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HYPOTHESIS“TESTINC'IN EVALUATING A‘-"

@-u.‘

! . PREKINDCRGARTEN PROE&AM ILEUSTRATIVL PROCEDURES ¢ -
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fdentifying the effects of "the Experimental Prekindergarten Program on the-
..‘ development of children requires that a broad array-of data be analyzed,

The simplest analysis would be to compare §cCOTes of a group of children on
l Sl\ .
a measure of devclopment-at tho beginning of their prekindergarten year with

l

scores "on the same measure at the end of the year. Obviously, this procedure

. -
LI N hd
o
.

‘leaves much to be desired since it does not provide any wav of accounting for

. ‘ .
other possibfc inﬁluences on the children«s,deyelopment. " To’ accept the results
a 4 -1 - Ser 3 v

< of this"simplé;design as an indication of ihe’effects of the prekindergarten

L
program requires that\one also aceept a number of assumptions, including

. assumptions that such factors as maturation, family conditions, and general

N

ability bf the children do not affect the performance of the children on the

LT R (

measure being used. In fact, this simple design requires,one to ‘accept such a

-t manen

a

~

vast number of assumptions that they could be summed under one- general assumption.

e, -

Noth}hg in the Wbrld outside&the prekindergarten program affects the déVelopment
w . ,./?,«
o

of’ children on the measure in question. For purposes of making decisions about -
,\‘-. C. . “Q’ S = .
a programg this degree of uncertainty about the possible’f;&luences on children s

tr ' »_.

) deyplOpment is unsatisfactory. It may also.be unnecessary.
Af

Y

EY

While it is not possible to elimipate a: assumptions, a large number of

;/%gafn ofi_peculation, Tbe data whiqh can be -

- hd 4

s .
’must remﬁiZiassdmptions. The ainﬂbf research is to reduce o




) N Do N p
: . . § 3 p .
; S . ' s ¥ ’
- . P T AL . E
. . ’, v, — T e - o N P
- . . [ - -, 41‘ ~— - .\.:_ R T ":"’; N 5
¢ \ b} & . Nt -:a“fs,-‘;,}t, Sy, e T

both’ the number and the logicnl importunce of the assumptions that remain unexam np-,

e
v

§0 that the conSumer of the research findin5s has to accept as little as possible

" " : ) c .. :. v
on Jasen.” I _7 e ,
~ ‘ [ “ -

iy ‘,S vcral steps are followed in ©xamining a.group of assumption : They are °

stated a5 null hypothcses; ‘data are collected on variables referred to in the
. . - ‘ N .« B o . '
- hypothescs; and statistical tgsts are carridd out to determine whether the data -~

‘warrant retaining or yejecting each hypothesis.
- - i - T ‘ N

An illusﬁrationnmﬁy clarify how the process of testi ypotheses reduces

thie number of assumptions[one has to accept in drawing conclusions'about the .

CIRY [% ’ 3

effects of a program. A - . - .. - \ :

’

In studying the vffects'of'the Experimental Prekindergurten(Programi the
. L 4

' *evaluation unit is interested not only in determining whether there 1s an over- o’

v v -

all effect but also whether it affects childrcn of different ages and differcnt -

1 .o

levels of fnft}al dQNLlOment in the same’ way _In other words, it is not
SR Ve -
neCessary to assume that the progfam affects children of different ‘ages and ” bt

L
et T . * ' 2l

levels of~dovolopmcnt in the same way, since thesc assumptikns are testable and .

&

L4

could "have mwaning for the way'in which the program is cartied qut; Nor is it - [
.; . néﬁissary to assume that age and level of development do not interact in>sdme
fashion, since that assumption is also testable and could have implications fdr y
the program. T : _ “ . . : .
- Testing these hypotheses is an integral part of eéamin&ng Question d in:the”

A ' ~ ;
Evaluation Desipgn* for the Experimontal\Qsekindérgarten Program Qulstion 1 asks. ¥ )

>,

4 r

Do Prokindcrgarten Bﬁograms have a meusurable cffect upon children 8 cognitive B :

. and nqicognitive deve10pment between the time 'they enter and leave the -program? ",

™~ -
L4 » 4 » . L}

&
.

