the 1nteractlons
we obsea:ve (swgq as they are) result not from mtrmsm properties of
_ the PV models put from a eomplex intaraction J.nvolvmg the demands
of the model, its- ease of mplerrentat_lon and the expectat_lons of

teachers, admmlstrators and parents in Head Start. Thus, teachexs

attempt_mg to mplene At modeds wmd\ emphasize: r*ognltlve developnent-

- may J.nadvertently o:noe.ntrate on thé most receptive duldren~—those

< of high SES. 'I\eac'hers .mplerrer.tlng models Which are - closer to t-heir

.

[Kc | L
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own experience and make fewer demands for cognitive gains may feel
freer to concentrate on the children who Seem to need help the most.
Head Start itselr, as an insti‘iltion, may frame teacher responses in
dlStJ_nCthB Ways |

. The senSLble reactlon to these puzzles is to take a hard lock
at the 1970-71 data. In the meantime, the first vear's data"_ralse
the suspicion that interactians between SES and model viithin the insti-
tutional and local framework of Hgad Start\may ?eqxnbe different
from what one gets in éxperineptal preschoolst. ..If the 1970-71 data

confirm the pattern of ‘the 1969-70 data, then we will hawve tc explore

the reasons for this at greater length.

Hmtheses
1. Within-model effects will favor hiéh SES children 1n the

Weikart rodel. Y

R [
. \

This hypothesis’ is augge§ted by Blssell S analy’élq «nd \/
supported by the 1969-70" PV data.

Weak--Based on 1969-70 PV Data

~

‘. . \
2. The overall interacticn between SES and mddel will be insigni-
. ‘ ~
ficant both for ite PSI and for the Stanford—Binét.
3. Within-model interaction effects on  the Stanford—Bmet will

favor iow SES children in the Ba.rﬂc Street and Far ﬁst pfograms,




e

VI. ETNICITY S -
\ .

Only two ethnic-cultural groups are representéd in ;ufficient
mumbers in the PV sarrpié to be ;'.néluded in an ethnicity-by-model -
analysis. Indiai and aaanishds‘geakinq groups are included in too
fe\;J sites, and zin insufficient nunbers, to make a Cross-program com-
parison possible. | For this reason, the present analysis is limited
to Black and white children, and to those few models which include .

enough of both to meke wi hin-model comparisons possible.’

Previous Research ,

“

Two of the s&udies revie&;led by Bissell (70)——Dilorenzo (69) -and ~
A:"Teska (69)——cx¢amme% the relatlve performance of Black and whlte child- <
ren in a range of programs. LJ_ke Bissell, these"researchers report
greater Stanford—Bmet gams for whlbes than. for Blacks /éoss pro-
grams. However, neither DJ.Lonenzo nor I\éska control for SEX, so thesc
findings .are predi: - 1ble (gains are usually correlated with SES
Blacks are general 7 of lower SES than whltes)‘ Blssell does control -
&® for SES. Using the same SES scale for both races she finds whites .
gaJ_nJ.ng rore than Blacks of conparable SES. When the SES scores of
Blacks are ‘adjusted dowrward (on the assumption that the actual |
status of a Black family an® a vhits family with identical SES ratings
are different) Bissell finds no clear pattem in the achi'evement af :
‘Black.(and white d'lildren. frickson (69), in his ca;paxison of tra-
di_fc.icjnal .and Bereiter-Engelmann approaches, finds no evidence for
a race-by—pxogramointéractim. .




1965~70 PV Data ! )

A

mly,vfive_ of the eight models—+=Tucson, Engelmann-Becker, Bushell,

Gord_o(n and EDG--are included in the PSI andlyses: the otkers have \
. - <

very few children from one of the two ethnic groups. On the I
analyses the rymber of models is further reduced by elimination c

Ve 3 -
Gordon and Engelmarh-Becker ‘(models are exclided from an analysis when,

o

R cne includes fewer than seven children). R

ra
-

'.[hé main effect of race isgsignlficant in only one of the four
.. analyses’of cova: i ance-—the PST post-test. ‘This é.nalysis shows. a
-;—;mall ef fect favo‘raing white children--a difference ¢f 2.2 points on
th_e covaried post-test Soore. ) In the two gains analyses, effects are
~insignificant, but favor Black children. On both tests, Black child-

ren pre-~test lower and gain somewhat more than white children:

i Interaction effects are significant on all four analyses (see’

. ¢ N
T-hl:VIia). The s%rongest consistent interaction effects are those
favoring Black children in the Busf®1l mod#l and white children in

Tucson and Engelmann-Becker.l

"kno.v of 510 lbgical w:ay in M}iCh- to
: inté‘-?rpnet/t-he'se).)x ‘ults: thry lend weight to the suggast.ion that -~ ;
consistent, :Lm.:erpretable race- hy-model interactionsaii;é unlikely to ~
])- emerge . ‘Table_ Via su;ggests that the Mim of directiveness is
irx{a}evant Eo any interactions dbserved. If the coffec - suggested in
these analyses aré replicated in the 1970-71 data, it would be in
orcier to speculate on the reasons for the marked di fference between

/Bushell and Engelmann-Betker.

j Ihe pattem cdbserved for EDC refiects site effects: the main.y Black
EDC site in Washington, D.C. shows larger PSI gains than the mainly -
white site i Jornston County; the Johnston County site, on the other
hand, shows greater IQ gains. 8

%
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Part I

Table Viak

Interaction of Ethnicity with Model
Analysis of Covariance:
- Interaction Effects Greatrr Than 1.0 Points**
1869-70 PV Data

-
'

AY

Effects Favoring Efkect,s Faworing

Black Children * White Children
PSI Post Bushell (#1.081) Tucson ¢ 3(13.166)
: Gordocn  (£3.309) Engelmann-
: Becker (+2.109)
PSI Gain ‘Bushell (+2.5 ) Tucson (+1.920)
(#1.1 / Engelmann- -
] : Becker ~  (£..750}
; e
IQ Post Bushell {+3.005) - EDC ) {12.864)
" 1Q Gain Bushell (£3.810), EDC (£3.695)

—

P

*pST analyses include Tucson, Engelmann-Becker, Bushell, Gcrdon,

and EDC. They exclude Far West, Bank Street, @hd Weikart.

arulyéés include only- Tucson, Bushell, and EDC.

—

1Q

**Covarlgtes are age, Ssex, preschool experieénce, inctme, family size

- and, for post-test analyses, pre-score.

adjusted effects See page 32.

.

For an explanation of
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H__y@theses
Weak--Based an 1969-70 Data-

1. Within-program interaction effects will favor white children
in Engelmenn-Becker and Tucson programs and Black diiildren

in *ushell proorams.

Pxd
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Responge style refers to the way in which an individual behaves

when confronfed with an intellectual demand——to the manner in which
he diaracter;ttlcally attacks or avoids cognitive prablems. Conoep——
tually, it is independent of the correctness of a child's answers to
‘ particylar questions, althodgh it is of course possible--depending
on how respanse style is defined—-that bright children will adopt
pacticular styles more often than dull c:hildxren.l It seems ree;on—
able tomsuppose that certain educational approaches and assumptions
'wouldv prove effective with children who characteristically deal in
a particular way with cognitive demands, .nile others rvn.ght work
better for d\iidxen who employ a different style.
The Planned Variatians data provides one interesting clue to
“a dﬁild's response style: the Hertzig-Birch scoring of the Stanford-
Binet. Instead of.sinply .marking children's responses to each item
right or wrong, testers used one of the eight Hertzig-Birch cate-
g);zies to classify his answer. The following selection frc  the
Binet testers',ﬁlanual describes the codes. The first twe categories

< describe correcgt answers. ule last-six are used for incorrect ones.

v

! sl

scoring of the Stanford-Binet. The response style variables derived
from this instrument do not, in fact, correlate strongly with initial
Q. See Appendix A. For. analysm of response style data on two
ifferent populations see Hertzig, M.E., Birch, G., Mmas, A., and
dez, O.A., "Class and Ethnic Differences in the Pesponslveness of
Presdnool Guil&m to Cognitive Demands”, Monographs of the Society
O for Research in Child Development, 33 (1), 1968.

In tt is study "response style" is defined by the ;iertzig—Birch &




Coding Categories

1.

ut

o8]

Delimitation.” The child's respanse to a work item answers the
1tem but provides no further elaboration. For example, a child

-‘m_ight correctly fold his papef to match that of the ex=miner

ani then sit quietly or give the response, “wood", to the ques-
tJon, "What 1s a house made of"'

Spontaneous Extension. The child work response is accompanied

by an unsolicited elaboration related to the item. For exanple,
after she finished stringing beads, a girl ties the ends of the
string together and tries to slip it over her licad, or she might
say, "Yours is smaller than mine", in comparing her tower of

four blocks with the examiner's model oconsisting of three blocks. ¢

lete. The child fails to conplete the task (either a
verbal or non-verbal task) and does nothing else (categories
4,5, 6, 7 below).

Negation. Direct refusal to work, such as "No, I won't", "I
gfon t want to", or "I don't like to do it" or shakes her head or
turms away to indicate refusal.

Substitution. The child offers an irrelevait verbalization or.
engages 1n lrwelevant physic/l activity ‘nstead of resprnding to
the task requested. For exwmple, a substitute verbalization often
takes the form of a regues’. for an altemative activity, such as:
"I want to play with the toys ", "I want to go to mamy", or

"I want a drink". Non-verSEl substitutions may be of the follow-
ing type: When asked tg ild a block brldge, the child gets wp,.
goes to the toy shelves|and begins to play with a truck. When
asked to describe the p : , the child gets up and runs out

of the room. ‘ B -“"'//.

Competence. The child states some limitation of ability to per-
form the assigned task. Such responsés include the following:

"I don't know how", "I'm tago little to do it". It is possible,
thoudh mllkeiy, that the child can conwey his feeling of lack of
conpetence: Ly use of gestures and animation.

Aid. The child makev a direct request: for help from the cxaminer.
This would include such comments as, "Show me hew to do it", or -

. "Dall n%vgat the answer is". " It is®unlikely that a req@éést fcr

aid wil made non-verbally.

Fassive. This is a No Responseccategory. The child may just

31t still when, for example, sticks are presented, or lock straight’

ahead and say nothing when ask~>d to tell ‘a story about pictures.

b T /‘\ )
. ./

v



These categories were originally worked out in .a' study comparing
the éoanitive styles of lover class Pucrto Rican and middle class
'W"litfé du‘ idren in New York City (Hertzig et al 1968). For this
study-tie entire Strpam of each Jllld s behavior was described; the

cateqories were dev wed empirically from the data.

o

"The procedure uscd by the Planned Variations‘ studyMdiffers in
t@'o ways ’from that of the Hertzig study. First, the PV tester codes
only the ga_;c,ic_ response to each item. This is necessary for rcasons
of reliability, since testing and &gding are done by the same person
(in the Hertzig study one person administered the test while another
_méqrded the child's behavior). . We do not know how much information
tis lost in this way.l Second, the categories used oy PV describe
mcorrect work responsgs less conpletely than those of the Orlglnal
study Categones 1 and 2, delmltatlorlh‘_anri extensmn, apply only
to correct answers; there is ho equivalent distinction for an incorrect
response. Since testers categorizegost incorrec’r:'g‘;;eSponses as
"inoonpiete" '(code 3, information is certainly lost. .

Despite these Lmltatlons the Hertzig-Bii~h scoring may provide
interesting mformat,lon about a‘child's way of dealing w1th a set
of c;ognltlve prvoblens which range from the very easy to the wery
difficult. It seems intuitively likely that a child who often

»sponds to difficult items by substituting a different activity may

—_——

Lihe loss could be considerable. Thus, for exanple, if a cnild worka
for eicht minutes on the block bridge and then looks up at the gester,
saying, "I can't do it", his response is described only by code 6.

The resedrcher has no way of knowing whether the child attempted the
proolem at all.



o

benave differently in the classroom than a child who becones mute and
unresponsive when faced with problems he cannot solwe. Ewen though
. . N
the tlertzig-Birch coding does not provide a total picture of the
" child's bchavior, it<may give a valuable clue to his style, a clue

which would help us to predict the type of program in which he will

learn best«

Previous Research

Unfortunately, there is almost no research which aids in pre- -
dicting the nature or strength of am in*craction between "style'—-
as indicated by the Hertzig-Birch data--anl model. Predicting, or
even understanding, sudh an interaction is peculiarly complex, I ihink,
because we: know 50 little about what the benaviors indicate-—or how
they might interact with characteristics of models.

The behavior so ocoded may provide two kinds of information
about a child. TYle first concerns his state of mind at the time of
testing: a p&rticuléar response, say nassivity, may be an inc:jiication
of anxiety, boredom, fear of failure, or ~onfusion. If we had solid
evidence that such a response was characteristically associated with
one of these (for GX@ie, test anxiety) we might have some basis for
g;re&c *ing an interaction between frequency of‘ passive responses and
gains in parti-ular prograns.

There i;, hawever, é- second - aspect -to the situation. A particu
lar behavior is important not only as a sign of the child's “eeling
apout testing. It is important in itself. Teachers probébly respond
differently to duiidxen who meet their demands with iirelevant

ERIC

IToxt Provided by ERI
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verbalizations, whatever the reason for this behavior. 'Their @séonée——
and the child's subsequent learning and behavior——may vary from nodel
tc odel. (It will certainly vary from teacher to teacher.) )
There is little research to aid us either in deciding what
| particular types of responses might "mean"--what state of mind on the-
part of thel‘child. they usually indicate-—or how aspects of different
models might lead adults to respond differéntly to the behaviors
themselwes. A stﬁdy of the behavior of primary school children durincj
Rorschach testing (Safasoq, 58) sugéegts'ﬂﬁat +wo of the Birch beha-
viors, Negation (code 4) ahd Substitution (code 5) might be related to
test—anxiety;l However, the 1969—70 data indicates that the Variaéle;s
”derived frem these two codes do not il'.lteract strongly with Todel
characteristics. For "passive" and "d;)npetenoe" responses . which do
s some interaction with model, we have little beyond intuition to

illuminate the meaning of the .ehavior.

L.

l1n this study, sixty-four children who had previously been rated
. on test-anxiety according to their answers to.a questionnaire
were given Rorschach tests. Descriptions of their test-taking weha-
., viop were submitted.to clinicians, who were asked tq classify each
—child as high or low on test-anxiety (of the 64 children, 32 were in
the top quartile of test anxdety while the other 34 were in the
>  bottam quartile). The clinicians were asked to indicate which
behaviors they had used to classify children, and the frequencies
of these behaviors among high and low anxiety children were then
ttabulated. Two which might relate to our categories and were
positively related to ‘test-anxiety were "rejection of ane or more-’
‘cards" (p = .05) and "not responding to the stirmlus area of the
card" (p = .025). Howewer, one would clearly hawe to be tentative
. in making a parallel between Rorschach and Binet testing.

-




1969-70 Data "

Lacking any persuasive theoretical grounds for ptredicting parti-
- \
<

cular interactions ketween response stylc. and FJ mndels, it seems O

essential to take an emt rical spproach to the data. The frequency

distrioutions (Ta.ble VIila) reveal thai both in the fall and in the
spring over 85% of all responses dre coded 1 (delmtat_}on) or 3
(incomplete). When answering correctly, children do not usually go \\
beyond the requirements of the task; if unable +o answer correctly
they still generally nake a releva’ﬁt "work" response. Table VIia
givesrrean and median frequencies of each réSpcnse (pef chila) for
fa_'Ll and spring *testing, plus the percentage of children making no ‘
‘response "n that category. . : .
The response Style analyses are air d at discovering how s"pecific‘
deviations from the.usual response pattem (é high incidence, for
(;xaniale, of ext;ensions Oor passive mSponses;) relét;;'»: to cogqnitiwae
galns in particulax\'- ﬁodols. The i‘cr'téiq~éird1‘ Godes are of j'r?ib:mst

{

for what they reveal about imitial mfferenops petween chl 1dru1——

not dif ferences whlch result from partlupatlon in: particular pro-
Al
g:ams. For this r=aso:. only responses on the IQ pre—test are used:

Since the test was given about three weeks after the openiny of school

it is no%T incol.celvable th\%ﬁ children's manne: of response mlght .

¢
-~

‘already have. baen affecten by dlfferent mdel enphases If this

were true it would‘corr_gll_ca’ce interpretation of any interactions
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observed. In fact, however', it does not 'app‘ear to pose a serious .

vk
problem ! There seems llttle object in exam;uunq cabegorles whlch

. showed ,nu_nmal varlablllty, SO oodes 7 (request for aid) and 4; (-refu— <

sdal) are elmu_nated Only 10% of the chlldren have any reSponses at

. . [

(3!
- all which are ooded m those two categories at plehesc The remaining
“ . L
four categor1es.——extens1on substltut_lon conpete:noe .and" passiv*' ty--

Y

are not blthy correlated either with one another .or mth background :

varlables (See Appendlx A for mt;eroorrelatlons annng the ' four varha-
: bles and thelr correlatlons w1th age preschool expemenoe IO sko(

race and SES) It thenefor‘e seens loglcal to e;<arru|ne each one separ— : :
. ately., Chlldren J.n all nodels Who have valid soores on’ the Star.ford-

Blnetf' pre- ‘and post- te'sts are’characterized as "high" or "low" on’

s

éach of the' four behaiHors depending on how many res;xmses in ‘each
| ) “ . .
category they made on'the initial IQ fest.. For:\each variable, the

'-pretes{t sample median is taken as the t—off between hlgh and low

- , ¢
(for extensions andipassive responses low = 0.0, for subatltut_lons
' - N .

a - T

l'Do check this possibility I have locked at the number of'children in

each model .scoring above and below the sample median for "competence" &

and "pa"éhlve" responses’ (thdse are the Hertzig-Birch varigbles which

show same sign of interacting Wlth nodel-gsee text). A X test.

shows ne significant differences between models for "competence"
-responses--indicating that progranenphases do not significantly
affect children's tendency to use this tyme of response by ‘the time
. of pretest. Betweenrmodel differences:are signifi

passwe responses. . However,~the significance of
is attributable to the hlgh proport:l.on of chil
making no pas&ive t all. Since this.wv le (frequency ‘of
passive responses) not ar to intéract strongly with the -
Gordon model, bebﬂeen-nodel differences do not,.in my- mind, pse a - ¢
major problqn " They are, however, ‘explored further J.n Appenr’g.x B -

N

- L LN

!
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low € '2.0; for oorrpé(oenoe-lm < 4.0) A Two-way analyses of covariance

have been performed for each va_riable' usiné as dependent variables

PSI and IQ post-test and gai,ns. ) ne analyses are- done by node/l and

freque~ncy~ of behavmr usmg the categories hlqh and low 2’ , ‘

v

"A. Passive Responses

.

"A respon.:e is qoded "passwe" when the child made no response,

\

: verbal or otherw1se to the 1tem ‘(hlldnen are cons:dered "h,Lgh" on

: thls varlable if they make any pass1ve responses at all (the median

for the sanp]e bemg 0.0).

on all four analyses of covariance—PSI gain, PSI post-test, 10

-

. gain, IQ post-test--the main effect of,passive response is insignifi-

cant. . In effect this means that when a}l programs were considered
together the oomrmd post—test scores _and gains of -children makmg
no passive responses do not- d.1ffe'r su;miflcantly ‘from thoge of

l

chlldxen making one or .nore such responses ' B 4‘

’Ihe interaction effects vary in’magnitude according to the

) ] ] . , . ™ ] . ‘
analysis; the significance of the owerall interaction ranges from

- J . - .
l‘Ihe question arose as to whether using raw frequencies of a code,
rather tRan percentage of:correct or incorrect answers, would distort
“the analysis. The arqument was that brighter children woyld have more

- right answers and fewer wrong cnes than dull du.ldren and would, ,in

.onsequence,-have more opportunities to "extend” and, fewkr occasions
for substitutions, passive responses, etc. This is in fact the
case, because ead1 child, regatdless of h "IQ, starts 2t the level
wheré he passes all tests and stops at , level where he fails:ail
tests, In consequence,. the correlation betweeq nunrber of items
correct and IQ is .051, which is 1nsignificant (correlations done for
entire PV IQ sample; n = 315).

