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ABSTRACT

This evaluation of cognitive change in Head Start
childyren focused on changes in performance as opposed to -changes in
competence; specifically, that Pinet test perfcrmance improves as a
function of experience with Binet examiners. The study involved 93
children assigned to four groups who were tested for IQ gains during
a 6-week Head Start program in summer, 1968. Group distrikution by
sex was approximately equals; distribution by race was also equal in
Groups I, IT, and IITI. Group IV had only black children with pretest
TQ that was meaningfully lower than that of the other grcups. Groups
were given the initial Stanford-Binet either at home or during the
first or second week of school. At the end of the program, each group
was again tested. A preliminary analysis of variance of the mean
pretest IQ scores and the mean posttest scores showed that the four
groups were essentially similar at the beginning and end of the
program. These results indicate that, despite thes possible variations
in teachers and programs and in pretest IQ, overall differences among
the groups werzs small and random indicating that test performance did
not improve. Magnitude of change is also discussed in t»~ st » [ Not
available in hard copy due to marginal legibility of
document l. (MK)
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CLANGES IN S?ASFORJ-BINET IQ. PERFORUAKCE VS COMPETENCEl

William J. Meyer and Byron Egeland

The evaluation of changes in children's behavior as a result of experiences
ad Start classes, or other compengatory education programs, has typically
ved a prc—tésc post-test design. Thus a single measure such as the
ord-binet test, or a battery of generally correlated cognitive measures,
dministered prior to the treatwment experience and depending on the
ion of the program (six week programs vs full year programs) the same
ry is readministered and differences in performanc:s are assessed.
priactely, the t~test is used to evaluote the statisgical significance
)@ changze score. Since this statistical test ie particularily sensitive

.ange, the results of the analyses are commonly statistically significant{

An important question of both theorecrical and ; ‘actical concern is

ALY \(‘;-—(,d

aeaning that nay be éesczibed to sucn findings. cince the original

.

slation of this study, Zigler and Butterfield (1968) published a paper
sing on the same issues of concern here. (indeed the research Azsign is
similar to the one used in ;his'aCudy). According to their theczetical
ysis, with which we are in fundamental agreement, 1Q changes may zaflect

Changes in forwmal cognitive processag, that is, changes in the level of

itive functioning which we are labeling ‘competence . (2) Changes in

«

tmation leviels, that is, chaanges that reflect increased knowledge but

o -

changes in level of cognitive functioning; and (3) ~Motivational faccorsf

Ao e

a, fiocm our viewpoint, reflect changes in the willingness to attempt
.5 a3 opposed to paassive nonresponding.

Aside from the Zigler and Butterfield study which provides suppor:t for
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e motivational interpretation, thoere are no stucies whilch have come to our
attention focusing on the nerformance ve .competence interprecbtion. Clearly
Zigler gt al. take the position that changes in motivation generaté changes
in performance lecvel. but not necessarily in cognitive levels. It is our

hypothasis that the commonly reported IQ gains of between four and eight
R o = SO

d

IQ points reflect motivrational changes. It i our further hypothesi:s that

these motivational changas are reflected directly in performanca rather than
in cowmpatence changes.

Tha gener~l design of this study finvolves four groups of children who
receivaed a pre- and a post~test at differems: points during a six week summeX
head Start Program. this phase of the research design relates to the motiv~-
ational interpretation. The. second component of this project .involves an
item -acaldysis of the Stanford-Binets £or each of the 100-children in the
sample. These analyses will facus on tha nature of the pre~-test ltems
nassed and the post~test items passed and will examine the nature of the
post~test items passed. In performing rhis latter emplydis it is our
assumption that certain of the Binet items appéarfng at tho six~year level
are indicative of higher cogznitive levels ana thus may reflect changes in
level. This first report is relatéd to the impact og the initcial testiang

experience on changes in motivation.