. *Evaluation Desipn: New York State Experimental Prekindergarten Program.
Albany, New York: The State Education Department, Bureau of~€hild Development
and Parent Education, Bureau of School Programs Evaluation. °September 3, 1975. o
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. The following is one of many possible analytic procedures for answering the o
. > ~N

* l o , N . m"b ~> N ) .
.. . S N et Y85 E whi
qlgstion.. It is presented to illdstrate the kind of analy¥ts whigh can be
Ny . - . * s ) .

used to stqdy.this and- other kfuestions about the Prekiﬁdergarten Prograﬁh In

at1ve1y 51mpbe, it is assumed that- -any elfeo{s of !

< l s
- . \~. « +
N control variables are linedqr.\ < | \ d ‘ & ) ' )

B N -
order to keep -tlis example r

¢ .
hypothe51s while s1mu1taneously precLudlno other” hypotheses. Thus, efficiengy

of deslgn is ach:WVGd by eon51dcr1n%5a laroe 1u?ber of hypotheses whilg

being \
@ bells

1

. e required to test only a limited number of them. At the same time, the’éesign
.\ - - . N N
makes it poss1b1e to’ retaln the most gener;% hypothesis whlch adequatel explains

[\ . ~ s
s ¥ ‘

E the data. Py - ‘
. ’ 1 3
. . The example dCSCrlbeJ below follows analysis_of covariance procedu

3
.
-

Tho

.
X

. variables used-qre: Walker posttest (criterion); Walker pretest and ch1
4

' ’ . !

ages at entry to the program (contrgL}variébles); and Prekindergarten eXperienEe

dren's o

_ \n“%ﬁ
-~

- . s . ; "
r . . - . o - : . A\
. ~(treatment) . . . o g o - .
- &
The hyoothescs ere presented in Table 1 =
B L d ~ »
Co At the.outset, the example s=eks to establlsh the uscfulness of the control
tot . o
B variables (Hypotheses 1 and 2). ontrol var‘ables are dropped if they do’ not
. | -
SN 'coqtrlbutc to an understand' g of a Prekanergartcn nffect. This is the case
— - . . '/' - . .
at Hypothesis 3 which j answe by the familiar t~Lest. I1f the t-test fs .
¢ .- -~ ... Y i ‘[ o ° ° . LY
. ‘ significang, the fhypothesis is. rejecled and one may conc‘ude that Lhnre is a
. / . - . '
Prekindergargén effect..- . : ' "
4 i - . \ N . ,
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Yoo, o / ‘ . ’.)« Table 1 /.‘ e I
_ ‘ . Illustrative Analysis of Covariance N . o
o ; with two Control Varlables (Wa'tker and Age) . R

. . e - { . . .
- N - I3 " M [y <
. . P ; N =
. - - T ” N =
v .

"Hyp. . 1: 4No effect on the Vl‘alker pretest W1th1n age for either, the experlmental