-

4
The sample for these analyses oconsists of d}ildren for whom the

* Plarned Variation study has valid pre- and poat—test data for both

the PSI and the Stanford-Bmet n = 305).

o . .
»
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. sh ;163 for the covaried IQ post scere to 067 for 1Q gain. | ' l

- We might predJct from Table VIIb that Far West Tucson, and

Weikart will show greater cognitive ga_ms with chlldren \‘ow in pa.sswe

resﬁ)nses while Engelmarm—Bed<er, Bushell and Bank Sts;get would show

pos1tlve effects for these hlgh in passwes Onoe agaJ.n, the cbserved

_interaction pattern des not follow the. dlrectiveness,oontcfnuwn ’
. . LY ) : o
strictly,.but the two behaviorist programs do fall tbgethe‘"r, both-
, _ ) e
favoring the gains of children hidh«in passive Yesponses.

LA 3

. -~ '\
] B .
B. Competence’ Y ]

t

r‘l‘ne-oode \oonpetenoe is us}ed for any response by whlch the d’ll;d
mdrc/ates he ig unable to solwe the prdolem Ondlnarlly this means
- sayxng "I don t knw", or "I can t" although there are other ways of
oorrm\mlcatlng the same nessage 'Ihe frequancy /of such responses
-moxeaSes sharply from fall to sprmg«i;e\tlng (the mean number per
child going from 4.7.to 7. '8)- Interestlngly, th1s change 1s not in
- the nunber of chlldren makmg any such responses (69% in the fall and
| 66% in the sprlng) but m the nurber leng thlS response quite fre-
. .cmently, the’ peroentage of duld;cen makmg nmore than 10 sﬁdl responses
rises from 11. 7% to 24.5%. One mlght guess from thJ.s data that/ ‘

. oonpetenoe" respon es are not a strategy one leams J_n preschool but

one Whlch, if, alxeady mastered gets freque.ntly egcerc1sed there. "The

main effect of "oonpetenoe" responses 1s(\:.1gruf1cant for both IQ
analyse 3 favorJ.ng chlldren who make many , such responses ’It is -
mlg:uflcant for the PSI.analyses. _ L .- ._
_ The evidence for an. interaction between frequency of "omi:éteqpe "
_ . I

-~

*
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' **Covariates ‘included sex, raoe, 'presdnool experlencs, family s1ze,

r

«

" Part I
Table VIIb*-

L

Interaction of Frequency of Passive Responses! Wi
Apalysis of Covariance: Adjusted Effécts Greatgr

.’

-'1969-70 PV Data
2

Positive effect for.
children low in- -
passive msponses

Nbdel'

an 1.0**

Positive effect for -

duldren high in.

: pa.'iSlVG respanses

(one or,more pdssive

90.

.- (no passive responses) -
. MAnalysis . : ’ respanses)
° s R ) . - a v . -
PSI Gain- Far West  $1.657 . Bank St.* $2.582 ’
, e . Tugson +1.471 - Engelmann- 11.869
; . Weikart  £2.745 ' ) Becker | :
VWLEDC 0 t1.885 Bushell $2.567 -
*‘? i ‘. : 0"
PSI Post |* Weikart = $1.795 .- | Bank St.  $2.744.
e | EDC - 12,028 ™~ Engelmann- +1.231
. Becker
* . ¥
I¢ Gain Far West ¢4.844 + | Bushell 13.750
: Tucson  $1.025 EDC * Co#1.317 7
3 7 : ) ' © s “ -
. . . _J
10 Post Far West . $4.017 = Gordon +2.418
. ) o

Fl

*A1lv sites _include_:d' in all four analyses.

income, and age.,

>

L 4

Pre-score was'included for the two post-test

-analyses, but not for gains anal 'ses.
of adjusted effects:

(_

See pa.ge 32 for explanatmn

>
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response and oognltlve gains in particular nodels is neither strong

. » I
nor oonsistent The overall mteract.ron effect is mlgruflcant for

.a}l analyses (the closest approach to-significance. is’in t.he IQ galn
and PSI post analyses p = .093 for ane and 125 for the other)
ath-hemore the w1thln—program J.nteractlon effects are not totally

oon515tent for te four analyqes {see Table VIIc).'

The pattem of etfects, though' somewhat m‘med' suggests® that

L4

-

. the "dlrectweneSs " oont:.nuum mlght be - relevant to mteract:lons of

"oorrpetenoe" w1th model : Engelmarm-Bed{er shows effects favorlng

£ those low in oonpetenoe responsqs while Bank Street appears beneflt

those hlgh in such’ responses. .A’Lthouc_h interactions of EDC and Far

*__West with.this v,_ariable do not meet our criteria for proposing a

specific hypothesis for the two models, both’show signs of favoring

© children high in competence responses. For Bushell, Tucson and

Weikart modelswdifferent pnalyses show contrad.lctoxy pattems.

-
[

C. SLbstltutJ.ons and Extensions

gl

?

&

A response is codef "substitution" when a d’uld sxbstltutes an

v

act.1v1ty of his own d'loosmg for the problem posed by the tester It
is coded "extensmn" if, after respond;\.ng correctly, he goes beyond
the requlrenents of the task e;Lther verbally or non—verbally All
analyses of oovananoe done for these two vanables show highly J.I]Slg‘

nificant main effects and interaction effects. \ ‘The magni tude of such

e J.nteractlons as do appear is small enough t,o make fu.rt:her considera-

2

‘tion of elther variable appear pointless.,

: .
) e .
, ,
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- . . . ’ . Part I ‘ . ¢ :
“ ) Table VT.NIC*
Interaction of Frequency of Campetence Respanses with Model
" Analysis of Covariance: Adjusted Effects Greater Than 1.0**
' 1963-70 PV Data
' | , Pogitive for those  Positive for éhose
; low in conpetence high in competence -
Co respanses (0-3 - responses (moré than _
Analysis ' conpefence responses) - 4 conpetence responses)
- - “ ‘" ‘ : - :f{.;A
PSI Gain Enge lmann-Becker. >:‘l_.497. | Weikart | £1.083
' ' Bushell +2.797 | Far West +1.794
. Tucson . - +1.313

Bank St. 11,470

"y + . ' .

<

PSI. Post Far West t2.402 .Bank St. ~12.449

y Engelmann-Becker $1.546 EDC + $1.234
A0 Gain L Tucson " $2.049 | Far West  $5.114
Weikart t1.101 G:)rdon( $1.350

IQ Post Tuson  * '£1.676 . | Far West || 1,255

Weikart .%1,55] Bushell +1,774

Y

*A11 sites included in all four analyses.

**?Jovariates_‘i.ﬁcluded age, sex, race, preschool experience, ingore,
and family size. See page 32 for explanation of adjusted effects.

¢

. . ¢

+
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D. Discussion

“ ' !
. The results of the analyses of covariance for the four d’uld

(varlables derived from Hertmg—Blrch codes suggest that two of the

/-
va.riables——frequency of pass1ve response and frequency of oonpetenoe

response——mav interact wn:h model characterlst.lds and that the twc '

others aln st oertalnly do not. ' ' ' ,-

: ’I'ne data suggests——weakly—-that, l;oth' for ‘[-DaSSiVE~ and for cormpe-
ten_oe'responses, the H’Oéelrb'[_-dlilgf variable interaction may 'relate
to the "directivermss” oontmuum Specifically, 'children high in
competence fesponses and/ot low in pass’ive responses appear to do

better in less-directive models (FDC, Far West, Tucson) while, oo[\;

versely, -those low in'oorrpeterioe regponses 'and/orlhigh in passives do
smewhat 'uetter in t’he' more-structured mdels’ (Eklgeln»aJmJBecker .anf
Bushell) . * This formuldtion is not hard and fast (Bank Street falls
with Ehge].manh—Becker aﬁd Bushell in favoring those low in passi've

responses) v bu""lt appeaxs to be of somne use
'Ihese patterns make mtultlve seruse 1t would seem that both
" these nesponses J.nd.xcate scmethlng about a dnld S c,apac:Lty——and
w1llmgne=s——to deal with cognJ.tJ_ve pmblens that he finds dlfflcult
ﬁaymg "I don t know ', or in some other way dlrectly admcwledgmg
1gnoranoe Seems to be, a falrly&cbnpete.nt response, it is also .a
nesponse which Wlll often resul't in adults supplying the need mfor
mation ‘and skills. Oonplete pa551v1ty seems, on the other hand, to
be a less cdfipetent response " and, 'in a classroom where adults as

well as children have a good many pedagog:Lcal ‘choices, one that . may

1eSs frequently lead to learm.ng. For these reasons we mlght expect

CERIC . . ]
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children low in passives and high in competence responses"'-to utilize -

aaqult resources relatlvely well in 1ess—d1rect1ve classrooms This

’ -

sklll might be less of an asset in a nore—dlrectlve classroom and,

indeéd, the children least able to rrob:.llze adu.lt resources on theJ_.r -

own might benefiz most fronfa high]}—difective approach, .= /
Arother, considerxtion which may be irportant is the degree to,

which a model provides 'gﬁide-lmes for dealing with the*particular

behavior. Bank Street may show an interaction favoring mildm?n high

Sa n

in, passive reSponses because, of a particutar rrodal e'rphams on with-

‘-drawn mre5pons1ve children. hhexe the model acts to focus teac:her S

7

attention on a partlculcu: g:roup of- chlldre_n »it may benefit these

1

children unexpectedly. : ° . s

' .

_ﬂngthes‘es
. Weak—Based on 1969-70 Data

1. Wlthln—model interactions w:Lll favor d'uldren maklng few
. oonpetenoe responses in Ehge],rrann—Bedcer prograrrs In
‘ Bank Stregt prograns, J:nteractlorls will jfavoxf those making N
many such qc;umetance responses. More -generally, in..mor'e.
directive progmn.'s intéract;ion effeét;s will ﬁavor children
'maki.ng few oo;réeterloe responses, while in lessédi.rect;ivé
nodels they will flavor duldmn making many sud1 responses,
: ’
' 2. Wlthm—nodel mteractlons ylll favor duldxen making many -«
passive response;. in Bgnk Street, Bushell and Ehgelmann—Bedcer
p}bg-ran's ; in P}éﬂcart, Tucsd'n. and Far West farog’rams‘inter~

action effects will favor those making few passive responses.

R




. VIII. SUMMARY OF PART I AND GENERAL PREDICTIONS ' .
\ ’ . ‘ h ' ." ‘- /- oy

‘

Specific Interaction Hypotheses . /'\

4

;‘n 4

‘ The 1969-70 Planned Variation data, in con_uniction v;lith se'lecstea
[) rd

-preschool studles has suggested the followmg hypotheses about specr

‘ flC J_nteract_lons of Chlld characte.rlstlcs and- preschool nndel which L.

r———

we nug'ht expect to observe. ’I‘hese hypotheses have-been dlscussed in -

. ¥

the precequ SEthODS "A sumrary list is glven be‘ow *+

S . ! S, ) )
Imtlal'lAhlllty '\ : . . © ot Lo
Strong L o T . T
l.- Less-directlve models will show j:nt:eract‘:ions ta~.01:ing .
child.ren of h'ighfintial IQ'oﬁ the PSI post-test SN —
2. Weikart programs will show "a stronger tendency than otner '
_ programs to increase the variance of IQ- soores. | _' S
/ Weak-Basedon 1969-70 Data | s )
_ R 3. In Gordon programs mthm{godel mteraction effects ‘an the
" PSI will, favor chlldren of low initial 0. The vaplance
) . ‘of IQ scores\_ull tend to decrease in thls rrc?e'f., .
" Prior Preschooling - ‘ ' Y ' \
Strong - ¢ LT "-‘ ' :
1. The cognitive gains of c]uldren havmg prevmus preschool:
s . éJq:erlence will be smaller than those of chlldren havmq no .
L2, C’hlldren with a parEJ.cular type of preschoal experlenoe j _
El{fC T win make gmate.r seoond—year IQ.qains in a- progran wm.ch

I
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. .‘F. . ’ . . . . i . ;
53 dlfferent fmm their flrSt expenence than in one whlch l\s

N -

.sn_nulart01t' ' *

. . N -
LY

3. Clmldren whose fidst presdﬁ.ool expeme.nce was in a highly-
‘ .atructurbd program will be nore l:kely to maintain br
B s lnc;'ease; IQ gams dunng the second pl‘eSChOOl year than
v du’lcﬁ:m)n whose flrst—year pProgrim-was less structu:cna

4. Children’ rgakmg 1arge IQ ga,:.ns in their first preschool

year vill make small-er gaJ.ns durlng the second -yeax_'than ‘
duldren makmg‘ negllg:tble galns the. flrst year. o
e, .(hlldren of low 1m.t_1al IQ W111 make gneater galns durmg

PR the eecond year of preschoolmg than children of high

- - |

initial IQ. . ‘ R

6. Children of low SES will ma];-e greater second year' gai{ls o

It
-

‘than those of hizh SES, ).

{- .
Weak-—Based on 1969-70 Data - ' .

9

7. .In Tucson and Bank Street prograns J_nteractlon effects on

both cogr_x;tlve n'easures W1l¥. favpr ch.lldren wﬁh_prevmus
: preschsoling; in Gorden prog;:arrs , interaction effects will
favor children without such experie:nce. In Engelfnann-
Becker érograxrs,'_mtera;:tioh ef focts on the PST will .favor
.l . . .
}h‘%witho'ut ..g)revious preschdol experience. '

Sex . _ ‘."l:‘ ' . <
K R ° . . I .

, - Strong . . o .v ' . )

T. There will be no consistent main effect of sex cn cognitive

outcone measuress




A}

2. Within models’ the effect of sex on cognitive gains will
' differ from site to site.

hbak-—Based on 1969-70 Ddta..

3.© In Tucson and Fa.r West 51tes IQ d_Lfferences will favor boys

_ in Bushell sites 1Q differences will favor girls.

C

» . ] : . . < .
Weak--Based on 1969-70 Data = = . i

i. The relationship between age and adjmtea post-score on PSI
~and IQ tests V\'L‘j-.ll be stronger and more significant for child-

ren without p'rczviotﬁ preschool experience than -for children
'wit‘nit%_f'_' g

(W [

2. Foyr*_ children without previous presc;hooling, age will be

N positively related to IQ and PSI 'ppst—;:est in ’I‘ucson and
Bushell sites.. In-other nodels the relatiaonship between
age and post—test score w111 be negatl%e or very weakly

positive.

.Socio-economic Status

-

' Strong : - o . ’ ,

1. Wlthm—nodel effects w1ll favor h.Lgh \SES children in the
Weikart model. S

Weak-——Based on 1969-70 Data

‘f
_2. The overall J.ntefactlon beb»feen SES and model will be

insignificant’ fqr both the PSI and for the Stanford-BJ.net.'
3. Wlthm—n'odel in raction effects on the Stanford—Bmet w1ll
Y > f
favor low SE‘S chlldren J.n Bank Street and Far West prograns




./’_ . .r/A\
™~ -
Bthnicity - - |
‘Weak--Based on 1969-70 Data - . L -

’ 1. Wlth:m—program J_nteractlcbn effécts W1ll favor whlte children
s ° in E:ngelmann—Becker/ anti Tucson programs and Black chlldmn

in Bushell prograrcs - : A : \\,.

. .‘ ‘ . / ) . . -~
%smrlse Style N .or : . & . .
“~ .
?
1

- -~

Weak——Based on -196%9- 70 Data

-1. Within-model mterdctlons vle\l favor duldrsin rrakmg fef

conmpetence responses 1n ige lmann~Becker progra}rrs. In
g

. > Bank. Street programs, J.nteracuons w111 favor thpse making
many such competence responses M:)re generally, “in mere o

directive programs mteractlon “effects w1ll favor duld;en a il

-~

makm few conpetence xesponses wh:.le in less dlrectlve
9 %

" models they will favor children makmg many -such responses.

'

2. Within-model interactions will favor children making many
passive respon5es in Bank Street, Bushell and Engelmann- :

Becker programs; in Weikart, Tucsonand Far West prografs . C

interaction effects will favor those making few passive
responses . ' .

. L : . Kl . . ; J
} l . .

General P;edlctlorls ' i

. -
»

7 : .
The mtroduct:l.on to thJ.s report rals% thxee general cuestlons

.

about J_nteractlons First, whlch chaxacteristls of dnldren ‘1nteract . ‘
‘I . ).
nost strongly with models--and, conversely, whlch are _least important
in terms of min‘ effects and interactions? Secmd,‘mat are the '__

patterns of such interactions as do appear? Are the categories and

1
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. considerationstwhich other. researchers have used for cla:351fy1,ng

.7

| programs relevant to the mteractlons we obserwﬁ -And third, haw

important are interactions in expla_lnlng oogm.tlve outcames of pre-
e

school programs? Neither the iitaez:ature reviewed here nor the 1969- “
_' 70 PVI data previd’e f_iﬂ;al answers to these three questions, but'they .

do"s_ugqest gorre hypotj'xeses. ~ |

In answering the first questﬁn——thc-t of the.relative importance

‘of different child variables in predicting intel/-é‘ctiom' with mode” -~

it seems W1se to con51der not only the size-and significance of
interactions observed in the 1969-70 analy51s but also the degree

te which these' 1.nteract.lons a::_['e,COIISIStent across rests, and the
. interpretability of the pattems?;')serveq,;\ Using th2se criteria I i
wOnld.'make the following predictions: R =

[ r

1. Pxedlc*able, 51gmf1cant interactions of model with
ethm.cu;y and SES will not be’ found

J

For nost nodels the effect of sax on test scgre will be
small. For one or two models, | ver, the etfect of thls
variable will be predlctable and si flcant : -

- 3. An_w'pretable mg:emctlon of age with nodel is unlikeiy.

4. Interactions of model with initial achievement, prior
- preschooling, and the two response style variables 'passi-
i vity" and "cogg_etenoe" may follow patterns which are both
predictable ‘and ‘Interpretable.

Y X - :
The secdnd general question raised in the introductien concerns
the patterns of -abserved inﬁeractiions and the relevance of categofié‘s S

which cher researchero ‘*ave used for gn J.n preschool programs to
the. interactions exanuned here. 'Ihe pattéms of - interactions dbserved
~N -

~ on 1969-70 PV data have been discussed in the preceding chapters.

~-..s

. The grouping schema used by other research€rs are helpful in interpreting
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interactions of model with oert:ain child variables. . Most of these
sc:hemas relate in one waY or another to the degree to which children's ,
experlenoes and behavior are dlrected by the teadung adults. The
interactions reported in the preceding pages suggest the follcwmg- .
5. Tne "directiveness" contlnuum may apply to interactions.
of initial ability, prior presc:hoolmg, and "conpetenoe"
~ with godel; if ard exception is made for Bank Street, this
‘ dimension may apply to 1nteract;10ns w1.(h "passivity".
6.. Tne dimension of dlrect_weness does not apply to inter- ~,
actions of model with sex. Interactions cbserved on: the

IQ measure may relate to quite another aspect of the leam-

$ ing environment: the degree to which adults use cancrete

objects in their teaching.