METHOD
Subjects The childrenm in this study were earclled in a six week Head ~777
Start Program during the“Summe;, 19628. All the children resided in what '
is geuerally known as the "innerlcity"o 0f the oxriginal sample of 100
c¢hilaren, two children wexe unavailable for pre—-testing and an additional ‘
£ive children were not available, largély because they moved away, for the
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sost -taescing. T&Llae 1 shous ﬁhe Ne and GAus by ocex race, and treatment
SYOUD,

Uniortunately, it was not possible to randomly assign children to each
of the treatment groups. A prelininaxy aralysis of the data indicated,
however, that the differences betreen the groups on pre-test IQ are mnot
statistically significant (F = 2.4. df = 3 & 94; p > .05). 7The distribution
by sex for all four groups is approximately equal as is the distribution
fgr race in Groups I, II, and IIL. Group IV is comprised entirely of Nagro
children and despite the failure to attain statistical significance it
would appear that the Group IV pre~test IQ is perhaps weaningfully lower
than that of the other groups. The significance of these sampling differences

will be discussed later in chis paper in context with the data,

Procodure There were a total of four groups which varied in terms of whem

they were given the initilal Stanford~31neﬁ during the six week Lead Scag:
Program. Group I was initially tested at home duwing the weelk »rior to
the beginning of the Head Start Program. It was thought that carhans
a;ministering the test in famildar sugroundingsvmight nininmize the impact
of having to work with a sﬁranga and somewhat demanding adﬁlt. This groun
was post~tested during the last week of the Head Start Program. Groun II
. was administered the Binet during the first week of the Head Start Program

and during the last, or sixth week. Tais group is considered the standard

[}

or coatrol group. Group III was administared the Stanford-Binet duriﬁéfiﬁa
second week and again éuring the sixth week. It was hypothesizad that
this group might benefit from one weck of encountexs with strangers and
would thus show higher pre-tast performance and conceivably a lower change
score. Group IV was aduinistered the Stanford=-Binat during the first wsek,
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the sccond weelk, and the sixth week., This is the eritical group in ouzr

design because it can show the effects of experience with examinzrs {(waek one

<
[/}
1
(7]
16}
e
1
E
v
N
b
=]
.
[ ¢}
} 53
=
m
[+
2
ot
e
7]
2
[N
o]
[
[
0
Y
"
[#)
[¥Y
th
n
jo3
&}
n
Iy
5
"
(]
B8
[
P
o]
|
o]
x
™
[+
=
q
[A)
[
n
lng
[
0
0
(]
M
*h
[¢)
N
r
-]

All children were adainistered the full-length Staauford-Binet by
‘examiners expericnced in workingy with Head Sta:c children. Standard testing
procadures were employed; that is, no specific efforts were made to maximize
the children's performance.
The Nursery Schooll Progrxams in which the children were enrolled can
@ost appropriately be described as traditional in approach. This implies
that th2 children were provided with standard -nursery school equipment, such
as blocks, dr553*up.corhers, and other toys, and a progéam involving such
things as reading stories, coloring and pasting, and field trips. Each
classroom was comprised of a head teccher trained in ecarly childhood
education and a teacher-aids who wexe mainly from the meighberhood. (These
couzments on the nature of the program are derived entirely £iom general

impressions sinca we made no effort to document program comtent in datail.)
) .

Results

A preliminary anal&sis of variance of theﬂmean pre-tz2st I0 scores and
the m2an post-test IQ scores indicates that the four groups are essentially
similar at the béginning and at the eﬁ& of the programs (F = 2.4; df =.3.