N
-

L or the control group.’ .- - ! ~ . -
s /Retam go to 2 . ¢ ! . C .
' ' Reject go to 6 . . ‘ . -
Hyp;_ .23 "No effect of age.in eiﬁer the experimepta"l group.or the control group._
Retain go toxB\ . 1 :
Reject go to e : A .
Hyp. : 3: No ef;f%"ct of Preklndergarten Program (experimental mean compared to 1\
. ' ’ . cox;!'rol mean). | ) ' 5 \ . o
= ) " Retain - Stop - : o
. Reject - Stop . -
| to . o
Hyp. 4: No-Prekindergarten by age interaction. - {
. ’ - Retain ga to 5'.° ¢ ° ¢
. Reject - Stop . ) . L, _
- ) - N T . - ,;_—.»’ . \ N . 7
o - "“Hyp. 5: No Preklpdergarten effect w1t”h control for age. ) PR o
. o . . Retain - Stop R ’ . : '
. 4 : - - . ’ : 13 ‘ ReJeCt —‘| Stop : A 'j‘l‘a N ' M " Ad . <
Hyp. 67v Ne Walker pretest by age 1r{t°ra&t10n.. ' A " R .
' L v - Retain go to -7 .- . e . . Y
~ ’ i e Reject-go to 14 N \ . .
& ‘ .
‘ _Hyp. 7% No” Prakmdergarten effect by Walker pretest mteractmn. .
R . Retain go ta 8 e . <
T Reject go to"12 o ke ‘ N B
‘ - Hy'pl. ‘8: No effect_ of age with co'ntrol’it({r Walker pretest . . . ) )
—_— ‘Retain go to 9 ’ e ey i .
I 1\, Re_]ect go to 10 v N
v .

Hyp. 9. No Prekmaergarten effect with control for Walker- pretest.

. - -, . . - Retain - Stop: . ' .
. R o - )
: ‘. : : Reject - Stop & . . .
- . . S X ] .
» : .?’
~ '9 @ ‘ h
o - ’
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Table 1 (coptinued) - . " R - )
. ‘ AL N , . . - . . o . . - :\g . ) B B
“ p . N . -
: . &yp. ﬁb Prvkindtrgurtu@ effect by age interaction in thn prascnce of a
o . ¢ homogenecous Walker pretest effect.= | L. )
Retain go to 1l z . . e
“ [ Re ject - Stop
: . s oo - . . B l R
. Hyp. 11, No Erekindergartcn effect at all’ levels of age and/Walker pretest.

] , Retain - Stop ) o
. . Reject - Stop .
. . v “ / . <
Hyp. 12: "No age offcct in the presence of a trcatment pretest 1nteraction.
. o Retain - Stop - I
, i ~ - Reject go to 13 .. ' <
2 . , R o, N

Hyp. 13: No- Prekindergartcn efféct by age interaction 1n the presence:of
: ‘treatment by Walker pretest interaction,
'’

Retain - Stop ,

~ &, : . Reject - Stop ) e s

- H

-

. \ ® & !

Hyp. 14: No interaction of the Prcklndergarten effect aﬁd age and Walker pretest.
Retain go to 15 . \ . ¢ .
Re jéctr - Stop . ’ - -

: - ES
.

Hyp. 15: No Prekindorgarten effect by Walker prefest interactlon. :

- ) Retain go to X6 Lt 2o ' i o0

, . Rchct go to 18 ‘ T ‘ ’ % \\
- © 3 - B e
~ Hyp. 16: 'No Prekindcrgarten cffect by ager interaction in the presence of Walker “\

pretest by.age interaction. . —
» Retain go to 1% ( v )
Reject - Stop N .

R

Hyp: 17: No Erckindergurten cffcct at all levels Gf*age and Walker pretest ins -
+ + * the presence of WaTker pretest by age interaction. ‘
. Retain - Stop, ) ’ 3
. Re ject - Stop ; '
.

~

g ‘
Hyp. . 18: No Prekindergarten effect by age 1nteraction in the presence of pretest
: . 1nteractioﬁs. . e '
~n - g .
. . ] . . ) Retﬂain - Stop ' . P - "

‘ ] Reject -.!Stop . I .
PZ')‘ - . ‘ :

v
.
.
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course, would determine the precise naturéipf such a conclusion. -

- . .
R % . f
- - L e N . __/4—\ .
. - A

The casc where one controI variable (age) has a simple cffect and the other

(Walker pretest) has none at all; is givcn at Hypothesis 5. Analysis for this -

-,

hypothesiq is again a familiar analysis oE covariance with one control variable, -

° e ~ -

“Since this- dhalySioﬁgﬁypdthcsis~5) was pnoduced only after testing for a valker

)
Ls

pretest effect, the r sults\of this amalysis, and the possible conclusion that
Prtkindergarten has .an ‘ffcc hold over the cntire range of the rejccted) «

é’-—a—
variable (Walker Pretest{ {wf correSponding hypothesis, where Malker prctest
. »

is retainod as a ‘control variable while thg age variable was eliminated, is
j N ~ .

