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ABSTRACT
This evaluation of cognitive change in Head Start

children focused on changes in performance as opposed to changes in

competence; specifical/y, that Binet test performance 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 distribution by

sex was approximately equal; distribution by race was also equal in
Groups I, II, and III. Group IV had only black children with pretest

IQ 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 IO scores and the mean posttest scores showed that the four

groups were essentially similar at the beginning artd end of the
program. These results indicate that, despite the possible variations
in teacners and programs and in pretest IQ, overall differences among
the groups were small and random indicating that test performance did

not improve. Magnitude of change is also discussed in t- qt . [Not

available in hard copy due to marginal legibility of
document]. mq
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William J. Meyer and Byron Egeland

The evaluation of changes in children's behavior as a result of experiences

ad Start classes, or other compensatory education programs, has typically

ved a pre-test 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 treatment 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,11 are assessed.

priately, the t-test is used to evaluete the statistical significance

le change score. Since this statistical test is particularily sensitive

lenge, the results of the analyses are commonly statistically significant.

An important question of both theoretical and -actical concern is

aeaning that may be descrIbed to such findincs. Lince the original

alation of this study, Zigler and Butterfield (1968) published a naper

sing on the same issues of concern here. (indeed the research rlasign is

similar to the one used in this study). According to their theoretical

ysis, with which we are in fundamental aereement, IQ changes may .;:eflect:.

Changes in formal cognitive thr iQ, rhAngen in the level of

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

rmation levels, that is, changes that reflect increased knowledge but

changes in level of cognitive. functioning; and (3) "Motivational factors':

flom our viewpoint, reflect changes in the willingness to attempt

Is as opposed to passive nonresponding.

Aside from the Zigler and Butterfield study which provides support for
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che motivational interpretation, there are no studies which have come to our

attention focusing on the performance vs.competence interpretation. Clearly

Zigler !at al. take tne position that changes in motivation generate changes

in performance lcvel.but not necessarily in cognitive levels. It is our

hyp-ethsia that the commonly reported IQ gains of between four and eight

IQ points reflect motational changes. It is our further hypothesks that

these motivational changes are reflected directly in performance rather than

in competence changes.

The genern1 design of this study involves four groups of children who

received a pre- and a post-test at differenn .. points during a six week summer

Head Start Program; this phase of the research design relates to the motiv-

ational interpretation. The.second component of this project involves an

item -11044YO.sof the Stanford-Binets for each of the 100 children in the

sample. These analyses will focus on the nature of the pre-test items

passed and the post-test items passed and will examine the nature of the

post-test items passed. In performing this latter etr49:15 z. it is our

assumption that certain of the Binet items appearing at tho six-year level

are indicative of higher cognitive levels and thus may reflect changes in

level. This first report is related to the impact of the initial testing

experience on changes in motivation.

METHOD

Suillects The children in this study were enrolled in a six week Head

Start Program during the Summer, 1962. All the children resided in what

is gez,erally known as the 'inner city". Of the original sample of 100

children, two children ware unavailable for pre-testing and an additional

five children were not available largely because they moved .away, for the



post-teeting Teel@ 1 ahows the We and CAL; by oex race, and treatment

group.

Unfortunately, it was not peaeible to raadomly aseign children to each

of the ereatment groups. A preliminary analysis of the data indicated,

however, that the differences bet:leea the groups on pre-test IQ are not

statistically significant ( E . 2.4; df = 3 & 94: 2. .>.05). The distribution

by sex for all four groups is approximately equal as is the distribution

for race in Groups I, II, aad III. Group IV is comprised entirely of Negro

children aed despite the failure to attairestatistical significance it

would appear that the Group IV pre-test IQ is perhaps meaningfully lower

than that of ihe other'groups. The signifizance of these sampling differences

will be discussed later in this paper in context with the data.