& 9, p= =.05, Fo 2.0:df = 3 & 90 p = ~.05, pre-_and‘post-tests, respect=
ively). Thase results indicate that despite the possible variations in
teachers and programs and daspite the variation in pree-test IQ, the u.;
overall aifferences among thée groups at tae conclusion of thq six~waek program

Q )
[ERJ!:E small and random. ‘ EE
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Neoxt we examined cthe magnituda of changs within cach of che four trzat~
@ent groups. Tabla 2 summarizoes the means and Sbs of the pre- 2and post-test
weans and thea ncuﬁ“change gcorces for aach of the grouos. A series of matcaed
% testas to doterming the significance of the change scores wera run for
cach group: Group I, & = 4,2 4f = 22, p =< ,01: Group II, t = 2.8 Qf =
4, p <<.01; Group III, £ = 3.9; df = 24 p = X +01l. Group IV analysis
involved a wichin groups analysis of variance comparing Weck 1 vz Week 2 -
vs Weuk 6, F = 6.4, df = 2982: £ <£.0L). Mfultiple comparisons were runm
sctwean Week 1 and Week 2 and Week 2 and Week 6 (£ = 3.6: df = 22, p £ .01
and t = .2, df = 22, p = .05 respectively). hese resulus indicate that
T Groups I, II, and IXI, the average gzain in IQ score is sratistically
significant aud is of a:magni:uda commensurate with that frequently reported
in other studies (see the.control group gaing iﬁ'the Ziglex and Butterfield
study, for exampla). L would appéar, thercefore, that nothingz unusual is'
occurring in our sawple of children or ¢lagsroom teachers. Of particular
C
pertineace to this study, however, is the fact that in Group IV the change
in IQ betwean Week 1 and Week 2 is statlatically significant and of the
same magnitude as the other groups. The change between Weck 2 and Week 6 .
is aot only not statistically significant but the qhildrcn actually showed a
“very slight drop in p:rformancu. These results are consisrent with our
aypotacsis, and Lhat Proposed by Zigler and Butterfield (1963), that the- """ ¢
tydplcal gaims reported inm -IQ ray well be a fuaction of expurience with
exanincrs as contxasted to the experiences gained in Head Start classrooms
The next phase of the analysés compared the difference scores for each
o the four groups. 1In the first between-groups analysis, the d;ffcrepcg)
[:RJ}:« oL ﬁ; | | |
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TABLE I

I N S E

licans and Standaxrd Deviations

Pra~Togt, Post-Test, Chauge Scoroes

Groups
i1 11T v
Wuck X . sD M SD M SD A SD
Exme 6.4 :)' 13.5 - - - LT - P
1 - - 83.4 | 14.0 - |- 77.0 | 15.9
2 - - - - 88.7 | 17.4 81.7 15.5
6 50.5 12.9 88.0 14.1 a2.1 % 13.4 8l.4 16.7
Change 6.2 7.3 | 4.6 | 7.9 3. i 5.5 4.7 6.2
(6-2) | | -3 | 6.8
! I 1
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sco¥e dncluded for Group IV was cthe difference butween Weck 1 oand Week 2 and
the sccond betwacnwiproups analyses of variasnce involved the diffcrence
betweon Week 2 and Weaek 6, The results of thesce analyses were: E o= .44,
df = 3 & 89, p = >.05 and £ = 3.99, df = 3 & §9, p = < .05, respectively.
The rosults of the first analyses of varilence suggest that tha «ffects 65
testing the children at home, delaying the first administration of the Binet -
until the sccoad week, and the cffect of post~testing after oaly one weck,
had no significant cffccts on change scorus. Thuse results can tentatively
bc interpreted as mecaning that familiarity of surroundings and on:x wSek of
expericnce with adults in a school setting dqes‘hot particularly influcnc2
pro-tost performanca. This data further indicate that extuended {5 week)
experiences iﬁ a prosranm does not effeck changes. This conclusion 1s further
suppcrted by the resulgs of the analyscs of variance of the pre-test
scores, previously zeported, in which there were no statistically siguificant
diffcrences between the four groups.