‘The third questian we set out to answer is the most general: how
i.rrportant_'ane interactions in éxplaining the cognitive pu?:ooﬁes of
preschool programs? Can it be said that no one model pr(ﬁduoes maximum

B gains for all types of children? Here again our answer must be tenta-
rtive, but the evidenge of the 1969-70 data is that interactions of

B . . \"""
particular variables with model are quite important in explaining
vognitive outcames. For this analysis model effects are stmnger on
the PSI than an the IQ However, there is no one model or ‘type of
model which produces optimum gains for all types of children on either
. .

measure. . 7

7. None of the eight models will produce optimum gains for all -
types of children across both cognitive measures.

rd

ll\/iod.el effects are significant Jfor the PSI post-test analyses. They
N favor the achievement of children in Engelmann-Becker and Bushell
models. Model effects on the Stanford-Binet are insignificant. Had
the Fort Walton Beach site been included (See Appendix C) there would
b -have been a significant model effect favoring Weikart.
ERIC ™ - T \ .
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, Introduction to Part IT

The hypotheses proposed at the end of Part I havs been tesﬁed
an the data generabec? in the second year of the HSPV study, 1970—71;
Sarewhat different rre’d}ods of analysis have. been used on the second
year of data; the differences are described in the sections that .
£01low,

{ The analysis of the 1970-71 data has two dbjects. The first is -
the testing of hypotheses. The second is a fullsr explorati'on of the‘
i,(ntefrelationé between the independent variables selected for study,
and ﬁie relation between these yariak.;'les and the eight rr;odels of
prescbooling. Part II, like Part I, is in seven sections, each‘one
. organized around the hypotheses proposec'i’in Part I. These sections
descr:.be the analyses used, report t:he results, and gmnanze aonsis-
“tencies and 1ncon51sten01es between the two sets of data. Patt—:erns

suggested by the 1970-71l:data are discussed.

- The Sanmple : R !

' The sanple for 1970-71 is similar to that usgé'd in 1969-70. . Each
of the eight spo'nso'r'sl was responsible for inplerrént:ing his model in-
three to five states. The cites were designated level I, I“I, 6: I1T.
Planned Variations -collected demographic infofnation on children and -
staff in all sites; in lewels II and III cognitive tests were also

given. In level II sites these included the PSI but not the Stanfoxd——Blnet
. !

lvelve sponsors were actually involved in this second year of Planned

Variations. However, because of the strateqy of hypothems generation

adoptnd in this report, only the eight models who were involved for
both years have been considered.

i

Y
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In level IITlsites the PST and other tests were given to all -children.
In addition the#Stanford-Binet was given to a randomly selected half
of e;ch élass -

In consequence, the sanple of children. for wham IQ data is avall-
able is oons‘_Lderably smaller than the sanpl of children with'valid
PSI scores. Specifically, there are 305 Black and white children!
"énrolled in 'the eight ;nodels for whom there a:ce.valid pre- -and post~-
IQ and PSI scores. There are a té)ﬁal of 863 children in these eight .
models for whom HSPV has sprihg and fall PSI scores. 'In addition,
there is a‘ivaool of qoritrol children; these children are enrolled in
réegular Head Start pragrans in the same (gr camparable) communities.
as the varipus PV ciassrp;al;rs, but nc;i‘sponsor is attempting to inple-.
.ment his model in their classroons. For the eight models of preschooNy
ing examined in this report, theye are 305 control children with valid

séores on psf and IQ pre- and post-tests.

. The Analysis

_ ' '
", The'analysis of thte 1970-71 data is directed at three general
categories of question. First, what are the first- and ;ewndﬂrder
mﬁraMW of these child variables with the eicht models of pre-
school;ing: ~do girls make greater IQ gaips in Bushell while boys fare
bettEa,r1in-Far West; do children w;Lth‘ prior..presd'xooling out-score first-

year children in Tucson and Bank Street, but not in Engelmann-Boeckor?

lpoth Indian and Spanish-speaking children are e:-ocluded from these
analyses. For other exclusions see Part I, Appendix C.

N

v
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ASecond, wha‘t interactions not invofVing model significantly affect

. children's preschool achievement’; Is 1t true for egample, that’
chlldren of low SES show greater gams in the second year. of presc.hool—

. ing than the flrst? Third, does -grouping nodele as "more dlrectlve"
and "less directive_" a(id aoythincj-to our uncierstanding of dbserved
interactions be“’meen‘mdel and child variables? , Do mteractlon effects

"\

become larger when several nodels are pooled together in a smodel group ,
or do theylwash out entirely, due to be’odeen—)n'odel differences?

The first set of" questions——dloSe mvolvmg interaotion.% with
model--have been investigated thro.uijh analyéis of 'hoo{/ariance and
rvegression.l_ Ahalyses of CO\/ar'i'apce are used_-to evaluate the magni-
tude and sigaificance-of‘ model iriteractions w1th six categorial
/varia}ales TheSe are sex, preschool expet‘ience ethnicity, SES
category Zand - the two response style yarlables "gassw1ty" and "com-,

¢ petence". Regression analyses are Used .to mvestlgate mteractlons

w1th several continuous Varlables initial 10, initial PSI score,’

hd 2

l’I‘he 1970-71 analysis includes only covaried post-test scores. Raw
gain scores, are not amalyzed separately in Part II because these
mteractlons appear on the. 1969-70 analysis to be;quite similar to
post-test interactions. Since the PSIL: and IQ tests are significantly -
correlated a multivariate analysi$#of covariance might have been done.
'However, the two tests are analyzed separately for two reason: * first
the PSI sample facilitates comparisons which wauld otherwise be
impossible. Second although the tests are correlabed (.541 at pre-
test; see Appendix E) model effects on the two measutres are quite

. different (see Smith, M.E., Same Short-term Effects of :Project Heall
Start: A Preliminary Report on the Second Year of Plamned Variation,
1970-71, Huron Institute, 1973). Although the reasons for cbserved
differences are not always evident to the writer, it may be illumin-.
ating to the reader if the discrepancies are made apparent.

2For description of the SES measure, see Part I, Section 5.
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age, and three SES camponents, mother education, income and family

_size. Appendix D gives further details on,al] analyses. Regressions
are referred to by number.in the text. . ‘"

3 Effects and intéractions fot involving models are explored in a

general interaction study analys1s of covariance. ’lhe sample for this
7

1nvest1gat10n is all rhlldre.n elther in Planned Varidtions- (sponsored)

or corrpanaon (unsponsored) classroorrs with valld pre- and post—tes,t

seexes on both the PSI and-the Stanford;B:Lnet. _ The primary puxvose E
of .this analysis is to test hypotheses concerning the achievement of

dnldxen w1th pnor pxesdlool expenence
Wnen d:Lscussmg a nunber of preschool}nodels\ ane is tempted to

grow them in some way. In the lntroduct.lon to Part I '1t is noted

that although- resea.rchers have wed a varlety of pr:mc1ples in group- .

ing nodels many of the result_mg schemes have a good deal in ocommon.
Models Whld‘l assune that adults should take a very dlrectlve role for
a good part of the teadung da&/ dre put in one group, while models
which assume that duldren should generally have chowes about what,
they do (and how) end up in another. Some models don' t fit elther
description;. m cbnssquenoe, nearly all \;eseardiers usé three or nore
categories. | ‘
~ + In Sectian VIII of Part I, I suggested that ‘concepts common to.

)
these traditional groupmg schenes may be useful in predlctlng and

!

" interpreting mt:eractloris with partlcula_r chiiad varlables. In the

)

r .

' . s, . .
1970-71 analysis hypotheses relating to these groupings are investi-
gated throuch regression analysesg which a:‘re reférred to in thssé‘

pages as "grouped-model" regressions. These analyses' are intended

i)



té contrast models where.adults .take a highly directive role with
models in whlch children make many siénii:'icant choices about how-——

' and with whcn;-—-—t,o spend their’ time. Bushell and Engélmann-Becker are
placed in a "%rbredirective" ,group; while Far West, EDC and Bank Stree£
are pléoed in a."less\-direc;'tive“ one. ‘In order to make the two groups -
as different as possible on the score of teaching 'stra.tégy, the other
three models, Weika.rt, Tucson and Gordon, are omitted from these
analyses. ' e .

The groupings, and the choice of models to be included, are

based on sponsor madel descriptions. Bushell and Engelmann-Becker
are ‘placed in the more-directive cateéory because in both models child-
ren's najor_leaﬁiné is alleged to teke plack in adult-directed
droups where. decisions’ about \;mat is taught are made by adults. Al-
though adu.lts in several other models are expected to plan small~group
lessons (e.qg., Tucson) , the adult is generally expected to take account
of the children's oomem‘s a1:1d d:_an'onstrated lmterests as he proceeds.

‘Thus, the actual form of the lesson is ‘suiwpoged to be uetermmed by
children and tgachers, working toyether (as in Weikart,s open“ pro-
grams where both’ adulcs and children are expected to initiate and to
respand tWeikart',. 727 ;. .

. Far hésf, EDC and Bank Street are growed together was less—direct-

ive because they emphasize the importance of the choices made by the

individual chlld in his learning.” All of these sponsfém see the
process of méki.ng these choices as essential to learning.” None of

them expect "children to spend the major part of each day in an organ-

ized group, worklng’wn-h an adult
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Weikart and Tucson have been omitted because they are seen as
falling somewhere between these two groups. Although tﬁesﬁe models
emphasize the importance of choic;e—making, both appear to expect
.children to spend a signific;aﬁt part of each day in small groups with
an adul’e. Although in practice either of these models might look
quite a lot like the "less-directive" models, the structure for learm- -
ing described by spansors seeqs to direct the. outcome of children's
c.lcz}oes a blt more. The (}ordon rodel is dmitted because it contains
no Sp%lelC directions for classroom practlee.

The Classroom Cbservation data suéports the nqtfion that praqtice
in Engelmznn-Becker and Bushell classrooms is qulte different fr?m
that in other models (see Lukas and Wohlleb, 72). Engelmann-Becker
and Bushell are significantly above all other irodels_ (p € .001) in
total academic activity, and in frequency of adults with children in
academic act:ivities. They are below other models in‘independent child -
“activity, with Bushell being -significantly low (p € .001). Bank
Stréef, Far West, Tucson, and ECC rank highest on this variable. 1In

general the evidence for placi_n‘"g Engelmann~Becker and Bushell in the

more-directive growp is stxonger than that binding Bank Street, EDC
and Far West together.. However, these three programs do show evidence
of considerable independent child activity, both academic and non-

academic.
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P I. INITTIAL ABILITY

Section I of Part I utilizes three _fesou.rces in formulating
'hypotheses concerning prebable intérac_:tions of preschool model and
lnlt.lal abi‘litg: _data presented in s’elected pre-sc'hool evaluation
studies, ﬁar—Yam's review of certain apt_ltude treatment jnteraction
St’udies; fand the 1969-70 PV data. Onthe '_whole the ;nvesti‘g?tion does
not neveal stxorng patterns of achievement which are consistent across
a nurber of studies and mgasures. It does,, however, suggelst three

" ) *
hypotheses: -

' \J

Strong hypotheses °

LS

1.' Less-—dlrectlve models will show interactions favorlng
children of high initial IQ on the PSI post-test. ‘
. ' k. . -
2.. Weikart programs wiil show a stronger tendency than
-+ other programs to increase the variance of IQ. scores,

Weak hypot#esis

B

3. In Gordon programs within-model interaction effects on
the PSI will favor children of low initial IQ. The
variance of IQ scores will tend to decrease in this,
model. -, Y

2

o ' [ .
The last of these predictions is derived solely from the 1969-70

PV data; the first two are supported b'y the findings.of other

e
-

investigators.

None of these three hypotheses is confirmed, as it stands, by

the 1970-71 PV data. However, the analysis of this second-year data

does suggest that the interaction of model and initial ability will be
>

A ’
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aléné the lines of our hypéthe;is- when the PSI rather than the IQ test
is used as the, measure of ini"tial ability or achievement. |

The 1969-70 analyses employ two strategies for explor.'mq interactions °
of initial ability and model : First, the varianm‘of pre- aﬁd pos t-
test IQ séoxfes are oo'ntrast‘:ed‘ in each of the eiginf;;"nociels-. Second,
children,aie stratified ,according to their initial IQ score andlthen
the relative perfornano’;: of '“fllig’n'r' and "low" soor.'m'g groups are com-
pared withi_r} eadl‘ model. -

The approach .used in thr 1976-71 analysis is different in two
ways. First, children arec ,groupéd on the l;asis of PSI pre-score as
well as IQ pre-score. Second, the-initial ability nea:sures are con-
sidered as oontintbLs rather than categorical variables. To permit
this more efficient use of the data,,. interactions are explored through -
regression rather than (as in the 1969-70 data analysis) analysis of

¢

“oovariance.

The 1970-71 PV Data: Results of Hypothesis Testing £

| Ii)_/p_otheSié 1: Less-directive models will show interacticSnS
avoring children of high i_r;itial IQ on the PSI post-test.

ThYs hypothesis is based on the 1969-70 PV data apdfon‘results of
cortain ATT studies of older children. The firs£-year PV data show
interactions févori{lg .th'e PSI achieverent of high IQ children in .
oertain "l'éss—dii:ec*i';ive" models (Bank Street, Tucson, and EDC) . 'Ihere\
is“no substantial interaction effect for either of the “more-directive"

" ‘models, Eﬁgelmann-Becker and Bushell. Bal;-‘{am, m a summary of ATI

research, reports a similar pattem: in stbdies she reviews the effect
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of initial ability level on achieverent appears to be stror{gest in the
more "permissive" prograns. ,

In the 1970-71 analysis, the grouped-model regressions are used

to fest

thesis 1. In these analyses Engelmann-Becker and Bushell '

are clgssified as "more-directive" whilé EDC,'Bank Street, and Far

.grouped together as "less—directive”. The results of this

.

analysis do not-confirm the hypothesis as it stands. P’Ihey do,’

however, suggest an interesting revi.sign of it.
¥

Independent variables in PSI regression 4a include mdel—grou;')
(as defined above) , family size, mot‘her-';, education,\ income, "oo;rpe— o
tence" ,'1 ‘passivity", sex, ethnicity, préschooling, age, PSI pre-
- score, IQ ére—scoref, all first—'order interactions involving m)del—
group except rrodel—gIDtp—by—PSI—pre—soore and selected second-order
mterac:tlons (see Appendix D for complete list of independent varia-
bles). This analysls shows the model-—group—by—IQ pre-score- interaction
to be 51gn1f1cant (p € .05) but in the ogpos1te direction fyom our
predlctlon (see“Tak;lé Ia).

.In PSI regre%slon lib,z the variable "nodel—gmsz—by;PSI.Cpre—
score” is sibstittzted for "no:del-gml.;p—by—IQ-pre-scor?". This variable

is ‘'significant (p < .001) and in this case the effects are'in the
. . "

l"Cmpetenoe"‘and "passivity" are two child variables derived from the ~
child's responsgs to the IQ test. See Part I, Section 7 for an
explanation. y . .

zlikasult;s of PSI regression 4b are used in preference to those for the
‘larger sample PSI regression 3 because the distribution of initial
scores for,this sample poses a pegression problem-—children.in ane
group pretest somewhat higher than those in the other group. There
are no such between-group ‘differences for the smaller sample.

L
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Part IT
Table Ia
-
A ' ‘
Intéraction of ‘Model-Group With IQ Pre-Score
Effect on PSI Post-Test Score
(me PSI Regression 4a-Grouped Models)
1970-71 PV Data
Variable Description Standardized Coefficient  Significance

Model-Group (less, dlrictlve .
vs. morve—dlrectlve .019 R "NS

2

IQ Pre-’-Soore e .330 001

A\ d

-~

Group-by-IQ-Pré-Score

'
H

.106 038

| Effects on Adjusted PSI Post-Test Score? 1
(Given in Stddard Deviations) ,
’ N
’ &
Bank Street, EDC, Engelmann—Bechr,
Far West Bushell
Low Initial IQ. :
(One SD Below Mean) -.243 ‘ -.417
High Initial IQ i

(One SD Abowe Mean) . ° +.205 +.455

]

 bummy variable: Bank Street, EDC and Far West coded -1; Engelmann-
Becker and Bushell coded +1. . i

2E:ffects giveR in the table rombine.main effects of the two variables
.and the interaction.
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Part II

! : Table Ib

»

Interaction of Model Group With PSI Pre-Score
Effect on PSI Post-Test Score
(From PSI Regression 4b-Grouped Models)
1970«71 PV Data

variable Description Standardized Coefficient Significance '

~

Model-Growp (les‘s—direictive

vs. nmore-directive) .165 .025
PSI Pre-Score - .436 o ' .00l
Group-by-PSI-Pre-Score -.215 ’ .001 RN

Effects on Adjusted PSI Post~Test Score?
(Given in Standard Deviations). VY

:

Bank Street, EDC, Engelmann-Becker,

Far West - Bushell
Tow PSI pre- _ . -
(One SD Below Mean) -.816 -.05% °
High PSI pre- .
(One SD Above Mean) ’ . +.486 +.386

>

1mxmry Varisble: Bank Street, EDC and Far West coded -1; Engelmann-
Becker and Bushell coded +1. =~ = ' .

?Effects given in table corbine pain effects of hoth variables and
_the interaction. - . . . v .
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prelictad direction. The effect is more substantial and significant
(see Table Ib) than that of rodél—gmup—byLIQ—pr*e—s'corp

The amup—by—PSI—pre—soore interaction is exactlv as Bar-Yam had
led us to antlc1pate for children of high initial score the effect
of curriculum (meaning nodel—gmL;;)) ‘on adjusted post-score is small,
but for tk\ose of low lnl;E.lal score, curriculum has an effect of about
Juoe—qua.rters of a standard dev1at_lon with“children in the more-
directive models scoring higher.

T}}e differénoe bet;veeth}- 1ateractions cbserved. for 1IQ and PSI pre-
sScore prd?ably relates to the fact that the PSI is not normed for -
age. FPigh-scoring children, therefore, tend to be older as well as
smarter. For this %anfle, the PSI pre-score is positiv.e'ly correlated
with age (r = .448) and with IQ (r = .404). The IQ pre-score is,
on the other h'aRj, negatively related tlo age (r = -.145). Nénetheless,-
the obsefved interaction does not”appaxently reflect the effects of
age alane: the ro?i»gmup—by-age J.nberactlon is msu'nlﬁ cant in
both equatlons Apparently; a measure which combines the effects of
age and ability predicts achievement differences more powerfully than
age or IQ alaone. 4

Hypothesis 2: Weikart programs will show a stronger tendency .
" than other programs to increase the variance in"IQ scores.

Table Ic gives the variance in IQ and PSI scorés, fa;l and spring,.
for all eight models. Variances are repor'ted separately for children *
with and_, w'y&xo’m‘__ priqr preschooling. Cléarly the hypothesis is not
confirmed. Pre- and post-test variances do not differ significantly

-
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for any model. However, for three models, Tucson, Bushell and

Gordon," the variance in IQ scores does increase; it does not increase

for the Weikart model. : _ ' ,
Hypothesis 3: In Gordon programs, within-model interaction

effects on the PSI will fawor children of low initial IQ.
The variance of IQ soores will tend to decrease in this model.

This hypothesis is not confirmed. T3ble Ic shows that for
children in Gordon programs the IQ :/ariance-increases (insignificantly)
between fall and Spring testing.

, .PSI regreSsion 2 has been used to test the hypothesis concerning
model-by-initial-IQ interaction in relétion to PSI pos"t—be.st score.
Independent variables include models, income, motl‘ler‘s education, race,
"ccmpetence"l, age, PSI pre-score, IQ pre-score, interaction of

model with mother's educatign, income, "conpetencé", raoé; age, an

IQ pre-score, and interactions of race and age with these variables.
Thé rocdel-by-initial-IQ interaction is significant {p ¢ .002) for
Engelmann-Becker; it is insignificant for all ‘other models. For
Engelmann-Becker the interaétion favors children of low initial IQ.