Procedure There were a total of four groups which varied in terms of when

they were given the initial Stanford-Binet during the six week Eead Start

Program. Group I was initially tested at home during the week prior to

the beginning of the Read Start Program. It was thought that -,erhene

administering the test in familiar eurroundinge'might minimize the impact

of having to work with a strange and somewhat demanding adult. This group

was poet-tested dering the last week of the Head Start Program. Group II

was administered the Binet during the firat week of the Head Start Program

and duiing the last, or sixth week. This group is considered the standard

or control group. Group III was administered the Stanford-Binet during the

second week and again during the sixth week. It was hypothesized that

this group might benefit from one week of encounters with strangers and

would thus show higher pre-teet performance and conceivably a lower ehange

acore. Group XV was administered the Stanford-Binat during the first week,
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the second week," and the sixth week. Thia is the critieal.group in our

design becaui3e it can show the effects of experlence with examiners (week oae

vs week two) and can further indicate if cherc are meaningful practice effects

.from repeated teutins (week two vs week six).

All children were administered the full-Iength Stanford-Binet by

examiners experienced in worlelng with Head Start children. Standard testine

procedures were empleyed that is, no specific efforts were made to maximize

the children's performance.

The Nursery School Programs in which the children were enrolled can

most appropriately be described as traditional in approach. This implies

that th..: children were provided with standardnursery school equipment, such

as blocks, dress-up coraers, and other toys. and a program involving such

things n-7 reading stories, coloring and pastin;, and field trips. Bach

classroom was comprised of a head teacher trained in early childhood

education and a teacher-aide who were mainly from the neighborhood. (rhese

comments on the nature of tha program are derived entirely flom general

impressions sine,'; W4 made no effort to document program content in detail.)

Results

A preliminary analysis of variance of the,mean pre-test'IO scores and

the mean post-test IQ scores indicates that the four groups are essentially

similar at the beginnins and at the end of the programs C.F 2.4: -

& 94, 2. 2*:..05; F e 2.0:Elf.= 3 & 90 as= pre-.and post-tests, respect-

ively). These results indicate that despite the possible variations in

teachers aad programs and despite the vuriation in pre-test IQ, che

overall differences among the groups at the conclusion of the six-week program

are small and random. 5



Next: wa examined the maellitude of change within each of the four treat-

ment groups. Table 2 summarizes the means and SDs of the pre- and post-test

means and the mean change scores for each of the groups. A series of matched

t tests to determine the significance of the change scores were run for

each group; Croup 1. t m 4.2 df m 22, m'AC .01: Group II, t m 2.8

24, IL e:".01i Group III, t.m 3.9i df m 24, am C .01. Group IV analysis

involved a wichin groups analysis of variance comparing Week J. vs Week 2

vs Week 6, m 6.4, df'm 29&2: f Nultiple comparisons were run

between Week 1 and Week 2 and Week 2 and Week 6 3.6: df m 22, 11.01

and t .2, cif m 22, e.>..05 respectively). These reseles indicate that

Groups I,.IIe and III; the average gain in IQ score is statistically

significant and is of a magnitude commensurate with that frequently reported

in other studios (see the.control group gains in 'the Zislar and Letterfield

study, for example). It would appdar, therefore, that nothing unusual is

occurring la our sample of children or classroom teachers. Of particular

pertinence to this study, however, is the fact that in Group IV the change

in IQ between Week 1 and Week,2 is statistically significant and of the

same magnitude as the other groups. The change betveen Week 2 and Week 6

is not only not statistically significant but the children actually showed a

'very slight drop in performance. These results are consistent with our

hypothesi,e, and that proposed by Zigler and Butterfield (1963), that the---

typical gains reported in aQ may' well be a feaction of experience with

examiners as contrasted to the experiences gained in Head Start classrooms.

The next phase of the analyses compared the difference scores for each

of the four groups. In the first between-groups analysds the dldfarence
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score included for Group IV was ehe difference betweee Week 1 aud Week 2 and

the second betweearoupe analyses of variance involved the difference

between Week 2 aed Week C. The results of theee analyses were: e .44,

df 3 Zg 59, zeee.05 and e 3.99, e 3 & .89, n e <-05, respectively.