\ . —_

given in Hypothesis 9. " \ . L -

.

Complex cffects of Prekihdcrgartcn are logated in interaction hypothcses.
\ }

The most complcx, of gourse, ig\thc triple intepaction, expressed in Hypothesis k

14, A STOé signal is given after somc of these complex effects e;;n though sty

~

additional hypothosos could be tcsted N .

-y Y . v A

S .
In gencral, a STOP signal also designﬁtes a point at which conclusions may

o : -~ e v o
be drawn. Some of these have been mention@d above in relation to Hypotheses 3

and 5. ‘A significané finding at Hypothesis 14, which® would cause rejection of -

the hypothesis, would lead to conclusions that the Prekindergarten effdct was' \

diferent for children of different ages and\of,diffcrent score levels on the

L4 . ’ . .
pretest. 1t might be possible to plot this to show that Prekindergarten was
» » . » A -

most cffective for children enter#ng the program between certain ages and

—_
R
-~
.

'scoring bdtween certain raw score points on the Walker pretest. The data, of

.

Thds, the, resulte&of theﬂanalysesfmay help answer.ouestions of differing o
breadth of impadt £rom UShoui: the program be continued?" through !"How can the
guidelines of the program be changed to make the program more effective?" to- o
'nwhgigspecific'praCtiCes are ?o;t cffective w:th which children?“ ‘ '

N \
“K’




_qucstion such as Question 17

ment could lced to an incorrLct answer., Differcnces resulting from other in- /

Why is a complcx analysis- rcquircd to answer a rn&hcr straight« forward T

,gs
~> & - 1

4 ‘

Attempting to answer the gonural quostion of effects of the Prekindersartcn .

Program without conqidoring many other possible influénccs on children's devclop-'

+

e -\

?
that 1@,18 incorrectly concluded that the p(?gram.has been efﬁcctive. Or othcr

>

fluences could be attributed to- the’ Prckindv1garta1 Program, with the’ rcsult

influentd’s could-obscure the real cffects of the Prekindergarten’ Program so that

R -~

1t.is‘incorroct1y concluded that Lhelprogram'has not becn‘effécfi

-

We; this is

likely to happen if, for cxample, the program'is more cffectiye for ch}ldrén’éf~ il

[} Ad
a.éivcn age or. a givcn lcvelyof;initial performande, than it is for children of
&
- C
But assumingnthat the gencral question is answered orrectly, it is important

other ages or performance levelsa

-

to know how specific factors affect different children undér Wifferent circum-
stances. It is possible ﬁor a. program to be generally incffective but for

spccific abpects of the program to be effective; or for thc ‘program to be AP

. S < *
A
fal

cffective with some children but not with others. Even with a program which has
\ . . /

been found to be effective o&erall; it is unlikely shat alI'aspects of thc program

A,

are equaih@ cffcqtivc with all children. Efficiency can be improved by an.analysis
R . P . e ) ) ’ ,

. ~ vl . ‘.
f progr%m\bavlations in relation to childrcn's%s?aracteristics. P ‘

v
“

A'grcat‘va icty of data is being coldcﬂ%cd\pﬁ the Experimcntal Prekindergarten
[4
Program to make -1 possible to carry out analyses similér‘ﬁo that described above,
. , .

Y

- Throughout the analyscs, an cffort will be made to obtain meaningful answers to 0

£
the research questions while doin justice to the complexities of the data and the

‘o - / —— ° . * -

phenomena they represent. . . .

1
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