*
[3

Discugsion L
Three points emerge from the 1970-71 analyses. The first is
that the structure and magnitude of an interaction of model with initial
' 1

ability or achievement depends on what measure. is initially used to

* . .
lHertz:Lg—Birch variable; see Part I, sectionh VII for explanation.
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c;ategorize children. For these preschool analyses, interactions
on the PSI are in one directioﬁ when children are claésified on the
.bas’is Of initial IQ a:nd in the opposite direction when thc—‘:;. PST pre-
test is used to gr.oup them. The greaf;er magnitude and significance
of the PSI—by#rodel—inbéraction suggest that_a broad measure of
initial admievemanf "is more useful in prédicting interacﬁoﬁs than-a
measure which is adjusted for age..

| These results fit well with data reported in Stodoisky's study
of children's transition behavior (72). Stodolsky locked at the ways
children move fr°om one activity to another in a free choice situation.
éhe reports correlations of\'ég(?; mental age and Id with froequency (ﬂ
each.of ten behaviors (types-ef y'tzfansifions, ~perctf::ntc«je of tersme
in activity, etc.). cOrrelations_ of all cbservation variables with
IQ are trivial, while oorrelati;ns with mental age (S(tanford—Bir;et
score before age norming) are significant (p < .05) in six out of
ten cases. (Correlations wit;ﬁ age are even stronger than correlations
with mental age; this may relate to the greater reliability of the
age neasm:e).. . “

Stodolsky'é results suggest that a measure wk}ich is not normed
for age_will give far more informaticon about a child's actual class-
room behavior than one which is. It is therefore not surprising thait,
in our analyses, PSI pre-score interacts more strongly (and more

. S
interpretably) with model-type than did initial IQ.

e

The second peint emerging from the\ée analyses is that the struc-
. Ay » " v .
‘ture of -an interaction may be qﬁite different when the outcome
. measun; is"dlan‘ged.' The interactiond of .model-group and model with
. s t N / . .
' 1
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4

L3

IQ and PSI pre-test are ~siglqifi.dant only ‘on PSI post—teet ‘a'nalySes.
on 1Q analyses both interactions are insignific‘ant.‘ So, elthough
these data indigate that nore-directive models favor the PSI gains
of‘ ih"}tia-lly low%ooring dﬁildren, they give no evidence of a similar
pattern on the IQ test.

These results are in line with findings of ATT studies (see.
Cronback, 1969 Bar Yam, 1969) that the structure of an J:_nteraction
may often depend an the outcome soucjxt This ‘fact should be borme
in mind for all results reported in these pages When an effect
Favo:cs particular’children in a particular model, the temptation is
to say that these children ‘"benefit" nove. Yet often the advantage

' is specific to a particular test--we cannot assume that it extends
to all cognitive neasures, much less to the many other objec::.wes of
’ preschoolmg .

The third po'mt is that the dlnensn.on of directiveness does
appear, in a-very limited and spec1flc way, to affect interactions of "
m1t.1al achievement w1th model. 'Ehe PSI grouped—mdel regressions ‘
show a substantial and highly significan'_c interaction of PSI pre-test
and group; this interaction is in the predicted direction;l ‘

In sum, the -1970-:71 PV data shows that when the PSI is used as

a measure.of initial achievement, children's performance in the PSI

O X - )
lthe strongest interactiéns of PSI pre-score with model are for EDC
and Engelmann-Becker. PSI regressions Ib. and Ic both show highly
significant interactions {p < .01) for these two models, For EDC
effects favwor hlgh-scormg children while for Engelmarm—Becker the
opp051te is truee.

.
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post-test .follows the pattems which the ATT literature had led us to
predict, and that the mteractlon of aduevenent with mode:1 is sub-
‘stantla.l particularly’ fo,r 1n.1t_1.ally law-scoring children. Beyond
this, the analyses indicate that the interaction cannot be generalized “
to other cognitive tests ané, in particular, does not apply to IQ.

These findings are not Strong, but they are of interest, particularly

as they dictate caution in generaliz’ing across measures.

.
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II. PREVIOUS PRESCHOOL EXPERIENCE

.

‘Seven hypothéses felating to the effect of prior preschoolin;g

on children's achievement are proposed in Part I.

Strong Hypothesis, ‘ _ i

1. The COgnlt.lVe gains of children having previous preschool
experience will be smaller than those of children having
no such e‘-@erlence ' '

»

Weak Hypqth,eses

2. Children with a particular type of preschool experience
will make greater second-year IQ gains in a program which
is different from ¢heir first experience thard in one which
is_similar to it.

3, Children whose first preschool experience was- in a highly-
> 7 structured program will be more likely to maintain or increase
IQ gains, during the second preschool year than childsen
~whose first-year program was less-structured.

4, Chlldren making' large IQ g§1n5 in their first preschool
year will make smaller gains during the second year than
"children making negligible gains the first year.

5. Children of low initial‘ IQ will make greater gains during
the secand year of preschooling than children of high
initial IQ.

6. Children of low SES will make g:eater second year IQ gains
than those of high .SES.

7. ln Tucson and Bank Street programs, interaction effects on
both cognitive measures will favor children with previous
preschooling; in Gordon programs, mteracqon effects wil]
favor children without such experience. In Engelmann-
Becker programs, interaction effects on the PSI will favor
those without previous preschool experience.

The first'six hypotheses are based on data reported by other -
researchers; the first one is suppoi:‘ted by the 1969-70 PV data. The

last prediction is based on the 1969-70 data alane.

“
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- Three hypotheses ‘l(l, 6 and 7) have been tested on the ;970—71
data. The hypothesis which rests solely on the data of othe;r investi-
gators is not. oor{fime'd. Predictions based on th:a 1969-70 data are to
scare degree s rted b’y thé second yea.r's. anélys’is.

The results of ther:‘%970—7l analyses suggest that we may be able
to predict what models and what type of model will prove especially
ef.fective in raising scores of mil&m with prior preschooling. The
analyses do not indicate. that certain types of children will gain
more from a second year"of preschooling régardless of the character of
the program. ’ ‘ |

»

The 1970-71 PV Data: Results of Hypothesis Testing >

}Iypomeéis 1: The cognitivwe gains of children having previous
preschool experience will be smaller than those of children
having no such expenence .

The, general interaction analyses ©f covariance have béen used to
test this hypomésis. Four. analyses have been done, wit‘h IQ post-
test, PSI 'pos;t—tesf,' IQ gain and PSI gain as dependent variableS.: fhe
design is, "oozrpeﬁence"l by "pas:sivit_iy"l by preschool e@e;ience by ~
ethnicity-by SES. PSI p-ze—test, IQ pre-test, and age are covariates
on the p&st—test analyses; age is a covariate on gains ana.lyses}2
The effect of preschool experience is significant (p < .001) on all .
four analyses. Differences in gains, adjusted for the ;novariaizes

given above, amoint to five points on the IQ (children with prior

lSee Part I, fection 7 for explanation of these variables.

2

For more details on analysés see Appendix D.

d rd
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preschooling gain 1.1 points, while those without it gain 6.1 poinfs) .
The difference in gains is four points on the PSI (8.5 points for

those wi;th preschooling versus 12.5 for those without). The hypothe-
sis is’ confirmed.l /7 ‘

Hypotheses 2, 3, and 4:

¥

2. C(hildren with a particular type of preschool experience will
make greater second year IQ gains in a program which is
quite different from their first experience than in one
which is similar to it.

3. ¢Children wnose first preschool experience was in a
highly-structured program are nore likely to maintain
or increase IQ gains during the second preschool year
than children whose first year program was less structured.

4. Children making large IQ gains in their first preschool
year are less likely to make substantial gains du.rmg

the second year than children makmq negligible gains the
first year.

Planned Variation's information on the character of children's
previous presdiool experiences and on their cognitive gains prior to

entry in the model is not adequate to pénnit testing of these three

hypotheses. ¢

Hypothesis 5: Children of low initial IQ will make. greater

gains during the second year of preschoolmg than children of
high initial IQ.

In Part I, Section 2 the term "initial IQ" is used to refer to
the child's IQ at the beginning of the first preschool year. For

children with prior preschooling this information is not available

INevertheless, as is pointed out in Part I, the gains of second year
children are not trivial when compared to the gains to be expected
for such children were they not enrolled in preschool. See Smith,
Marshall, Some Short-term Effacts of Project llead Start: A Urelimin-

ary Report on the Second Year of Planned Verlation—-10 70 71 Huron
Inatitute, 1971,
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to the Planned Variation Study. Indeed, most childrey had never been
A N—

. 3
tested before their participation in Planned Variatjons. Therefore,

" * the hypothesis as it stands coZd not be tested.
.

thesis. 6: Children of low SES will 'make greater second
vear IQ gains than children of high SES.
'Ihe:gene‘ral interadéicm analysis shows ‘children of low SES

s ‘

making significantly greater IQ gains than those of hich SES in both

the first and the second preschool year. This effect seems, hade\(ér,

to result mainly from their lower prescores, since thereffect of SES
on covaried post-test score is insignificant in the general inter-
action aﬁalyses._ The Id analyses show no significant interaction
either of SES or its components (family size, mother education, and

income) with preschooling.

7]

Hypothesis 7: In Tucson and Bank Street programs, interaction
.effects on both cognitive measures will favor children with
previous preschooling; in Gordon programs i.Pteraction effects
will favor children without such experience. In Engelmann-
Becker programs, interaction effects on the PSI will favor
those without previous preschool experience. '

/Table ITa gives the estimated conbined means on the PSI post-
.test for children with and without prior preschooling. Interaction
effects are significant for Tucson (p = .006), confirming the hypoe-
thesis for this model. For all other model® interaction. effects are
insignificant. , . ;

~ Becawse the IQ éarrple is smaller and somewhat unbalanced with
. respect to prior preschooling, the hypothesis as stated here 'cc;uld
not be tesfed an the Stmfc;rd—Bixlet .dat,a. It is, hwéver, possible
to test the broader form of the prediction which is given in

\)4 . ' o . ’ .
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Section 2, Part [I:

A}

In a more generalized form [ the hypothesis] might be stated
"child~centered" programs will show interaction effects favor—
Ying second-year children while programs where the initiative-
lies primarily with adults will show interaction effects
favoring first-year children.
This h.ypothesis is confirmed by the grouped-model regressions.
In IQ regressions Ia and Ib the interaction of model-group with prior
preschooling is significant (p € .005) and in the predicted direction.
Table IIb shows children with no prior preschooling gaining somewhat
more in more-directive models while second-year children appear to do

sustantially better in less-directive programs.

Part I, Section 2 raises two questions about the effect .of prior
preschooling. First, are there some categories of children wno,
regardless of model, benefit mocim .than others fmm'.a second year of
preschool? Second, do some educational approaches 'work particularly
well for duldren Wlth p}lor prebchdol experience? Hypotheses
r?lat.mg bo both questions are proposed.. Spec1flcally, it is sugcested
that children of low SES and low initial IQ might beénefit more from
a second preschool year; it is also suggested that children who had

falled to make substantial gaJ.ns in their f:Lrst year of preschooling

nyzﬁ bé Yore likely to gain in the second year. Not all these hypo-

tinées can be tested an the PV data. , It has, however, been possible
to mvest.lgate in oonmderable detail the possibility that some

duildren gain rore than others from a second preschool year, and the
results of this J,nvestlgata.on are essentially negative. The general

interaction st\.ﬂyhreveals no significant interaction of priox
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' Part II ‘ , '

N Table IIb

Interaction of Model-Group with Prior Preschooling
Effect on Stanford-Binet Post-test Score
(From IQ Regression 2a-Grouped Models)
1970-71 PV Data

' 3

Variable Description Standardized Coefficient Signi.fuicanoe
Model-Group (mx’éfdirv-e[ctive -.i23 ~ 147

vs. less-directiwe) . . . :
P1-_schooling? " ’ 1se .006
Group-hy-Preschooling : 203 | .004

Effects on Adjusted IQ Post-Test Score”
{(Given'in Standard Deviations)

L

V
- Bank Street EII‘ Enge]r ann-Becker,
/ - Far West | Bushel1l
/VI ] V + ' ) —‘ . ¢
Prior Preschooling - +.142 , -.510
No Prior Preschooling , .  +.104 | "+.264

o,

A

N

lDunmy variable: Bank Street EDC and Far Wast coded -1; Ehgelmann
Becker and Bushell ooded +1. :

_ 2pumy variable: children with prior preschooling coded -1; those
without such experience coded +1. .

3
. Effects given in the table conblne main effects of both variables
and the J_nbercx'tmm
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preschoéling withy ex, age, ethnicity, SES,\ or either cognitiwve style
measure. IQ re@:rreséién 2 gnd PSI ‘regressi.on 4 reveal no signi¥icant
intéraction of pre’vious es ling with the three SES components,
family Size mther s education anc incone. Although mdoubtedly
some children benefit more than others from-a second year of pre-

school’, there is no evidence that ‘these children can be described

in terms of the variables used in this report. /

Although the 1970—.71Q anaiysis does ‘n'ot isolate one group which,
regardless of program, benefits more than other groups from a second
pres'cihool year, it is somewhat-more successful .in locati.rfg models
which are pdrtlcularly beneficial to children w;St‘h prior présc!ooling.

s - ‘o
Where significant interactions of preschooling with model or rrode_l-

* group (nodels grouped as "more—directive" and "1ess-directive") are

- found they tend to support the hypotheSis that mre—directive models—-

or ones whgre, J_n Weikart's terms, adults lnlt.l.ate--W111 favor the
achieverent "of first-year diildrén, while iess*directivé{mﬂels*— .
those where the child initiates-—ﬁiil favor the- é&ie@mt of second-
year diildxén.l Althouéh the*interaction of«nbdel-gmxp with pre- -

Sd‘lOOli_ng is not consisbentiy significant in PSI anallyses (PSI re~

";gressmns 4a and 4b) , it is significant (p < .005) for the IQ

analyses. Tablé IIb indicat&s that for children with prior pm-

5chooling, model-growp makes a substantial difference: children in

the less;diréctive models outscore those in more-directive models

l’Ihe J\\aj.n effect of nodel-gmup ("nure-directive" vs. "less-directive")
on IQ post-test score is not significant. .
. P

"
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by about two-thirds of a standard deviation. For dﬂildxen without
preschool experience_ the effect is smaller but in the opposite direc-
tion, as predicted.
In Part I, T suggest that in models which require children to
- make ch01ces and taxe initiative, children with earller school exper-
,1ence nught possess an advantage ;elatlve to those wtéhout 1t while
ifh more-directive models this ndght not be so. These data support
' that interpretation ,_although within—rrodel effects in the PSI are not

totally'c@nsistent across the two years of data.




e 127

ITTI. SEX
‘Neither the p;:es;’chool studies reviewedlin Part I nor the 1969-°
70 PV data lead us to expect strong interactions of sex and model.
Of the three hypotheses proposed in section III of Part I the two
strongest--those based uwon the findings of other researchers as well

!

as on the 1969-70 PV data--are essentially negative in character. K

Strong Hypotheses

1. There will be no cons“l,stent main effect of sex on cognitive
outoone rreasures

2. W1thln mochls the effect of sex on oogmtlve gains will
differ from site to site.-

Weak I{ypoti';esis

3. In Tucson and Far West sites IQ differences will favor boys;
in Bushell sites IQ differences will favor girls.

The patte.ns suggestéd by the 1969-70 ﬁata and b)/( \grevious
research on preschoo. achievement are‘in general repeate.d: 'i"ﬁ\athe 1970-
71 analyses: "the effect of sex. on test soores ]is for the most part
small; vzhere interactions of sex and nodel are predicted,. the dbserved
effects are in the predicted direction, but do.'ﬁot reach significanoe.
However, a:&}ysis of the 1970-71 PSI data“;s/(ggestvs that although the
interactian of sex and nodel may be trivial when the sample is eom-
-posed of children witl.out prior school experience, it may be cansider-

ably more significant after the first preschocl year.
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The 1970-71 Data: Results of Hypothesis Testing

' Hypothesis 1: There will be no consistent main effect of sex
~on post-score and gains for PSI and IQ.

I His hypothes'{\iS is confirmed. The General-,Intéraction Study
analysis of covariance shows inSigﬁificant effects favoring boys on
both the IQ post-test and the PSI. These effects are very small:
5 points on the Stanford-Binet (.Ol-S.D's) and 6.36 points (.13 SD's)
on the PSI. For the PSI sample (PV only), by contrast, regression
+, analysis shows a small (.56 points,: .05 SD's)~But significant effect
favoring girls on the PSI posé—testi" These effects are neither
large nor oon'sis{:ént.
H ‘thesis 2: Within rr;odels ‘the effect of sex on cognitive .
gains W11I differ from sibe to site. .
" The effect of sex on adjusted PSI post-score is trivial in all

. rnodels Tab}e IIla gives the estimated carbined means for boys and
-qirls on the IQ post-test.® These means are adjusted for IQ and PSI
‘Iire-—soor‘e, age, preschool experience, SES and ethnicity. For five
models (Tucson Bank Street, Enge]_nann-Beckpr Welkart and EDC)
Planned Varlatlons has relevant IQ data for duldren in more than one
site. leferences between® the socores of boys and girls are i;nvml
(less than one point) or favor boys in all Gordon, Engelmann-Becker
' and Tucson sites. In the two Bank Street sites dlffe.renoes fa\vor ~
girls. Sex effects are in opposite directions orﬁy in EDC mtes
H% thesis 3: In Tucson and Far West sites IQ diffe
favor ooys; in Bushell sites IQ differences w111 fa

girls.
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1

Takile IIIa gives the estmated conbined IQ means for boys and D
"V)tgirls in each of the fourteen test sites. For all sites exceptsite 3

sex effects are in the pxedlcted direction; they are not, however,
/su;m.flcant |

It is suggested in Part I that the tendency of certain models to
favor the '[Q achievenment of boys——the Far West model in these PV -
analyses, Montessori in Bissell's analysis--may relate to an enphasis
these pméﬁm place on learning through mani[;ulation of concrete
objects. Although interaction}effeets ‘favoring boys are not statis-
tically significant (due, probably, to the small number of children
in Far West eLassxoons) , they are in the direction preaicted. This
suggests that the possibility of such a program emphasis being parti-
cularly favo rable to boys' IQ gains shohld' perhaps be investigated by
other researdmers who have nore clasemp observation data available

to them.

Discussion |

| In relation to sex the '1970-71 PV data follow the patterns
dbserved in the 1969-70 data. First, main effects of sex are small
and not comsistent ‘agross the 'bwoocognitive‘ tests. Second, sex®
effects within models are sorrEWhat greater for the IQ thén the PSI.

’

And f_nally, sex-effects on the Stanford-Binet axe in the dlrectlon
\
hypothes1zed for the ﬂ].re\ models for Whldl predlct_lons were made

AlthOugh the nodel ana‘lyses indicate that we may be able to.
predict the dinection of sex dlfferenues in a ‘Few models, they provide

no evidence that these difﬁrenoes will reach G.evels of statistical .

*

[Kc
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~ or educational significance. Howewer, the 1970-71 grouped-model
PSI regressions raise the suspicion that, in fact, differences between
the achieverent of boys and girls within a particular type of curricu-
lm;l may be more swbstantial after the first preschool year. All PSI
g;_muped—xrodel ‘regressions shov a sd:stantial and significant second-
order interac;tion involving sex, model grow, and preschooling. l('I'ne
interaction is in the same dlrectlon on IQ analyses, but is far too
small to reach statistical significance.) Table IIIb gives‘ the magni—~
tude and direction of effects. For children without prior preschool-
ing the relationship between sex, model-group and achie.onent i‘s
basically additive, with girls ‘achieving rore than boys, and children
in directive models achieving more than those in less-directive models.
For children with pre-school experience, however, tg'xe situation is
different. Although main effects continue to favor the achievement
. of girls'and. of children in more-directive prograns, 3-he gex—by-
l—gmt-xp interaction is strong: in Engelmann-Becker and Bushell,
boys outscore girls b.y about 'one—fifth of a standard'deviati.on, while
in less-directive models, gir].s outperform boys by neatly one-half a
standard deviation. Table IIIb suggests that curriculum assignment
affects the achievement of beys with prior preschoolin¢ ‘ore than
that of first-year boys.
, These results are not e@asy to explair, but they do raise some
! inﬁeresting questions. Wiy does model assignment have so littl(;
effect-on girls’' scores and so strong an effect-on the ad‘niévenent of

second-year boys? Why do second-year boys outperform second-year girls
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Part II

& « Table IITb

Interaction of Model-Growp, Sex and Prior Preschooling
Effect of PSI Post-Test
(From PSI Regression 3-Grouped Models)
1979-71 PV Data

»

Variable Description Standardized Coefficient Significance

Chrigpl : .184 .001

Sex< - .069 .034

Preschooling> .087 .020

Group-by-sex -.073 .087

Growp-by-sex-by- .101 .014
preschooling

Effects on Adjusted PSI Post-Test Score4

(Given in Stlandard Deviatians)

- ~ Children with No Prior Preschooling

Bank St. Engelmann-
Far West Becker,
EDC Bushell
Boys -.138 +.174
| Girls -.056 : +.368

Children with Prior Preschoolihg

Bank St. Engelmann-
Far West Becker,
EDC . Bushell
Boys -.514 © 4,202
Girls .028 - -.008

Yoummy variable: Far West, EDC and Bank Street coded -1; Engelmann-
Becker and Bushell coded +1.