The reselts of the first analyses of variance sugeeet that che effects of

testing the children at home, delayine the first administration of the Binet

until the secoed week, and the effect of post-testine after only one cese14:,

had no significant effects en change scorus. These results can tentatively

be interpreted as meaning that familiarity of serroundings and orle week of

experience with adults in a school setting does 'net particularly influence

pre-test performance. This data further indicate that extended (5 weak)

experiences in a program does not effect changes. This conclusion is further

supporeed by the results of elle analyses of variance of ths pre-test

scores, previously reported, in which there ware no statistically significant

differences between the four groups.

Of percicular interest is the result of the second analyses of variance

ia which the change score for Group IV involved the difference between

performance on the test during Week 2 and during Week 6. In considering

these results it should be noted that the mean difference for Group II and

the mean difference for Group IV, taking tha difference in Group IV as Week

lz We.ek 6, are essentially id%:ntical. A comparison of the change scores

for Group III (tested Week 2 and Week 6) with the comparable period oi

time for Group IV reveals a statistically significant dikferenco (t e 2:67,

df 44, n Differences between change scor,Js for Group I vs

Group :I and Group II vs Group III are not statistically significant

(t e .85, df e 45; 2. :e.05; and e. e .03; g 45' 2, e "*"?.05, respectively)...,

2
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The ru1 f thesa analyses suggest rather stronzly that the obsnrved

magaitude.of change in IQ performance in Groups I through III occurs as a

result of the iLitial examination and not as a result of time in che lz.oad

Start situation.

In addition to the analyses concerned with the major ihsues in this

study, additional analyses wera performed which may be of some interest.

It was possible, for example, to examine sex and race differences on both

the pretest and,post-test scores as well as thc magnitude of change scores.

A two 'ny two analysis of variance of the pre-test scores indicated that the

_sex difference is not statistically significant (F.= 3.4 f 1 & 96 -Ls ::..05)-

that the race difference is not statistically significant (P. .* 3.0. df .., 1 &

961 2. >.05); and..sex x race interaction is not statistically :Aenificant

QZ . 1.2, clf 1 & 96, p, >.05). 'Performance on the post-test indicated

only a statistically significant sex difference (F am 5.1; cif. 1 & 91;

.01). Inspection of the pre-test data indicates that tha direction of

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

race difference is in favor of.the white children. The same directional

differonces occur for the posttest but these differences achieve statistical

si:LoAnol only in the case of sex. In view of the fact that tha recruiting

practices employed in making up the various-groups are nknown, it is not

paiticularly 'clear why the male subjects, and this vas true for both racial

gronps, perfor.ned bettor on the Stanford-Binet than the females.

Afrasuently reported findine is a correlation between thn pre-test

score and the magnitude of the change score. Typically, this correlation is

in a negatkve direction indicating that children with lower initie_ scores

tend to gain somewhat more on the post-test. In the context of this study,
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the ne...lative correlation could be interpreted as indiaatinz that chilc:ren v.Lth

lower pre-test scoraa are more adversely affected by their initial interaction

with che examiner and, conversely, benefit more from the initial examination

experience than children with higher pre-test scores. In this atudy none

of th..1 correlations between pre-test performance and chanFLe score wore

statistically significant. This result suggests that regardless of initial

test performance, the children benefited in a uniform fashion from the

original experience with the examiuer.

Discussion

The purpose of this phase of the project concerned with the evaluation

of cognitive change in ilead Start children focused on changes in performance

as opposed to.changes in competence. Moro specifically, this study

examined the hypothesis that 'Billet test performance improves as a Variation

of experience with Binet examiners. As part of the overall design, this

study examined the effucts of pre-testing at home in a presumably familiar

environment where the children would perhaps be more respons:We and also

examined the effects of delaying the initial examination for a weak, giving

the children the experience with strange adults. The major outcome of tha

study was that as much gain in performance occurred in one week as occurred

over a period of at least five weeks. The effect of testing at homa and

*of delaying the initial examination for one week were not only not

-

statistically significant but did aot influence average performance to any

degree whatsoever.