0f parcicular inturazst ds the result of the second znalys:zs of variance
in which the change score for Group IV involved the differunce between
performance on the test during Week 2 and during Week 6. In considering
these results it should be noted that the mean diffcerence for Croup IT and
the mean diffcrence for Group IV, taking the diffsrence in Group IV as Week
1y Wexk 6, are essentially ddentical. A comparison of the change scores
for Group III {tcusted Week 2 and Weak 6) with the compa;ablu period of:hy-
time for Group IV reveals a ;tatistically significant differcnce (L = 2.67,
6% = 44, p = £ .0l). Diffcrences butween change scorss for Group I vs
Group II aad Group II vs Group IIX aru not statistically significanc
{5, = .85, df = 45, p = 3-.05; and % = .03; 4f = 45° p = “7.05, respectively).
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Tho tesules of thesa anelyses suggest rather strongzly that thz obssrved
magnitude of change in IQ porformance dn Groups I throuzh IIL occurs o5 &
result of the initial uxawmination and not z2s 2 result of time in che Hcad

Sstaxt situatiom.

.

In addition to the snalysas concernwd with ths major iasucs in tuils
study, additionzl analyses were performed which may be of some intaeresc.
It was possible, for cxample, to oxamine sax and race differcences on both
the pre--tast and post~test scores as well as the magnitude of change scor:s.

a

A two by two analysis of variance of the pre~test scores indilcated that tha

.sax differcnes is not statistically significant (F = 3.4 &f = 1 & 86, 2 >.05)"
= 1

that the roce differcace is not statistically significant (¥ = 3.0 4

(]

$6: p .>.05); end seéx X race intevaction is not statistically siznificant

(F = 1.2, df 1 & 96; p = ..05). " Performance on the post~test ilndicated

«7 .Q0l). Inspection of the pre-tast data indicatczs that the direction of

thae sex difference is in favor of the males: whereas the direction of the

race 9ifference is in favor of the white childrun. The same directional
differences occur for the post-—-tast but thesa diffcrences achlave statistical
sianificance only in the case of sex. In view of the fact that the recrulting
practices cmployed ir making up the various groups are uunknown, it is aet
particularly -elcar why the mala subjects, and this was true for bath xaciali
groups, perfowmued better on tha Stanford-Dinet than the famaleé.‘“h.‘

A fraquently.;eporced finding is a correlation between th2 pré—test
score and the magaitude of the change scorae. Typically, this corxrelation is
in a negative direction indicating that childzem with lower iaitial scbres

I:Rjkjcend to sain somewhat moexe on :hé post—tust., In tha comtaxt of this study;

rorecrosieio enc) ° : @
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the nejative correlation could be interpreted as indiecting that children with

lowex pre-test scoras are more adversely affected by their initial interaction

ok
with che exaniner and, conversely, benefilt nmore from the initdial exezmination

S

experience than childron with higher pre-tist scorcs. In thiz gtudy none

of the corralations between pre-test performance and change sSore ward

statistically significant. This rosult suggests that repardless of initial
test performanmce, the children bonefited in a uwniform fashion £from the

original cxperience with the excmiuer.

Discussion

— ————

The purpose of this phase of the project concernad with the evaluation
of cogn;tiVe change in fHead Start children focusad on changes in performance
as opposed to_chphges in coupetence. Moxe spaecifically, this study
uxasined the hypothasis that Binet tast performance improves 2s o function
of expericnce with Binet exaniners. Ls part of the overall dusign, this
study exanmined the effacts of pre~testiag at home in a3 presumably familiar
environment where the children would perhaps be moxe responéive and also
examined the vffects of delaying the initial examinatior for a week, giving
the children the expériencg with straage aduits. The majoxr outcoma of tha

study was that as much gain in performance occurred in one week as occurzed
. over a period of at least five wecks. The effect of testing at home and
‘of delaying tie initial examinatian for one weck werz notl only not
cally signifiggut but éid not influince average perforﬁdgéé to any
degres whatsocvar.
Precise and uacquivocal interpretations of tha data derived from this

stucy are impossible for. at least turxee reasons: {(a) the childrea were not

E T(i randomly placad im the differcat trcatment groups. (b):there was no .coatrol

10
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group that had beun pre-testad aad post-tisted without zn intzrveninz

experience, (¢) the duration of tae prozram wis otly for a scricd of six

Weeks.  In the cese of the first limitaticon; &

(44

least thrzc sunnoriive
crgunents can be wade: (1) despite the lowsr pre~test I o Groun IV, all
fouxr groups wvidencud csscatdally-the gane amount of gain and this zain