2Boys coded -1; girls coded +1.
3No prior preschooling coded +1; Prior presduooling coded -1.

A T o
El{llC ‘Effects given in the table main effects of all variables and interactions.

/
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.

in more-directive models? Will the differences adbserved for children

with prior_prescho.oling ¢arry over into the school years?

N,
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Iv. AGE

Although the studies reviewed in Section I show no interpretable
pattern of age-by-program interaction, several researchers report |
results which indicate thaﬁ within particulqr programs age may be
strongly related to gains. The 1969-70 PV data is consistent with
this: for children without prior presdioolihg the relationship
bet:yeen age and cognitive gains appears to be different in different
models, and, within models, remarkably consistent acroe” the two

. cognitive te'sts. Furthernore, the age-by~model interar tion cbserved
in this first year of PV data does not appear to relate to identifiable
features of BV models. .

On the basis of the 1969-70 PV data two weak hypotheses are
. ' : \
proposed:

l. The relationship between age and adjusted post-score. on
PSI and IQ tests will be stronger and more significant
for children without previous preschool experience than
for children with it. i

2. For children without previous preschooling, age: will
be positively related to IQ and PSI post-test in Tucson.
and Bushell sites, In other models the relationship
between age and post-test score will be negative or very
weakly posutlve . ‘
: y
Neither of these predictiaps ‘is made with great confidence, since the

;-

author was unable to ve at a plausible explanation of the dbserved
interactions. Neither is confirmed by tﬁe 1970-71 analysis. For the
19;.0/‘7:‘11 PV data the pattern of age-by-model interactions is the same
' for children with and without prior ,preséfnoolmgj Bna ‘the Bushell

nbcjel, far from favoring older children, shows a weak effect favonng
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younger children on the PSI. N

The 1970-71 PV Data: Results of Hypothesis Testing

Hypothesis 1: The relationship between age and adjusted post-
test score an PSI and IQ tests will be stronger and more signi-
ficant for children without previocus preschool experience than
for children with it.

This hypothesis is not confirmed. The interaction between age
and preschool experience is not significant on any analysis of PSI
or IQ post-score.

Hypothesis 2: For children without previous preschooling, age §

will be positively related to IQ and PSI post-test in Tucsan

and Bushell sites. In other models the relationship between

age and post-test score will be negative or very weakly
positive,

N

‘ The possibility of age-by-model interactions has been investigated
%hrough regrassic analysis.l These analyses, IQ regmésions 3 and X <
PSI regression 5, use anly children without prior preschooling, Indepen-
dent variables in IQ regression 3a include models, IQ and PSI prescore,

sex, age, ethnicity, SES and response style variables, and selected

interactions which are significant on previous analyses (see Appendix D).
Interactions of age with the Tucson and Bushell mbdels are forced in.
Both are insignificant. In IQ regression % main effects are forced
in and all age-by-model interactions are permitted to enter stepwise.

lIn the 1969-70 analyses the relationship between age and covarioed
PSI and IQ post-test scores was investigated thyough regression cqua-
tions. A separate equatien was used for each model (see Part I,
section IV for a list of other variables in the equations). The - *
regression equations used for the 1970-71 analysis include chiidren in
all eight models; age-by-model interaction terms are used to evaluate
the significance of differences between models.
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None are éignmificant.

m@l:irldejlt variables in the PSI regression u*r?lu/de m;del,
family size, mother’s education, income, sex, race, age, PSI pre-
score, and the two—-Way'interactions of all these with model, age
and ethnicity. The main effect of age is insignificant. Iﬁe age-by-
model interaction is signi(ficant (p € .005) only for Engelmann-
Becker; it is negative as predicted. The age-by-model interaction
is insignificant for Tucson and for Bushell.

Thus, the.1970-71 PV data does not suﬁport this hypothesis.

Discussion_

On the whole, the 1970-71 PV .data tend to support the prediction
made earlier (section VITI, Part I) that an interpretable interaction
of age with model is.unlikely. These data do not confiym either hypo-
thesis genez}ated from the 1969-70 data. Furthermore, such interactions
as are observed are not ccnslstent across the two tests.

It is, however, of same interest that in the 1970-71 PSI data,
in contrast to the 1969-70 data, the two Behaviorist models, Engelmann-
Bee:ker and Bushell, seem-to fall together in favormg the achievement
of young .d'xildre,n. while these interactions are not significant

i_ .
across all analyses, ef§ects are "oconsie :ntly in this direction. For

{

the “less-directive models the picture is more mixed; in consequence the

grouped-mdel regressions show no significant interaction of agé with

»

model group. v

‘e



137.

V. SOCIO~-ECQONOMIC STATUS

The preschool evaluation literature provides ample basis ‘for a
hypothesis t'l:lét the interaction of SES and noaelywill favor lgw SES
/ﬁx_ﬂdren in highly-directive models such as Engelmann-Becker and
Bushell. The 1965—70 PV analyses, hcméver," raise the suspicion that
.altjqough this may bglso in expernnental prgsch:)ol studies, itv is ?t
true when the setting is Head Start On the basis of these data,
three hypothesés are proposed:

Strong Hypothesis

'l

1. Within-model effects will favor high SES children in the
Weikart nmodel. '

Weak Hypotheses

2. The overall interaction hetween SES and model will be

insignificant both for the PSI and for the Stanford—
Binet.
/’

3.. Within-model interaction effects on the Stanfoxd-Binet l

will favor low SES. chlldren in Bank Street and Far West
programs., ’

The 1970-71 data support the notion that at le'astyin the oonpéxt -~
of Planned Variations Head Start, more-directive models are not con-
| sistently nore effett;Qe' in Faising poor children's test"store's.

The SES rre)as‘ure'used in tl';e 1969-70 analysis clcnbines fainily size,
mother's -educational achievement (yearsl in school) and income,

standardized and weighted equaliy. Thié measure is also used’on the

» l ' . & “
1970-71 data. Analysis of covariance done on PSI and 1‘6 post-test

-

LI‘he procedure used to determine each child's SES score-is debcribed in
3-t I, Section V. For the 1970-71 PV sample, the meads are as follows::
EKCaone, $4,350; mother's education, tenth grade household 51ze, 5.4.

wll Toxt Provided by ERIC
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scores gives no indication of an interaction between SES--so defined--
and mdel. v
\ Because other researchers (see Part I, Section V) have found a
fairlgf consistent pattem\ef SES-by-program interactions, I have
analyzed the 1970-71 PV data. furtiler, to see whether the componer's of
our ‘SES'neasure taken singly, ‘intera'*t nore stmngly with model, ! and
whether any observed interactions follow the patterns abserved by
Blssell (70} and others. .
Speci'fically, I wanted to know ,whether, within the PV sample, more-
© dy rectwe models favor the achievement of lww SES chlldren, whkile less-
ective models favor the achlevement of Yuqh SES chlldren Even
ouqh this g not true for a conblned SES measure, it might have been
true when SES was defined 'as income, mother's educatlon or family
-size alone. Alt;hough the observed interactions of SES components with
\ , nodel are of .sore_ interest, they do not 1ndlcate that low SES chlldren——
| def:ined by these measures-—gain rore 'in highly—-directive models.

Prelmu_natry Yegression analyses of PSI post-score using main

=
i

) effectsu and fodel-by-variable interactions of the three SES. camponents
(PSI regression Ia) show the main effect of all thrr arisbles to be
i_nsignilficant. Significant interactions with model are found for

- incoge and “for mother education, but not for family-size. Since the
effeet of family size appears to be trivial, a second analysis (PSI
- regression Ic) inclﬁdes main effects ,and-m)del interactions for the

two Femaining SES variabléé y : - gce, preschool experience, age,

_’ PSI presore, ard age-by-presdhooll-i,nteraction. (For a ful_f iist of

' independent variables, see WX D). This analysis shows

N I

<
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. Significant main effects both for ‘mother's educatlon (p < .0CL) and
for incore (p ¢ .00%) and 51g'uf1cant 1nteract_10ns of both with mdel
: . The direction of the obseryed effects sheds some light on the
results obtained for the corrbilne:ad SES measure Although the main
eff?_ct of nother's education favors dl%ldrer; with more educated |
© nothers, the effect of income is in the opposite.direction, with cflild-
ren from poorer families doing ccmewhat better than those from less
poox :fa‘,milies.l. on a ;:onbined measure shese two effects cancel oné

/s

another out , _ )

iThe pattém of model interactic;ns on the PSI is equally difficult -
to int;:‘rpret: Encjehnann—Beéker shbds significant interactions favor—‘
ing low-income children (p < .001) and thQse whose mothers have
ach_leved a _'_c‘:gle_r_ educational level (p ¢ .05). 2-‘ Interactions of other

nodels w1th SES ooxrponents are 1n51gn.1f1cant
N\

_ l’I‘hese results raise questlons about the relatlonshlp between ,these two
varidbles. The observed main effects might make sense if, due. to SES
requirerre.nts for participation' in Head Start, mother's educ tion and
income were negatively correlated. (This might happen if, fior example,
the income, ceiling were set lower for children of college educate’

' parents than for those whose parents lacked high school diplomas.)
Alternatively, they miyht be dismissed as.the result of a suppressor
effect if the intercorrelation was very high. In fact, however, th=
cprrelation is positive (.158), but too small t0 account for a strong
suppressor etfect. (See Appendix E for other intercorrelations in the
1970-71 PV sample.) : ' A

%There is some suppressor effect apparent here: the interaction of
the Engelmann-Becker nodel with incame becomes lwcger and mpre strongly
significant when the interaction of mother's educational level with
this model enters the equation. However, even when the effects of
mother's education and income are considered quite independently -(by
examining the direction and magnitude of the'partial. correlations of
each interaction term with the dependent variable on the step pre-
ceding entry of either interaztion into the equation) interactions of
~the Engelmann-Becker model with these two SES.components are in the
opposite directions.
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~—7 .

N IQ,regressiori Ic tests hypotheses relating to SES conponents.
Indeperdent variables in this equation include rrodels,' family' size,
) mother's education, anoné,‘ competence, passivity, sex, cthnicity,
priér preschooling, age; IQ and PSI pre-score, and séle,cted interaction’
. T . : .
of background variables which are significant .4n other analyses.
interactions of mother's educa}tJioxx, income. and family size are allowed
or those mdel;; éor which interactions seemed likely. Svecifically,
with Weikart, Far 'West,..apd Bank Street,. for which hypotheses had
heen proposed, and fpr Engelmann—Beéker and Bushell, which Bissell's - --
research identifies;‘aNikely to be’ different. Main effects are signi-
ficant <f'(jr family sizé (p,{ .01) and income (p 4 .05}, favoring child-
ren from smaller familics with higher incomes. The effect of mother's
educational level is not ‘significant. Only the i'ntc.‘racftiorx with
family size ig sigﬁificant for Weikart, favoring smallér famili(\s.]
‘when othejrw interactlfons are allowed to enter the equationy (IQ Regression
Ia) effepts_ are essentially the same except that interactions with Far

West are replaced by a Significant interaction of income with the

Gordon nodel.
: e

The 1970-71 Data: Results of HypotHesis Testing

i

-Hypothesis 1: Within-model effects will favor high SES children
in the Weikart model '

A3

Interactions of SES camdnents with the Weikart model arc not =2

significant for the PC. wost-test. However, for the IQ post-test,
1 .

]*Ihere is also an effect t‘avow from smaller families in -
Far West. However, this inte on only reaches significance after

the interaction of this model with income enters the equation (not
significantly) . Evidently the gize of these correlated interactions .
ic dependent on a suppressor effect.
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!
)
/

the interaction with family s.ze is significant {p < .01) and in the

predicted direction: children fram small families do better in this

>

rodel. o

Hyvothesis 2: The overall interaction between SES and model will
be 1nsignificant both for the PSI ard for the Stanford-Binet.

The analyses show this to be true when a combined SES measurce

15 used. s /

o

Hypothesils 3: Within-model interaction effects on the Stanford-
Binet will favu: .ow SES children in Bank Street and Far West
prograns. )

This hypothesis is not conflirmed. Interactions of SES components

\

with these two models are insignificant for both IQ and PSI analyses.

Discuss.on '

These analyses indicate that a combined %ES measure is not very
useful for looking ét effec{;s of family background on performance' in
\Planned Variation HeadyStart nodel‘s. Perhaps this is partly because

the SES sanple represented in Head Start is “runcated, consisting
mainly of the very poor. Apparently, it is also because aspects of
SES interact with the preschool models in different and sometimes
contradictory ways.

On the whole, the interactions with model could not be said:to
follow the patterns which the r -sults ;)f previous research had led us
to expect. The sbud.iés_ summarized in Part I, section Vv and, more (

fully, in Bissell (1970) would lead us to expect interactions favor-
ing low SES children in Engelmann-Becker-and Bushell programs and in

the reverse direction for less-directive models. However, the

' [
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grouped-rodel regressions—-PSI and IQ post-tests--show no sigraficant
1nteractions of model-group (more-directive vs. less-directive groups)
with.any of the three SES comporents . And although the PSI model

regression does show a significant effect favoring low-income

-~

children in Engelmann-Becker, the effact is in the opposite direction
for the mothcr-education measure, favoring children wﬁose mothers have
achieved a higher educational level.

It can be argued that ill of the PV sample is poc- and, in fact,
comparable to the low SES group in some other studiefi..1 According to
this argument we micght not expect SES-by-model interactions—-the range
of income, etc., being simply too narrow. However, for an all-poor
sample such as this we would predict a strong main effect of model-
group on both cognitive measures; we would expect the effect to favor

. - P

more-directive models. The data does not sw‘port this éxpectation:
when the most-directive and least-directive models are contrasted in
the grouped-model regressions, the main effect of model-group on IQ
post-—-test score is insrignificant (favoring less-directive models)h.
On PSI analyses the effect fa.vors more-directive models, but its size
and significance varies accérding to the other independent variables
in the equation (compare, for example, Tables Ia and Ik in Part II;

the effect of model-group is significant in one but not in the other).

lAlthough the SES data from Bissell's study is not quite comparable to
the PV SES data, the in¢ications are that the two samples are not
very diff_rent. The median level of mother's education is between 9th
and 1llth grade far all three of Bissell's samples, as campared to ‘8th
grade for 1969-70 PV sample and 10th grade for the 1970-71 sample.
Median number of childre: in the family is 4 for Bissell's Urbana
sample and 3 for the Now York sample. This is comparable to the mean
family size of 5.4 tu 5.5 found for the two PV samples. Income data

- cannot be compared.



why do the two years of PV data show é different pattern of
‘results from Bissell":s? In part thlS may be because the methods of
analysis used are differer.lt. The PV analyses include rore covariates
and interactions thar did Bissell's, and it is possible that the addi-
#ional independent variables may pick up some variance shared with
SES. This seems especially likely on the 1970-71 IQ analyses, since
kmai'n effects for PSI pr,e—sjcore‘ and response styie variables are
"anludéd.\ However, this explanation is hardly a conplete one, since
none of-these variables correlated above .131 '.:ri;.h the three SES
components  (see Appendix F) . Furthermore, these covariates are not
included in' the 1969-70 analyses; for the first' round of data, o'ovariates
nore nearly reserble Bissell's, with only prior preschocling and age
added to the four she used (sex, ethnicity, prescore, and SES).
There is no particular reason to suspect ’that prior prgschoolinq or
age relate to SES, although Appendix E reveais an unexpectedly high
negative correlation between age and mother's educational level (-.197).

As Part I su;gr.'asts, I would attribute differences betyeen Bissell's
results and those of the PV analysis tQutwo ciifferenoes between the two
studies. First of all, the fact that the PV sample is patidnal undoubted-
ly dilutes the strength of the SES measures. Second, the\fiontext of
Head Start may chi'ange the character of the models in important and rele-
vant ways. For example, p.essure from parents and localicor'r.mlnitifas
may force teachers in particular sites to concentrate on the most Jdis-
advantaged children. The ideology of local bureaucracies and boards

\

may influence teachers' responses to econdmic and social diffexences

far more than the model does and hence may wash out SES-by-model

<
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4

interactions. We cannot be sure whether this happens, but it is a

Qo o /
possibility worth bearing in mind. /
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VI. ETHNICITY

The findings of previous preschool studies taken together with
the 196-9-70 PV .data do not provide a basis for a strong hypothesis
concerning etkm;'.city—by-rmdel interactions. In the earlier studies .
reviewed the e%fect of réce on cognitive gains is inconsistent. On
the 1969-70 analyses, inte_ractions of model with ethnicity are signi-
ficant but 'exceedingly difficult to interpret. The. two behavioristf
models, for exanple, show opposi"te effects ‘fOr-ethnicity, with Bushell
favoring Black children and E.ngelmann-Becker Shcw_ing larger ga;Lns for
white children. One weak hypothesis 'Iis proposed, Based on the patterns
of the figst y‘ear"s PV data:

Within;rogran{ interaétibn effects will favor white children

in Engelmann-Becker and Tucson programs and Black children

in Bushell programs.

However, the -buzzling pattern of abserved interactions raises the
SL}SpiCiOIl‘l that}, the cbserved, inte.ract;gns may have little to do with
enduring ’d{aracteristiCS"SLuodels;,and that although the int"eraction
of ethnicity and model might c;;t“:inue to be of considerable magnitude,
it is unlikely to follow predictable patt;_ems.‘ _ ‘ b4
. This su.ggestion is supported by the 1970~71 ;if';lta. Once again
intéractiornlis f e;thnic'ity and model are sigﬁficmt or (on the IQ)

very close to it. And once again they follow no corisistent pattem.

ThHe 1970-71 analyses suppdrt the notion that interactioné of thlb

ve
* the models themselves. ‘ ) ' A

.

vafigbl% with model do not r'elate to eﬁéluring cha'ra.cmlrist.i.cs of *

o~

a
vty

-
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The 1970<71 PV Data: Results ofy Hypothesis Testing

Hypothe.éi’s Within-program interaction effects will fawor white
children In Engelmann-Becker and Tucson programs and Black.
children in Bushell programs.

This hypothesis is not.confirmed. Interaction effects on the Psi
post-test are significant -(p' < .001) £#r the Bank Street and Engel-
rmann-Becker nodels,’ favoring whi‘te, ildren in Bank Street and Black
c:hildreﬁ ‘n Enge]_ma:m—BeCke}: (see Table VIa3 .' 'I‘I';xe effect for E‘.ngél—
mann-Becker 18 in the opposite direction from that predicted‘'on the “._

‘basis of 1969-70 daba. The ihtelracti.én effect for MOn is in the
' i
direction predicted, but does not reach statistical significance,
(p < .06). The interaction of ethnicity and model is not qui/te
significgnﬁ on the IQ analysis (p < .06). 1In Bushell and Engelmann-=
Becker models effects are in the pradicted direction,. but insignificar:t.
The interaction of model ard ethnicity ‘is sighificant only in‘ the“_,

Gordor! model. | - 7 .