Precise and unequivocal interpretations of tha data derived from this

study are impossible for at least three reasons: (a) the children were not

randomly placad ia the different treatment groups; (b).thure vas no .control



group than had. baan pra-tustad ana poat-testud w:thout an intz:rvaaing

axparianca, (c) tha duration of tho pro:ram was ouly for a aariod of six

waaka. la tho CZG:1 of the first limitation, at laast thrac surortiva

argumats can ba mada; (1) duspita tha lower pra-tust of Group IV, all

four groups avidenca4 casantially-tha sama amount of gain and this gain

(4.6 IQ points) is assantially similar to that ruportad by Zigler and 'Luttar-

field (1963.(2) the corralation bataaan pra-tst scora and cl:anga scora is

not statistically significant for any of tha groups--su:tgastinr that pra-tast

variation did not influence masnituda of chango. (3) it is unclear what

subjact characteristics might axist that wou1 6 allow for a 4.6 gain in IQ

batwaan tha first and sacond,tasting, but a-loss of .3 IQ points batwaan

tha sacond and third 'tasting. It is concaivabla, of course:, that soma
.

variablas ara operating and this.might wall ba worth axamining in a truly

raadonized dsin.

ith respect to the:third limitation of thia study, namaly tha six-

zk duration, it should 'az notad that the maan chanqe found in this study

is commansurata.with the outcome of full.ycar Lead Start prozrams. Fro

tha basic viewpoint adoptad in this study, this outcome is not sur?risina.

As notad aarliar, tha frequantly reportad significant nesativa correlation

batwaan pra-taat :...arformanca and chanaa score, ausgasts that in those studios

raportins laraar maan gains it is concaivabla that tha subjects had lowar
a

initial test scoraa. It is/furthar contantion, howaver, that tha magnitude

of IQ changa may ba a rulatively unimportant variabia. Thus -.Ivan an IQ chana

of as '.auch as 10 or 12 points may not, dapanding upon tho initial 'cast scora,

signify any maaningful chansa in lavel of coanitive functioning. Tha

dagraa to which IQ gain doaa raflact shifts in cognitivc lZval is currantly



being examined i our laboratory.

A comment or two seems in ordor on the sar??1e. of chilUren initially

tested at home. Recall that it was our hy,pochusis that these chil:Iren would

perhaps show a smaller gain score because their pre-test scores would not

have bean adversely influanced by strange surroundings. Clearly, this did

not occur. indeed. it almost appears as if these Children were adversely

affactea by havins their initial axminon at home. Tha jurior author did

tha iaitial home exemLnation and ae cdilg to his reports thc wsre

sustantial dic_:actions at home in

both from adults and from other children.

of general noise lelel deriving

Thus, it would appLar that ehe

procedure of xamining children at home is not faasible.

7inal1y1 these data cannot be intarprotad as indicatin:: anything

particularly nezatiVa about tha four Uead Start classes that ware employad.

Cur observations indicatad that these classrooms ware not atypical of other

iead Start classes in our axperienca and that the teachers wera both wall-

trained anc committed to the prozram. It should also be notad that we have

littla information to datermine why SO=1 children showed larger gains than

others, y,t: this vlriatioa in change score certainly suggests that thera

were attributes in each oZ these classrooms that positively Influenced at

least some children. If anything, the results of this study in conjunction

with those reported by Zigler and Butterfield suggest that a considerable

c.r.ount of asic work iG needed before we will gain an understandinz-of"

cozn:..tive davalopment and thus ba in a position to develop better programs.

One implication of thase data. for other invest17.ators, is to consider tha

nagnitude of IQ Change scores in the4r own studies in tarms of tha amount

of IQ gain to anticipated on tha basis of expariance with.oxaminers.

12
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P.;r1lapz; tha raoat importaat i 1.ctioi, owwr; i thc, na,:d for a shift in

stratazy orcinz ahapL:.2 scori..0 to a atray in w%ich wa int.znsival7

iriv.zatigat tha characto.ristics oC with th:s

charaatIristics of tha programs-4n stat,:d civ a at sc014 has

riot yat baan implamantQa.