(*.5 IQ podnts) is esseaticily similar to that veported by Zizler and Suttor-
£iz1¢ ( $83.3 (2) thac corrclation butwzin pro -tust scor:z and chanic scors is
not scatiscicclly significant for azy of the groups--suzrestine« that pra-tust
variation aid not influsnce magnitude of caaage, (3) it is uncloar what
subjict charactzristies aight sxist that would slliow for 2 4.6 gain iz IQ
betwean the fivst and sccond testing, but a-less of .3 IQ points botwezn

the second and th;rg'testing. It ds conculvcblszs, of ecoursc, that som:z
vericbles ave opuratial aand this might well be worth examinia ny in.a truly
rondomized atsign.

With respoect to the third limitotion of this study, aamily the six-

week duration, it should be noted tuat the ican chaage found in this study

~

is commensurate with the outcome of full- yecar Lizad Starxt »rograms. Prom

Tt

ae¢ vesic viewpoint 2dopted im this study, thia outcomz2 is not surprisinz.

43 noted carliexr, the froquuntly reporiad significant negative cecrrzlation

botwaen pre-twest oorformance and change score, supgestis that in those studies

v

reporting larglr mean gains it is conceivablz that the subiaects aad lower

initial test scores. It io/fu*tn_r coatention, howaver, that the magaitude

of IQ change may bu a relatively unimportant veriable., Thus, °voen an

=~

Q change

o &35 wauch as 10 or 12 pointe may not, dependiag upon thoe initial test score,

signify any wuaningful change dn lovel of cegnitive fuunctioning. Tho

O “:pres to waich IQ gain dovs woflact shifts ida cogaizive liével iz curruatly
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& counent oxr two seems in order oin thoe samonls of children iadlticlly
€isted at homa. Recell that it was our hypochunsis thet these chiliren would
perhaps show a smaller gain score becausz their pro-tist scoras wouid not

dversaly influcnced by strange suri
-

e
D
<
[4
[
(&)
[4)
o
P

ouadings. CLloarly, this &id
not ocecur. indecd, it aimost appeaxs as if these children werae advzrsely
affected by having their initial oxamins fon at home. Thc jurior author déic
the ianicial homs exewination and ac wdii 3 to ﬁis reoorts thore ware
suvstontlial dis.ractions at aome 1n t.rz  of guneral noise level deriving
botih from zdults and from other chiidren. Thus, it would appuar that the
procedure of wxanining children at hone is.nct £fzasible, /

Finally, these §ata cannot be dntuarpreted as indicating aanything
ticularly negative about gha four ilcad Start classes that were cmployad.

Cur obsurvatious indicataed that thesa classrooms were not atypical of othar

t classcs in our axperience and that the teachers were both well-
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to the program. It should alss be notad that we have
livtic information To dztermine why some children showed larger gains thaa

otaurs, yot this variation in change score cortainly suggests that thers

were attrlbures im caoch of these classroons

54

at vositively iaflucnced at
lcast some cnildren. Lf anything, the rosulis of this study in conjunction

with those x:zported by Zigleur and Butterfield suzzest that a comsiderable

.

coount of rasic work is ncaded befors we wiil gailn an understanding-of -
cognitive developmint and thus be in a position to develod LehtlX Drograms.

Une implication of thase data, for other invescinators; is to coasider tha

-

tognitude of IQ chang: scorws in thoeir owa studies in tarms of the amount

of 1IQ zain to u¢ anticipated onm the basis of exparizace with examiners.
O
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Porlizps the most dmportant implication, towiver, 1s the nzzd for 2 shife in
¥y Lxow xeporting chanygoe scorus to a stroiory din wiiicn we darensively
lavestigate the chavacteristics of caildren a5 Ta oy S utevact with tho

chursc:crisﬁics of theo ﬁrograms~man oftun statid oo icerdive - at seicchow has

a6t yat been implamantad.
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