Discussion ’
The 196970 éiploration of race-by-model interactions is*1limited

at the start by the fact that ~onl;¥\ three models (Tucéon, Bushell and

'EDC) have enough Black and white children to be included in both IQ

and PSI .analyses. The':‘l9751—71 ts.anpk is. Wr balanced, permitting '
' wlnclusmn of all mdels in both analyses. As it I"Ea‘m)ens the larqc‘m_

. interaction effects in élus round of data are Jor models cxcluded )

from the 1969->70 analyséé. 'i‘his, however, isfonly g partial explana-

tion of our failure to predict the dbs interactions. .Even for

-
o models included in both years' malyses, there is little consistency

~ERIC S o
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between the two years or between the two tests (compare Tables VIa and
i VIb in Part II, and Table VIa in Part I). Eng.iman-Becker, for |
example, shows strong effects favoring white children in the 1969-70
PSI analysis, significant effects favoring Black children in the 1970-
71 PSI analysis, and effects faVoring white children in the 1970-71
anal; 2s. Only Tucson shows ‘a consisteat pattern across the two years.

wWhat can we theﬁ say about the interact%on of ethnicity de
model? This is'still-a puézlirig question becatse; ‘on the one hand,
interactions of eﬂmici‘ty-.with individual models continue to be
qtatlstlcally mgm.fmant——more significant than interactions with
many other variables--and, on the other hand, these interactions do
not follow any consistent patterns.

”In the 1970-71 analysis, ethnicity-by-model inceraction effects
éfor the PSI do appear to relate to the "directivmes?"‘cbntinumn
discussed in the introduction.i In 1970-71, three of- the less—dirgctive

' models, Tucson, Bank Street, and EDC, show effects favoring white;.. ' |
chlldren while Engelmann-Becker, the more directive model, shows a '
.)<1ghly significant PSI effect favorlng Black children. However, no

./ smlar pattern is observed either for IQ scores or for the 1969-70
data. Furthermore, interactions of ethmmty with model-group
{more-directive versus 1ess-dlrect1ve) are not significant fcr ult_her '
measure, presumably because of opposn:e pattoms shown -by clnldrrm in
Engelmann-Becker and Bushell.

These puzzling differences. between tests do not, as ohe might
suspect, result from site effects. It was roted in the 1969-70 data

N thau. oontradlctoxy effects orythe two tests for the EDC model

EKC
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apparenfly resulted from one site, prina.rily whit_:e, scoring well on the
IQ measure while children i'n the other site--mainly Black--did better
on the PSI. However, ooﬁfoimding of race ané site within models is
not a problem for tae 1970-71 sarple. It is marksd only for the
Gordon si‘tes, and this model happens to show consistent effects for
the tvo tests. |

We are left with the conclusion that although race-by-model
interaction sffects appear to be nmore important than the main effect
of race in explaining cognitive outcorres,l these effeéts are’neither

o .
iluteipretable nor predictable. The second set of data strénqthcns/
the suspicion aroused by the 1969-70 analyses’, that cbserved inter-
actions pra. ably have little to do'with ident‘ifiable characteristics .
either of ethnic groups or 5f models. They may result from idiosfn—
cratic aspects of different sponsors' implerentation s{rategies or

from comditions within' sites which relate only indiréctly to m)éiels,2

or from some other factor not considered.

l'I'here is no consistent main effect of ethnicity on post-test score

for the 1970-71 analyses. Although whites score’slightly higher

than Blacks on the IQ post-test, the two groups are not significantly
different on the PSI post-test.

®

' 2Race effects are reasonably consistent across sites within a
particular mpdel. That the observed interactiong are not entirely

due to specifit site effects is denonstrated by the fact that the
race-by-site interaction is insignificant for both outcome measures,
while race-by-model interactions are significant, or very close to it.

A
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VII. RESPONSE STYLE'

The Hertzig-Birchgooring of the Stanford-Bimet gives infoﬁration
, o .
about children's manner of meeting or avoiding the derands of the IQ
test. In the 1969-70 aﬁalysis, this data is used to construct four
"response style" variables. The. varigbles are derived directly from
four categories of ‘re.sponses: swstitution, extension, competence, and

passive. (For description of _thése categeries, see Part I, section

I

VII.) Children who, on the IQ pre-test, made more responses in a
/;;ti\cular category than the sanmple median -ane described as "high" on
that variable, Others are déﬁcribed'.as "low". Two of the variables,
"competence" ahd "passivity";—narred for the Hertzig-Birch categorres
on which they are based--show signs of interacting with model. .'I'his . ‘
means that in some models children rated as "hiah" on "passivity"
outscore those rated low on the variable, while for other models .the

opposite is true. ,
Two weak hvpotheses both derived enpira',»-g‘ally: from the 1969-70
A

analyses, are formuated at the end of Part I, section VII

1. W1th1n—n0del interactions will favor children making fow
competence responses in Engelmann—Beck programs. In
Bank Street proy.ams, interactions wi avor those
making many such competence responses. More generally:
in more-directive programs interaction effects will favor .
children making few competence responses, while in less-'*
directi ve models they will favor children making many
such responses. N

2.. Within-model interactions will favor children making many
passive responses in Bank Street, Bushell and Engelmann-
Becker programs; in Weikart, Tucson and Far West programs
interaction effects will fawor those making few pa551ve
responses.
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- These hypotheses have been tested on the 1970-71 data. The pattern of

interactions is remarkably similar across the two years of data,
suggesting that this type of variable may be quite useful in predicting

interactions with model. o . -

The 1970-~71 PV Data; Result's of Hypothesis Testing ~

T~ N

: Hypothe515 1l: Wlth.m—model 1nterac‘uons will favor children

making few competence responses in Engelmann-Becker prograns . *
In Bank Street programs, interactions Wll]‘ favor those making

many competenge responses. More génerally: - in more- _

directive programs, interaction effects will favor children .
'making few competence réSponscs while in less-directive models

they will favor children. making many such reéponses

On the 1970-71 fall IQ te(st mst chlldren made no wmpetwcx-

[y

responses at all. Therefore, children who made any such reqponﬁu,

- §
,such responses are classified as low.-’

are categorized as ','hlgl’l*,"b‘n this variable, while those maklng no b ‘

The nodel-by-—ccrﬁpéi:ence interaction is insignificant for both PSI -
and IQ model aualyses. However, the grouped-model regressions do show |
a significant (p < .005) interaction in the predicted direction for the )
IQ post-test analysis. Table VIIa gives the magnitude and direction of
mair; effects and interaction effects on the PSI post-—tést. The effect
of curriculum assignment on post—tes:: score is small £or children who
make’ no "ocompetence" responses on‘ the fQ pretest. Tt i s-;im:«u;lc',
however, for those making ";Jongwetence" responses: other things being
~ equal, such children score more than half a standard deviation higher
on the IQ post-test vfheﬂ-assigned to "less-directive” models.
The 'group-by-"competence" interaction is not-significan;: on the

o PSI post-test analyses, although it is in the predicted direction.

ERIC | } ;o -




Fes

153,

. Part II
Table VIIa
Interaction of Model-Group with "Corrpetence"2 Effect
i on Stanford-Binet Post-Test )
(From IQ Relgression 2a-Grouped Models)
1970-71 PV Data
/
Variable Description . Standardized Coefficient Significance
L 3 , o
. GI’OuPl 2 . - -.123 . ns - L
"Campetence” ' -.097 s ns .
Group by competence . -.165 . .004
Effects . Bank étxeet, EDC ifngelnunn—Bccke:,
‘ Far West - Bushell
Low in "competence” , _
responses (0 responses) +.055 ' +.139
High in "competence"” - _ :
responses (one or nore ' . +.191 : -.385
responses) K ' .

]‘Dmnma.ty variable: ¥ 1k Street, EDC, and Far West coded =-1;
‘ cngélmann-Becker and Bushell coded +1.

2Refers to Hertzfig-Birch scaring of the Stanford-Binet. See Part I,
section VII Ioy explanation of this variable.

O
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,'Hypothesis 2: Within-model interactions will favor children
making many passive responses in Bank Street, Bushell, and
Engelmann~Becker programs; in' Weikart, Tucson and Far West
programs, interactiort effects-will favor those making few

© .~ passive responses.. ' '

This hypothesis is confirmed by I0 data. Table VIIb gives the
estimated combined means for IQ post-test scores. The overall inter-
action is sfgnificant (p < .04), with effects in the orcdicted direc-
tion for all models. The interaction ig not significant on the PSI

post-test analysis. | )

Discussion .

Interactions of the two lHertzig-Birch variebles "competence” and
"passi\{ity" with model show %uite similar patterrs across the *wo years.
Confirmation of the hypotheses reiating to these variables is npot
overwhelmingly strong (no substantial interactions are observed on the
PSI"analysfas). Nonetheless, the IQ analyées suggest that variables
relating to cognitive style may bequlte useful in predicting which
children -will méke swstantial gains within a particular model.

As obser\}ed in Part I, interactions of these variables with model |
seem to_‘be related in some degree to the "directiveness" continuum. »
Broadly, we oould say that more-directive rodels favor the achie’e— ,
ment of children making some passive apd/or no corrpeténcé responses,
while the less—direc‘g.ive models affect more positively the scores of
children naking some competunce and/or no nassive responses: The
éonSpicuous exception to this formulatic_)n is Bank Strect, Wich falls
" with EDC and Far West in favoring children high in competence
responses, but is closer to the behaviorist model, Btjshell,"yith

¥

respect to "passivity".

—
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What is the reason for these nattems? Without direct abserva-
tion in classroerns, it is impossible to be sure why a model produces
rore measurable growth for one droup than for another. A few points
are worth making, however. First of all, the evidence from preschool
evaluations has suggested that very directive appm:\ches favor the
achieverment of the educationally disadvantaged‘:l Bissell (1970) shows
that low SES children do best in the most directive programs she
examined; the analyses described in this report indicate that children
without prior preschooling (section 2) and those initially scoring low
on the PSI (section 1) achieve mere in behaviorist models than in less-
directive programs. The frequency of "competence" respo;nses is, I
think, one nore aspect of "'educat_ional advantage", even though this
variable is not highly correlated with SES, initial IQ, prior
vreschooling, or age. In section VII, Part i, it is suggested that
children making many competence responses might have an advantage in
less directive models because saying "I don't know" 1s a response
likely to elicit helr and information fiom adults--while passivity,
refusal, or substitution may not. It is less clear why such children
would be-at a disadvantage in more directive models--unless, ddults
in behaviorist models respond negatively to this style. ' : -

Taken together, the 1969-70 and 1970-71 analyses LndlcatL that
w1th regpect to dleren ma}unq many passive responses Bank Street
teachers may act differently than teachers in other less-directive

models. The model interactions with "passivity" suggest that in

11 use this temm in its broadest sens\é,to refer to groups of children
who tend to do less well in school. .



other less-directive models teachers may give less instruction and
attention to children who respond passively to probléms which they
cannot solve unaided.l It may be that the Bank Street program is
different because of its stronger emphasis on socio-emotional de:/elop—

]

ment.” If the model focused teé%\ers' attentioh on goals in this
area, it may make them more aware of the needs of children who act
very withdrawn. Alternatively, socio;emot_ional growth may a.ffé-ft the
IO test scores of these children more directly than those of less
"passive" children. Other interpretations are clearly possibl:; it
wouldd take direct dbservation in classroams to be sure which espects
of the model are wost relevant. A
These two variables s A 1 to be in some ways more interesting than
the others considered in I: report, be&(:jause they related so much
nore directly bo’th;a child's actual behavior in a cognitive situation.
We still do not know why a child behaves in particular ways during the
' IQ test. Nonetheless, the data suggest that model .gLLidQliI;BS influence

the way teachers respond to these different response styles. It seams

~d

likely (though as yet ﬁnpmven) , that if ou}\f_ndex of responsc style
were nore sensitive we ocould see nore substantial model effects.
Perhaps we would then be able to judge more precisely which aspects of

particular mglels are mosF salient in‘ favoring the gains of. one or
another type of child. ‘ t
{ . ¢
1

-~

Ithere is evidence that in at least one "open" preschool, teachers initiate
more contacts with children who frequently seek them out. $ee Monaghan
(1971) for documentation of the wgy in which patterns set by the dhrild-
ren in the fall are maintained thrpugh the spring by the teathers.

L “ '
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- Discussion

The introductory pages of this report raise three questions con-
cerning the interaction of éhild and model .chara.cteristics. First,
which characteristics of children irlterac.t most . power fully with model?
Second, what are the patterns of intera'lctions; are the considerations‘ .
which other researchers have used to cate;gorize programs relevant to
the interactions we cbserve? Ax;d third, how mportaﬁ/t—\ interactions
in explaining outeomes on coggitive test.'-:,;’) Se;ctibn VI)Zer PartlI
presents tentative answers to these questions in the light of the
1969--70 Planned Variation data. Mafny‘of these pr/edictions ‘are ‘
supported by the 1970-71 analyses; some require further qualification.'
7

Ceneral Predictions and Findings

]

1. Predictable, significant interactions of model with ethnicity
and SES will not be found. )

> This prediction is supported by analysis of the second year's data.
In the 1970-71 PV data, ip%,éractions of model with ethn.icjv'ﬁ%/ are signi—\
ficant for the.PSI. However, these interactions are rb{ ‘in ;‘tl‘le direction
predicted on the be;sis of the 1969-70 PV data. For th:a cormbined SES
neasﬁre—“—whiw weights evquavlLyvfamily size, mother's educational level,
and family income--interactions with model are trivial for both the PSI
and' the Stanford-Binet. )Interactions of model with indiviqx\xal SES ‘
‘components are in some c&ses significant, but they do not follow é

-cdnsistent pattern.
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g8
.

For nmost nbdels the - eftect"of sex on test score will be small.

For one or two models, however, :he effect will be predictable

and 51gn1f1cant .
Although sex differenges on the Stanford-Binet are in the direc-
tions predicted, tﬁey do not reach statistical significance. For

children without *prior preschooling sex effects do appear to be small.
7 There is, ‘n'owever, 'someé indication that for children past the first
w 1
year of preschool sex may affect achlevenent more strongly the
. I

PSI data show second year boys in more—directive models soorlng sub~
stant®al l‘xigiuex"tl“.an boys in less-directive models; di fferences _
between the achievement of girls in more- and less—directive models
are negligible,

3. An 1nterpretable interaction of a _93 with model is unlikely.

The 1970-71 daba——partlculatrly the 1Q data——tends to support this

_predittion. However, there are’'some indications that on this round of

data the two behaviorist mcdels, Busheil'and Engelmann-Becker, fall
together iff ‘favo'ring the PSI achieverrent of younger children (this

is not true ih the 1969~7O analysis). In t_}‘xe less—-directive models .

* A
age appears to have inconsistent effects on test scores.

¢ ///
4. Interactions of model with initial achievément, pfior pre-
schooling, and the two response style va‘ri’ab@e_s assivi
and "competence" may follow logical and predicyible pattemns.

éhis prediction 1s supported, in a limited sense, by the 1970-71

[
PV data. On the Stanford-Binet, interactiorss of the two response

style variables with model and model-group are as hypothesized.

Interactions on thé PSI' are ngt significant.

-~
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Interactions of model and mI;Dde-l—group with prior prgschooling
also follow similar pattems across the two years of PV data: on both
tests children with prior preschoéling appear to gain somewhat more
in the less-directive models, while first-year children do best‘in/(';qre'—
directive programs. ~

Inte‘ractions of initial achievement with mcl)del—group follow
predicted patterns to some exbe:nt However, his s}atenent reqilires

. oonsidenr?:ple‘ qua%ificatr:ion: the initial IQ variable, used in both
1969-70 and 1970-71 analyses, looks quite differest on the two sets of
data. But when initial achieveﬁenf is measured by the PSI pre-score |
on the 1970-71 analySIS, 1rteréctlons-—atg least for the PSI--are as

<.
pradlcted +Children of, low initial score.do better in nore—dlrectlve

e

models than ¥n less—dlrect_we ones, while for high-scoring children
' the opposite '}-‘s true, However, because of the different patterns
found for the two indépendent variables initial IQ and PSI pre-score,

we must be very cautious in assigning importance to those results.

) 3

5. "I‘he "directiveness" continuum may apply to interactions of
initial ablllty prlor preschoollng and "conpetence" with
model; 1f an exception is made for Bank Street, this dimen-
sion may apply: to 1nberactlons with "passivity".

The 1970-71 PV analysis tends to support this: prediction. As
indicated above, ﬂle interaction of PSI p"r‘e—soore with model-group is
significant (p < .001), and L_} the predicted direction, for PSIT
gro‘uped—nodel régressions. Interactions of prior preschooling aﬁql
"competence" with fodel-group follow pred?ict;ed patterns and reach
acceptable levels of statistical significance (p < .005) on IQ
analyses although not on the PSI. Interactions of "passivity" with

[Kc '
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model are as predictec:i bn the IQ. Nevertheless, confirmation of
predicted patterns is not as strong as it might be beéausél in general
the interactions reacﬁ Significarzce on only'one of the two bests
o 6. The dimension of directiveness does not apply to. interactions
' of model with sex. Interactions cbserved on the IQ measure
may relate to quite another aspect of the leaming'environment:
the degree to which adults use concrete dbjects in their-
teaching.
i‘he 19%0—71 data do not suggest striking O_Onfinnat_:L-on of thlis
?prediction. 'Altﬁoug’n sex effects witﬁin models are in the predicted
dirxpction for the Stanford-Binet, they do not even approach statisui-
cal significance. Furthen;ore, there is same irxiication‘that the
dinensiérl of directiveness méy. apply to interactions of model and sex
in the PSI. The PSi grouped—mdei regressions show a substanfial
and signilficént second-order interaction of sex, no‘del-grﬁup, vand
prior preschool experience, A;:ooniing to this analysis the contribu~
tions of sex and model-group to achievement are essentially additive
for’"first—year:childrm:: girls do a Little better than boys; more-
directiv~ models seem to boost sores a bit more than less‘—direc(tiv:
Qnes. For children with pricr prescho‘c;ﬂ_ng, however, fhe;«?ituat':ion
seems to be quite different. Although girls score about the same‘ ,
reqardless of which type of program they are assigned to, boys do ,
substantially (nearly three-<arters of a standard deviation on the
PSIlpost—test) bettér in the:more-directive models. |

7. None of the eight PV models will produce optimum gains for
all types of children across both cognitive measures.




This hypothesis is supported by the 1970-71 data. 'Altho'ugh the
main effect of the Weikart m::sdel\on the Stanfqrd—Binet is so strong
as to dwarf interaction effects, this is not true for the PSI (see'.
Smith, 73, for a detailed analysis of model effects on the PV
oognitive battery) . I‘n terms of the IQ test, then, a'l types of. \
children meke larges gams in the Weikart model. However on the
PSI the situation i,s differé.nﬁ- for this test interaction effects
tend to be as large as model effects, so that the model which
produces opiimum géins for one type of child is not the one which

Al
works best Tor another.

- Sunmary and Conclusions =~ - -

These general hypotheses provide a goodj startiné point for a
discussion of broad questiohs about the.relative signi ficance iof)
different.child variables, the usefulness of conventional model
émupings in predi_cting-interactions,- and the overall 'impdrtanoe of
intefactions in explaining cognitive outcomes.

The first quésti‘on raised in- the introduction concérns the rela-
tive importance of interactions. of model with differ.ent variables or
types of variables. .As I no in the discussion which concludes

| Part I, this is not always easy to evalu.?&te, since’ the size and signi-

ficance of an interaétidn uoes not necessarily tell us how important -

it is. Thus, ethnicity-by-model interactions are significant, or
nearly so, fcr all analyses. But because tiie lirection of the dbserved
effects is consistent neithsr across years nor across tests this 7

interaction does not help us to predict which ‘dlildren will benefit
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most from paxjticular models . 'In order‘to decide which variable:s are
rost Jmport:ant, it is necessary to oonsj_dellrcthe size and significance
of effects, the degree to which they are ooﬁsistent across ?:WO years
of data, and the interéretability of the pattermn dbserved. Using
these criteria, the two response style variables, "campetence" and
"passivity" seem to be among the most important. Although inter-
actions of these two variables with model and_rrodel’group are insig-
nificant on 1970—71'PSI analyses, the interactions Vam significant

. and in the predicted directions for the IQ analyses. On this measurc,

the pattern of observed effects is the same for both years of data,

and make$ sensec in the light of what we know about. preschool curricula.

To a nore' limited extent, we can say the same thing about pirior
preschool experience. Although not all th;e predicted intérac':tions
r?ach Stat‘_,is:tical significance, the ‘pattern of effects is . _very similar
across the two‘years of data: children with prior presqllooling gain
mos‘: int less-directive models, while ’,fkirﬁt year children do best ir
rmore-directive prograns.

For three other child characteristics, initial achiev-ment, sex,
and age, the 1970-71 analysis indicates, the existence of interpretal;lc
interactions of some magnitude. Howewver, since thesé interactions are
un;replicated, I' cannot speak about them with equal confidence.®

Interactions of initial achievement, sex, and age with model
appear to affect children's perform\a.nce on the PSI post-test but not
on the Stanford-Binet. The 1970-71 datalsuggest- that behaviorist
models favor the PS,I achidy t of young d’lildref;, those initially

scoring low in the test, and of¥poys with prior preschool experience.

-
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“Within-model differences are sme}l‘ler' and somewhat lessﬁ consistent for
less—d:ireculve models. The analyses relating to age and PSI pre-
score lead this writer to infer that behaviorist approacheé are
especially‘e%ficient in facilitating the learning of chlldren who
have not yet reached a certa_;x basal level of achievement; thev
suggest that other, more open—ended approaches may work better for
children who because of age, érior preschooling, or natural precocity
start the year Smat ~be't,:ter prepared.

These results parallel thdse reported by Bissell (70), in her

" analysis of the contribution of SES to final test score in different
types- of preschool programs, and to Bar-Yam's surmmary of ATT studies.
Bi&sgll's analysis shows that although children of higher SES outscore
low SES children in less—st;uctured or directive preschools, this is
less'often true 'in more-directive programs like Bereiter-Engelmann.
Similarly, Bar-Yam reports that in a nutber of.studies of blder
children's learning, students of low ability appear to gain n‘ore in
"directive" programs than in "permissive" ones; for high—ability.
chilc“treﬁ the choice of curriculum appears to influence perfomanoe
less. As noted earlier, these studies differ from Planned Variations
:;n a nutber of ways. Nonetheless, the similarity of the pattemns is
sugaestive.

.

Interactions of model an'd model-group with two remaining variables,

SES and ethnicity, appear to be of a good deal less irmﬁt'. Although’
interactions of model with ethnicity are sigx?ficant in both 11969—70
and 1970-71 ana-ly.ses, the pattems are inconsistent, even contradictbry,

acro3s the two tests and the two years of data. Interactions:of SES
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and nodel are not significant in either years' analyses when SES is

cfiefined by a combined measure..

¥ rr‘he PV data indicate that the andlng of Bissell and others that
S~

'more-dlrect_we models favor the achlevement of lo.v SES chlldren may
not. hold when the models are mplemented in the context of Head Start.
Interactlons of model-group (Engelmann—Bec]fer and Bushell vs. EDL

Bank Street, and Far West) and SES components do not even approach
significance eithe'r on IQ or PSI analyses. Furthermore, the main
effect of model-group is insignificant (and favorable to less-directive
models) on IQ analyses, and rather fragile on PSI analyses. (Although
the: effect faworing more-directive models is significaht on some
cnalyses, it is 1n519mflcant on others the magnitude of the effect
_dependcs on the choice of other mdepende:g varlables) Krwwmg that
the whole PV sanple is of low SES cor}'pa.red to national norms} we had
expected to f‘nd st.rong effects favoring nore—dlrectve medels on

both cogmtlva measures, but this is not the !case

- . There are, I thlh& tWwe general- poxnts we can make apout the
velatlve urwortanoe of the child variables con:idered in this repc _t.
First of all, the variables whose interaction with model foll the
most consistent pattem acro:ss the UNMarS oj data are those which-
r-elate most directly to the child's behavior and experience as a
learner: the response style yariables, and prior preschool experience.

Second, none of the variables which interact interestingly with model

Ton the NYU booklet 4a, which tests knowledge of 1 ard nutbers,

the more-directive models do show stronger gains. (1is is not: surpris-.

ing, as the other models do rot place major emphasis!on this type-of

learn_mg (See Smith, 73.) |
EKC

. SN
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or model-group describe irTmtable charact;eristics of chlldren .Al-L of
" them describe the child'at a particular pcint in his éddééffignal
exp-eri_ence:. 2ge, PSI achlevexmt, prlor preschooling, and rebponse
style: all these things change fppm-year to year. Sex by itgelf
'shows no consistent interactions with model-group; only when it is
considered in oonbmatlon with prior preschoollng is the fnteractlo
strong. The impact oj J,cular Irodels on lltl.le boys may depend :b
whether or ﬁot they -flave:b_een in’school beforfa. IQ, which changes ’
less "over th‘e vears than z;:hie‘ve@nt': lgvel, interacts‘ far less _pbwer— ’
fully with model and model-group.

This second fi ndir.xg—-t‘hatﬁ the characteristics which ir;te:act ost
strongly with program type are those which are not ‘immutable--is d
strikingly consistent with‘_; regults reported in Stodolsky's cbserva- |
tional study of children's dqo'ice—grﬁking behayi_c;r in several ppéschobls‘
(72) . Stodolsky présents cdrrelations of ten ob,se'rvational'variables

v

with age, mental agel (as n'easuf:ed by the Stanford~Bi'net} ar:d IQ; she
also reports effects of sex and SES on. frequency of the obsen/ed
behavmrs. Correlations of obser\{at_lon variables w;th age and’ nmtall
age are strong; sex effec;:s on—observéq‘behaviors are at.a nummum,
but differerces are éigpificant for two of the ten variabl‘es‘;'gffé’c‘ts
of initial IQ or SES on the ten cbsérvation ‘variables_’ are all insigni-
Picant. All Stodolsky's cbservational variables' relate to/children's

behavior in preschool settings where they must-decide for themselves

&

lvental age (M) as measured by the Stanford-Binet correlates .75 with
PSI pre-score in the PV sample” (fall 1970; see The Quality of‘gﬂ:; Head
Start Data, 1973). The correlation of IQ with R8T scare s lewer

(.54) “because the IQ, unlike MA or PSI s;ore, is s,tandartlued for age.

»
N ..
<7
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how to spend time; differences on such measures might well relate to
chiitdren's achievement in less-directive models.

To me, these results mean one thing: the strategy which works
best for a child today is not necessarily the one wilich will be |
optimum next month or next year. This 1s nothing new: plenty of
goodu teachers use this knowledge every day in their classroom,
allowing first-graders more freedan, for example, as their readinq.
skills improve and they are more able to work indeperdently. XNonethe-
less, the point needs emphasizing: all of the PV anal;/ses described
here lend weight to the idea thaﬁ we can increase preschooiers‘
adnievenent.by adapting curriculum in part-_lc,alar ways for particular
children. None of the data support the notion that the choice of
curriculum for a particular child or group of children stould be final.
Those characteristics of children which do not change--ethnicity,

SES and sex-—are precisely the ones which do not show consistent or
interpretable interactions with model.

The second question which this investigation has soqght to answer
oconcerns the usefulness of various model groupings in predicting and
interpreting interactions. In the dischission which followed Part I,

I answered this question tentatively, saying that the 1969-70 data
suggests that the dimension of "directiveness" applies to interactions
of model with ini*ial IQ, prior preschooliﬁg, and the two response|

i
style variables, but not to interactions of model with sex, ethnicity
and age. The 1969-70 analyses raised the possibili“y that interactions
of sex and model might reléte tc another dimension: the dégree' o

which concrete abjects are used for teaching and leaming. , S
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The 1970-71 analysis supvorts the idea that the dimension of
!

directiveness applices to interactions of initial ability, prior pre-

schooline and response styld Variables with nodel. But this Seccmd LN

year's data suggests that the dimension may also relate, in limited

ways, to interactioné of age and sex with model, These interactions

are observed only on P3I énalysos,@ and not on th\e\I-i;k Sex effects

on thn IQ give very limited support to the theory that an emphasis

or learning through concrete objects will favor the IQ gaihs of boys

nore than those of girls. Fosever, the abserved effects arc not

significant. 7 A .7 - - '
The dimension of 'direc*&v.eness thus looks ioire inportan.; to

interactions obsérved-in the ']7970—71 analyses than to those found in -

le
1969-70. But while éa‘/ing this I want to emphasize again that in
1eSse an_a.lyses, the main e%fect of "directiveness'" is small. Although

chi.dren in directive models score a little bit higher on the PSIT

they Jdo slightly (insi gnificantiy) less well on the Stanford-Einet.
These dbserved aiffemnces betw=en the two tests are ;:onsistent

with early results reported by Robert Soar in his analysis of pmcess.

and outcome in selected Follow-Through models (71). In the tirst two

!
Q

years' data, Soar found .

atendency for abstract measures of pupil growth to relate
positively to <lassroom behavior dimensions that reflect
punil' freedom and self-direction, whereas simpler, nore
};oncﬁéte neasures of pupil growth tend not to relate, or
even in some cases tO relate negatively. In contrast, but .
relatively consistently, the simpler measures of pupil

growth tend to be related to:classroom behavior dimensions _
rerresenting more structure and more control on the teacher's -
rat. ' ' '
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Filose relations do not hold in Soar's analysis of later Follow-Throudh
data (Soar, 1972). Nonetheless the carly pattems are of intorest

rause they parallel those reported for the 1970-71 PV analyses: oo

.-
<, R . . . . . . . -
the gl, 2 test heavily loaded with infermational items, diilidbon in
. 1]

< -

.ure-directive models score a little higher than those in the léss-

A
dircctive grop. On the Stanford-Binet, by contrast, the very modest
. A
tand insignificant) differences betJeen model-groups fawr the less— —

directive m™dels.

The third question we have asked about interactions of chil:l

¥y

characteristics and rodel concerns their overall. mportance.  Can we
say that one model or type of model is "best"--in the lindtod sense ot

maxinuzing cognitive gains--for all children? Or arv interaction

3 -

[

cffects in fact yoje sustantial than model effects? The 1969-70
aralyses indicated that the answers to these questions were: dif feredt
. ' ¢

for different tests; although on the Stanford-Binet interaction effects
were more substantial than model effects, this was less ofteh t e
for the PSI. For all rodels except Weikart, a sirrtilar pattern is
cbserved in the 1970-71 analysis. The effect of t#€ Weikart modell on <
IQ post-test scores is, however, so fsubstantial to dwarf the imy\n't.:
ance of interactions. (For nore on (his, seo Smit'jl, 1973) .

On those_of the l970—7l'ananlyses in which five andolzs are grouped
as more- or less-directive, the int;eracf.ion of rrpélel—grom with child

characteristicg explains substantially more of the variance in post-test

Yad the Fort Walton Beach Weikart site not been excluded in 1969-70 analyses
the pattern across the two years would have been more similar.

o

FERY

~
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’
sbores-~both PST and IQ--than does the main ‘effect of model-group.
T main effect of model-group explains 1.2% of the unique variance

. ) . - 1 . , o > -
in PSI}\N\M:—test scores and .5% of the variance in IQ scores.” Inter-

actions of badkground variables with model-group explain more than
Iy :

12% of unique varyance in both measures. Tables in Part 17 which refar

to grouped-_-m)del" l}ées (b, Ib, 11lb, and VIIb) indicate that

neither aoproach re directive vs. less-directive) is optirum ro.

all children. -

7 This is less“clearly tr.ue on the Analyses where effécts of the
cight models are considered separately. Effects of rodels cxplain
sogpwhat more \‘/ariance[ and interactions of model with child variables
ex?zlain less. RNonetheless, for the PSI‘we can scill say that no one
model produces optimum results for all chilciren (sec for cxample, -
Table IIa, which indicateé $hat Tucson maximizes PSI gains Mor child-
ren with prior preschooling-::- while Welikart favors those without
pms;‘hool expericnce) . , .

rI“he model analyses olf 10 pdst—tes " scores réveal quite a differ-

ent s‘tuation. Altho@ interactions of H;Odel with several Fhild
vari: les are significant, the maig éfféct,of t?;e wWeikart model on
IQ post—teét scores 1is so r-:ubstant;iél.as to J;eduge-the inpbrtz;nc_e of
interactions. For 1970-71, wé could say th4at, in terms of. IQ, all

: .
types ©of children gain more in the Weikart nodel .3

.

Lprom PSI regression 3-grouped models. - .

“From IQ regression 2a-grouped models.

3Bet;~een—mdel differences are small for the other seven models, so

that if Weikart were excluded, no one of the remaining godéls would

‘produce opti.xww IQ gains for all types of ,é%.ildren‘ .
¢

[

1
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these findings have, I Uﬁrﬂ(,(certain mplications for educaticnal
. 5 .
volicy and regsearch. Firgt, and nost important, they support the idea
that educationadl diversity can benefit children. Although the PV . lata
indicate that one model, Weikart, may be astonishingly successful in
‘promoting IQ gains with all kinds of children, they do not sugoest
that one type or modesl (mre’—d_trcf*tlvc vs, less—directi :) maxiniizes

b'

cbqnitive cjaim} for all kinds of childrcn. The inconsistent patterns
. fQLmd 1n 19"70 71 analy%eb o the PST and IQ post-tests suggest that ' /
the tholce of educauonakf)mgram should depend on the outcome sought K
as well as on the children, sincé ‘main effects as well us intcractions
’are son‘r'zwhat diff&ent on the twp tests. '-.“he Welkart rrbdcl, for example,
although outstanding in its effect on IQ post-test scores, is scmewhdt
less effective than L;ngelnarm-‘Be(;ker in raising PSI scores. . RN
If tjup PV analyses indicate that a choice of curric:ultxm which

; - -
take. . 'into account the differences among children may r#ise test
soores éigrdficant?y,' they also sucigest that diversity should be -..\

' H

created on the micrc rather- than'the macm"level—-fwihthin schools, pre-
schq\o‘l centers, or C..ssrooms ,' rather than jﬁst within ci_ties\ orl £

B

school systems. °. say this for two reasons. First, é&l the eviderfoe- ) .
from the PV analyses points to ‘the fact that global raphlc

mriabl‘es like ethnicity and SES do not interact in a pr ictable way L ;3
~with model, Yat le:ast in a Héad Start setting. Second, these data

indicate that children's educational needs change——that ;&hile one

model may efficiently raise the scores of four:year-olds without prior
preschoolinq, another apéroach may berefit these chi’dren a year

later. 1If, as I have arqued, the variables which mzcter most are

v
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those which :clatcr‘to classroom behaw.or and learning sthVle, then the
desion of cumculé should be flexible. Otherwise half the benefits
of diversity will be lost. ) - ]
We havé, I think, alway;c;' known that no one edu.catic.mal approach‘
Works well for all teadﬁers. I we can also demonstrate that no one
type of curriculum is best for all children, then perhans reformers
should stop trying to change *teachers' styles and instead start help-
ing individual teachers to do what they see as a good jab in the way
in wrish the‘y feel nost effective. That effort, plus assignment of
children which takes account of pupll needs and teacher:'' styles,
N

might raise children's soores as well as teachers' norale.

' What, if any, is_the educational significance of the cf iccts

B -
described in these paqes? Given what Ye have hequn to suspect both

about fhe limited impact of school dlfkerences generally (Jenc:ks
et al., 72), and about the mortallty of preschoolBIQ c_,aJ_ns (Steamns,

'/l) , it seems qult,e possible that é;dlfferenoe of half a standard

' dev1at10n on the PSI or St:anford—B*net will not in fut. Ire years

translate itself intc higher,earnings, greater social mobility, or
even improved understanding of fifth grade arithmetic. Nonethr:less,
differences of this magnitude c;o suggest tha: in the short-run, over
the course of the preschool year, children are learning same kinds of |
things considerably faster than tl;éy' were before the Head Start
e:-q;efienoe. The analysé;s cﬁescribed here suggest that for particular

typeu of’ chlldren s0me ~duc auonal env1ronnents fa01lltate this
oy '

learning more than others. :nd Whlle these dlfferences may make lifgttle

mpact in the long—nm of people s lives, they may r “lect some !

»

ERIC» : : /
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irwortant differences in the match be;ween children's present needs
and thelr preschool expericnce.’ A} “

Given the very real limitations of the cognitive tests used here,
and the great importance of other'goals of preschooiing, both cogni-
tive and non-cognitive, we cannot be very sure that optimizing gains
on the PSI or the IQ is of primary importance. But I do thirk it
worthwhile to investigate why some children gain more than others in
particalar envizronments. Q%e cbservational studies which would
illuninate this point might wgll shed light on the first cuestion:
what kinds of growth do¢ these fest gains reflect, ana how important
are they anyway?

This report demonstrates, I think, the néed for further rescarch
on the interaction of child and model variables. The Speéific findings
discussed in these pages are nowhere near clear-cut enough to be con-
fidently translated into classroom practice. Replication of any
patterns reported here would be interesting and important. Neverthelégs,
one point seems to stand out* YeSearch‘d;;ected at the question of
what kinds of Frograms will benefit particular children in particular
ways should look at characteristics cﬁildlﬁn\wh%Fh relate as
directly as possible to their behhyézf in cognitng situations. This.
is nb hew idea: a ﬁﬁmber of gooé studijes have done\bﬁgctly this, often
with interesting results (for a summary and review OE’;éy?faP such
studies,vsee Lesser, 1971). Howeger; too ‘little work of éhi?.sorp has

been done on‘the preschool level: we need more Sensitive indicgs of

. ‘ . .. ) \

response style and ideas about what other variables relate to .
children's ~lassroom néeds; we, also need Ebservation—?tudies which "\
[} N

N
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illuninate the reasons for observed interactions,

In designing studies which mig.ht help us understand which child-
ren are likely to make what kinds of gains '1'—11 particular environments,
we should bear two points in mind, both lessons of tho Planrpd

Variations Study. First, almost all classrooms provide a mixturc of

more end less-directive situations. While this may make interprotation

of data more difficult, it provides a real opportunityfor those
interested in children's learning to observe one child ip a range ot
learning situations and learn what "response style" means in practice.
Perhaps we need instruments which help us cbserve the dif (f]crencﬁes——
and similarities--in ways in which children rosp;md to ntne and less
formal situations within the same classroom and ways children
affect learning environments. |

The second lesson whil emerges frorﬁ.the analysiz of Planncd
. Variation data which is described here is that in order to learn
about interactions we need small emrimental studies desi.gned 1o test
specific hypotheses. «¥n data dredging og;érations of the sort descrised
in this, €L It one tor often 'lacks, in the end, the very information

one needs in o@r to understand the nmost provocative find'ngs.

¥
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APPENDIX B ™
PROGRAM EFTECTS ON HERTZICG-BIRCH RESPONSES AT TIME OF PRL”I'ESI'I‘
!
Because the Stanford-Binet pretest is given approximately three
&

- weeks after the 6puu'ng of school, it is quite possible that differ-
enc mxdel ermphases might affect children's style of response even on
the initial test. It is ¢f interest to know whether this is so-—-
to know, in the terms of this thesisv, whether, for example, a high ‘
proportion of children in one model: score "'high" (above thie median)
in paus.ive responses, while most of inse in another model score low.

And if l)Qt\Me‘qzn—mylel differences of this sort exist, we must ask how

.~ -~

they relate to the interactions reported '.‘:p_these pages.

Table A-1 shows the number of children in each mode’ who score
high and low in passive and competence réSponSQS. or 1969—76 and for
1970-71. A’)62 test has been used to evaluate thé“significance of .
betweén—uodei diffcrenc;és' for eachlvariable and‘ each vear, Differences
are sigrificant (p < .01) ‘both years f_or.incidenco of passive responses,
. and, irn 1970-71, for incidence of cbrq)etence responses. Differences -
-are not significant ;bove the .05 level for incidence of conpetence .
responées fo'vvr 1969-70. | .

what causes the obsefved differences and how do they relate to
interactions reported in the test? If the differenoes derive from
model effects on response style we would ex‘pcct to find oox%s:.i,é_tency
fram year to year. The patterns for thg two 'yea.rs of data are not,
in fact, strikingly consistent. This is especially true for compe-

tence responses: in 1969-70, 67% of the children in Bank Street o

’

~
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cllassrooms are class1f1ed as low m @swe responses. In other'_
nodels fewer than 60% of the chlld.ren are soored low. In'1970-71,

by contrast, sonmhat fewer children in Bank Stxeet are classed as

" low in oorrpetence responses than in the samole as a whole. The :
‘3(, value is a‘ttr:.butable instead to the large nunber of Engelmann
Becker cnlldren scorlng low on thls variable, and the large nunber of

2

EDC chlldren scormg hlgh | o C ' ©

The dJ.strJ_bu* 1on patte:m fo:; pass1ve mesponses 1s on.]_y Sllgutly

more oons:Lstent acros.s the two séts of data. 1In 19690-70 the s1gn:L—

o

- tency we observe.

J

[¢]

L:Lcance of bet:deen—nodef dlfferences 1;, maJ.nJ.y attrlbutable to the .
large nurber of Gordcm chlldg'en maklng no pass1ve responses whte in

1970-71 slzeable dev1atlons from the general pattem are eVJ.dent for

tngelnarm—Becﬂcer,;,.Tucson, Bus_he}l,. and Weikart. The smgle oconsis~:
. . . Q

/

is the lange nurber of Engelmann-Becker children
" ~ . N . [+3
making passive responses both years. ‘- o - u

o c

s leen the lack of oon31stency between 1969-70 and 1970 71 I -

o

would attr:.bute most between—xrodel dlfferences to tester effects I

s Q

' wou.].d make & tentatlve excgption for Engelmann-Becker, saying that - -

the data does suggest that % even after a few weeks in that model
chlld.ren may make{nore passive responses to IQ test items than we
would otherw1se exp\ ct. In view of the nodel enghas:Ls on oorrect
answers, thlS does not seem surprlsmg . e

"How do.the between-m)del dlfferences reported here affec‘& the
mterpretatlon of 1nteractlons betiween response sg:yle Varlables and

PV nodlels7 FJ..'CSt the mgmf:.cance of between-nbdel differences

~ suggests ﬂ1at the’ Hertmg-leﬂu vanables may not be as rellable as

: 0

"o
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o

we woulé hope--that they are prbbébly affected to some degree by

differences between testers.’ This is not swrprising, but it is
- ‘ : ‘ +

0
on pgetest data suggest that children's initial response style is

i . : o .
. in most’cases independent of model. A possible exception, Engel-~
< . . o . ‘ . ! o
mann-Becker, %ay increase children's tendency to respond passively
. ' 0
even at-the time of pxete%t'.‘ Given the fact'that this model may

.\\ " . . )
encourage this type of behavior it is somewhat surprising that the
< . . ) s ] o

0 _ . —
mpdel does not shwft.mnger effects” favoring children high in
" < A . . . W ‘o
passive IeSpo',n)ses._ e o ® e
. . o
o] . N s , . . .
. ° - N
. ¥ T Y
: D . ©
o .
. ° .
Do
4]
el S o ¢ ©
o . ”- . .
%
r o AN
. . ! /"
- Q .
[N
*
N
A}

ﬁ}ifortunate. *Second, the general absepce of consistent model effects
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" APPENDIX C - S

LY

"o ADDITIONAL NOTES ON SAMPLE AND METHODS,-
[o] © ] -

9

1969-70 Analysis

@ N

Analyses done on the 19€9-70 PV da™a do not include @ll children
and all sitesy Ind.1v1dual d'uldren are exx:Jaded when the data
recorded for them appears to be mconplete ofmvalld In order to

be mcluded in the analyseo, a chlld has to meet ,all of the followmg
\\ ' .
criteria: ‘
. O . . .
1. The ages given for his pre- and post-test are comparable.’
‘This means.that the chronological age listed for the spring
: ~-test exceeds that given for the fall test by elght to ten
! Lo nmonths. Valid ages are crucial for the Binet, si the
chronoldgical age is used in ooxrput.lng IQ. ’

2.0 Engllsh is h.ls flrst language.

=4 -

3. His age at pre-test is 47 months or more.

[

4. His test scores are judged valid by the presiding tester.

5. Information on his age, sex, and ethnicity are.conplete.
S, :
6. His ethnicity is given as, Black or white.

-

' Three sites--Fort Walton Bead1 Tuskegee, and Ola.LbJ.——are
#

\excluded from all 1969-70 Q0 ana.lyses Fort Walton Beach and Tuskegee _

are el:.mmated because the Planned Va.rlatlons study suspects thee}.

~' valld_lty of 1969 ~70 IQ data from. these sites. -Oraibi jg excluded.

— " Vfrom 1969-70 and 1970-71 analyses ‘because Qu children in the site
are ‘American Indian;‘ since no other site mcluds Indlan children

~

Q the sample can not be con51dered oompa.rable.

T

S'
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1970-71 Analysis

W
W

‘Criteria for including individual children in the 1970-71 analysis

N

are sindlar'to those used for the 1969—707data, with these additions;

a.

Children are excluded if their age at'pretesé is less than
46 months.

Chi ldren are excluded if information on their prior pfesch0014
experience is missing. ' -
Children are excluded fram the smaller Stanford—Blnet sample
if either their PSI scores or their Stanford—Blnet scores

are m1551ng or invalid. .

The only site excluded from the 1970-71 analysis is Oraibi.
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APPENDIX D~ . -

NOTES ON THE ANALYSIS.OF THE 1970-71 PV DATA

This_ appendix describes the analyses of covariance and regression

+ analyses performed on the 1970-71 Sample. - ‘

Analyses of Covarlance,/

1. Interachons relating to nodel .

A, .PSI sagp_le - ANCOVA

De,pgndent variable: PSI post-test

Sa_qgle: all children in the eight mdels with valid scores ~

*on PSI pre- and ;bst—test = 883.
_ Demﬂ The prellmlnary qnalysn.s of PSI took in mteractlons

of all categorlcal variables included in the 1969- 70 analysm-
v of post-test scores. The de51gn was prior pres_choo_llng,by
- sex by SES categoxy by ethnicity by model, with cova.rlates .
for age and pretest score. Because thls analys1s showed all '; :
interactions mvolymg sex and SES cabegorys Ito.b'e insignifi-
’ cast the final model was prior‘p;eschooliné by;detl*micity by
model, Wlth oovarlates for SES sex, age and pre-score.
B. IQ sample ~ ANCOVA - .

Dependent varlables- - PSI post-—test, 10 post—-test

- Sample: all children in ﬂle eJ.ght rrodels w1th valld score§
on x’SI and IQ pre- and post—tests = 305

~ Design: 'lhe design oF the analyses done on the SLanford—Bmet
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sarple was model by "competence” by "p.assivitj"l by sex:by
~. SES category by ethnicity’ ;2 covariates were age, IQ pre-

score, and PSI pre-score.

\peneral Inté&actlon Stuy R R

~; Dependent variables: PSI and IQ post;tests;.PSI and IQ gains

Sample: all ch,ildren with valid scores on IQ and PSI pre-
and post-test in Planned Va.tjiation 'of conmparison cl_assrooins.
- 607. |
ECngD_ K,e’tlmicit':;'y by pm{éschodl e)qaerieneé by SES ,\ucategoz_:y by
“passivity" by "oonpeﬁence"; co;fariates included ege, age as .
'a dummy variable ("old" and "yomg" dlmdgd at the median. age) v
. PSI pre—score IQ ‘pre-score, and two-way mteract.wns of these
varlables Separate regres51on lines were allowed for where »
o 1t-was~‘ Geemed necessary. The dependent variables we.re IQ and

PSI pest—test, and 1Q and PSI gains (covariates on geins - ”

analyses were age and age as a dumy variable) .

-

Regressmn AnalLes
| Unless othemlse noted, all regreqsmns have been done stepwlse
with maJ.n effects forced in and interactions allowed to enter one by

‘one to explain the maxirum addlt:.onal variance. Results glven in the

lFor explanation of these two Hert21g—B1mh categorles, see Part I,
Sectlon VII

' 2Because only three of the eight models had more than eight children
with' prior preschool experienice and valid pre- and post-test scores on
both the PSI and the Stanford-Bmet, mte.ractlons of preschooling
with model could not be included in IQ analyses, .Prior preschboling
was eliminated as, a oovarlate because for this sanple 1t pmvod

' nslgm.flcant :
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text. are for the step on which the standard deviation of the residuals
is minimum.

~

. » , l
I. PSI regression 1

. sample: all children with valid pre- and post<PSI scores in
the Plght models examned N = 883.
a. Purpose: preliminary investigation cf 1nteraction5 of SES

components with other variables.

. Independent variables:?_': rmodels, family size, noth’er's educa-

tion,‘ income, sex, ethnicity, preschooling, age, PSI pre-
~-score, mdel by famlly size, rrodel by mther S edu(,ation, model
by sex, model by race, model by pres,chooling.

b. Purpose: pirelinﬁi_iary investigation of interactions of ‘age

s -

and PSI pre-score with other variables.

Independent variables: models, family size, mother's educa-

tion, incore, sex, race, preschool experience, age,

PSI pre-score; age' Ey nodel, EST pr.e—score F model, age by -

lIn regression analySJ.s of this sort it is.only possible to enter
main effects for seven of the eight models. Under the assumsicion -
that model by variable interactions for the omitted model wou'd be
difficult to interpret, these interactions were also omitted. ihus,
in order to find the equation which best described observed inter-
actions, PSI nmodel regre551o,hs were run twice, omitting the Goxdon
model on one run and the EDC model on another. The results were .
naturally very. similar, except.where an interaction with one of.these
. two models was significant. Results-are given for the run which
include all significant interactions, but when the result for a
medel which is included on both runs is significant on one run and
not on the other, this -fact is noted in the text.

. ,ZDunmy variables used for rrodels sex, ethnlc1ty, and' prior preschooling.
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preschool by model; all first-order interactions involving
age and race.

) c. * Purpose: flnal equation deSCI‘lblng 1nteract_10n.> with model
of 51gru.f1cant SES varlables age and PSI pre—score
Independent varlables models; mother's educatlon, inoome

l

sex, ethnicity, preschoollng, age, PSI pre-—score model by
' m.x;l1et‘s_ education, model by income,. rodel by eex, model by

rape, nodel by iitesehooling, model by age, model bi/ PSI

pre-score; nodel.by age by presdqooli/fxg; all first-order

'interactions involving race, preschoolingg ; or age.
4

II. PSI-regression 2

, ’

: Sanple: all chlldren in. the nght models wlch valld prt— and

post—IQ and PSI scores. N =305.

a. . Purpose: to lnvest_lgate model 1nteractlons w1th 1mtlal IQ

. 7

- .and "conpete.nce" ) o | : \

=, ‘l
Indepen:lmt varlables m)del rother's education, .J.ncome, o

S
) s-'

mrpetence", ethn:LCJ.ty, age, PSI pre—score, 10 pre—score,

4 . \'

ot moael by mother's educat-_xon, n'odel by mcome model by oompe—

B te.r*oe n'odel by ethm01ty, nodel by age, nodel by 1n1t1al IQ,

ethnmlty by mothe !s educat-_lon, mocma, "oorrpetencc ' agc,

L}

and 1n.1t4.al IQ, age by mother's educatlon, -inoone, oonpet(.nce

-and initial IQ. .

K RS ) R
. /o . . .
v . 1 .
. ~ N “ o . ¢ ot «
. X . N / ' . .
< : .
.

~III.: PSI regressmn 3——g1’ouped m)dels" r.

*

'-Sample all ch:leren w1th valld pre= and post—PSI scores, Jn

Bushell Engelmarmﬂ-Becker, EDC Bank - Street and Far West

{+3 /‘ .‘ ’ N : ’
J - S

. . BN

o — .. ER

. . . ) NN LA
. R ¢ . , N\
. ) ~ b

- . P ) s N .. R
. .
~ H . .




188.

programs. N = 422, .

. PS1

Purpose: investigation of interaction of all childuvariables

with rodels grouped according to directiveriess '

Indepe.nderit, var‘iabl'es: ‘group (Engelmann-Becker and Bushell

»ooded "mole diractive"; mDC BanK Street, and FaJ: ‘West coded

"less directive"), family size, nother 's education, ;ncon;e,
sex, e’(ihnicity, age, prescllooliilq, PSI pre-score; all _first—'
order ,interact-ions lnvolvf g group, ethnicity, gireschooLing, »
or age; éll seoood—ov ~ i‘vnlizeractions involvi,ng‘ group and

ethnicity, preschooling or’age. : b

L

regression 4--grouped models )

S@le: all chlldren w1th valld pre— and post-PSI and IQ-

scores-in Bushell Engelmann—Becker, EDC Bank Street and

Far West :pmgrans. "N = 183.

Purpose inveetigation of iﬁteraction cof 4i'nitial' IQ, compe-; |

tenoe and prlor preschoollng w1th nodels grouped acoordlng to
‘ A

i
dlrectlveness . 183 . j l
\

\Ihdependent“va.r_iables group, famlly size, nother s“educatlon,

inoom, "coxfpetence",' pa531v1ty", ‘seX, et-hnlc1ty,|pr(.schoqlmq,
|
age, IQ and PSI pre—scor'e, model gmup by f:amlly sthc nother'e

education, moome,' "competence”, "pass,1v1ty" sex, | ,étl’:mlClty,

‘1 .
preschooling, age, I0 pre.-score;. age by.‘ famlly sizé : mothe.r'us T

_educatlon, 1noome, "conpetenoe", preschoolmg, se.x‘ and PSI

epre-soore ’ etlm.lmty by famlly 51ze, Irother s educatlon, 1notme,

oonpetence", preschoollng, sex, PSI pre—score, preschOollng e
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by famlly 51ze mother s educatlon, income, conpetence pre-

schoolmg, sex, PSI ple—score Second—ozder 1nteractlons
fvanOlVIHg group and ethnlclty, preschoollng, or age; ’

group by sex by ;Q pre—score

b. Purpo%e: 1nvest1gatlon of interaction of PSI pre;sco;e-with'

|
- groups.

s

Independent variables: as'in PSI regression'4a, with' group
l

by PSI pre—score substituted for _group. by 10 pre-score

1nter\act.10ns

. PSI regression 5

3 3 N

‘Sample: all c:hlldren W1th Val.ld pre— and post—PSI tests who | .

have no prior., preschool experlence 723
gm se: test.mg hyyothesea relatlng to age by modcl
1nteract1:>n . N ' o

Independe.r{t 'variables model famlly size, mother s educa-

tlon,-lnoome, sex, ethn1c1ty, age, PSI pre-score, model by
famlly size, n'odel by n'other‘ ] edueatlon, nodel by income,
model by sex, rn‘o‘del by ethnicity, n'odel by age, model bv Ps.i
:pre-score, and all first-order jrgteraetiohs ibvolvi_ng
‘ ethr_miéity or age.
i oo

a .
n . . )

10 regress;Lon l o \,‘
\

a_nE e: all'chlldren in} the elght modeis with valld pre-

and post—Psz and IQ scoreé = 305.

k

- a. mse J.nvestlgatlon of \ma_m effects and rodel mteract.lons _

with SES vaz;lables, age, and initial IQ.
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Independent variables: model', family size, motuer's educa-

tion, income, "competence", "passivity", ethnicity, preschool
ience,; age, PSI pre-score, IQ pre-score; m')del by family

size, model by income, model by mother's educaticn, model by

o

competence P m:)del by "pass;ves , model by ethmc1ty, nbdel

by preschoola.ng, model bj age, model by initial’ IQ, et}mJ_CJ.ty

by famlly SJ.ze rmther s educatlon, 1noome, "oonpetence ,
|
pasémes v presc.hool experlenoe, age by famlly size, mother s

educatlo,n, -income, preschoollng, and initial. IQ

}
Pu__rmse: further 1nvest1gatlon of nodel interacticiis w1th
: o ’ .

1

Independent va.rlables same as above.

P

QE main effects and 1nteract10ns of model w1th 1n1t:La].

IQ forced in as fa.r as poss:.ble Other variables germltted

to enter stepdlse

Py

Purpose: to\\test hypotheses relatrng to interactions of SES'
Iz

oonponents with model. = ¢ T

o

Independent variables: rnodels, IQ and PSI pre-score famlly
51ze mother! s\educat.i.on, 1noomc,Jsex, etl}mmty, preschooling,
-age, oonpetenoz\é" pass:.vz.ty", ethmc1ty by age, ethnlc‘jlty
by mother's eiucauon, rucson model by "pa551v1ty" ! |

Interaction of 1né?ome, mother s educatlon and famly size w1th

these models- Far\,West Bank Street Engehnarm-Becker,
\; .

|

. Ihese 1 mteractlons are férced in because they enter 51gn1f1cantly

in other 1Q analyses. S

EKC

wll Toxt Provided by ERIC

i -
|

-3
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Bushell and Weikart.

Method: main. effects, first three mteractlons forred in;

| mteractlons with SES conpo“.ents allcwed to enter stepause
VII. -IQ regression 2—¥<110L1ped models:

/

‘sample: all children with valid pre- and post-IQ and PSI

scores in Bush‘e’i{l, Engelmann-Becker, EDé, Bank Street; and
Far West programs. N = 183. _

. | a. Pu@sé~ investigation of interaction of all child variables -
with rrodels grouped accordlng to dlrer*t_we.ness

Inde jendent variables: model-group, famlly size, mother's

<educat.10n, lnoome, "oonpetoncx,", "pagsivity", sex, eUmici ty,
preschoolmg, age, PSI pre—s\core, group by fanuly size, -

~,

mother's educatlon,\ income, "‘conpetence", "passivity_", sex,
et_tmj’.city,‘ pres—choo']l.‘\ing, age, IQ px'e4\score ; age by famlly
siée, mother’s educafj;qn, income, “competence", preschooling,
_ - sex, and PSI pre—sc':oure; éﬂuﬁ.city by family _sizé, mother's
| | éduc;ation; ‘incon'e, "campetence", pfesduoo.iinéfﬁ,bx, PSI pre-
. score; pfeschooling by f.amiiy size, mother's éducation,
income, "conpetenoé",' sex and PSI pre-score; second-order
interactions involving group and ethnicity, preschooling, or
age; group by sex by IQ pre-score.

b. Purpose: investigation of i—ntéréct‘;on of PSI pre-scare with

e
-

Independent variables: as in IQ regressmn 2a, with group by

¢ PSI pre-score substituted for gmup by IQ pne—score u'ateractlons.
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VIII Q regre551on 3

_Sample all chlldren in the elght rrodels w1th valid pre- & d
post-—IQ and»PSI soores and no prior preschool expenenc;e.

_ 2. , :
I_?'m: testing' hypotheses ?elating to age I)y modeI Inter—
actions. o o | _

a. Method: main effects and flrst three. 1nteractlons force in.
Interactlons of age w1th Bushell and Tucson models forced in.
Interaptlons of age with other models allowed to enter step-
wise. ’_ - S ) ',‘ . ’ ' . |

Independent variables: models, IQ and PSI pre-—soores,

-

Lo . famJ.ly size, rrother s education, 1ncome, oonpete.nce",'
_ "passw:.ty", sex, ethmclty,- age, interactions of age and
<l_l’xrother s educatlon with ethn101ty, Tucson model by pa551v1ty,

model by age

‘b. Method main effec*'s foroed in; mteractlons permltted tc

enter stepw15e - E o .
\ ! rd
Independent Varlables model, age, et‘hnlc1ty, sex of head

- of nousehold, nother s eduqatxon, 1ncone,’famlly size, IQ

pr'e-—sébre; interaction of age with mother's’ education, sex
\\ N b N -.\ .

o . “ of head of hou:;ehold 1ncome, famlly size, ?e)g,e\thnicity,,

© ~— R

and nmdel . - . | | \\ ,

- "~

. . -
. BN . s e e
< . . -

-~ [N

l‘I‘nese lnteractlons are consmtenj;ly 51gm.flcant on IQ analyses and
are entered in order to nnprbve the model. -

\
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