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ABSTRACT v
The pretest-posttest design referred to as Design 2
by Campbhell and Stanley (1963) is commonly used in educaticmal
research and evaluation. The tenability of the assumption of a zero
population difference commonly used with this design is qnrestioned. 2
- nonzero population estimate based on the mean difference observed in
test-retest reliability data is recommended. When a control group is
available, it is recommended that the pretest-posttest difference for
the control group be subtracted from the experirental group
difference. This will produce a more accurate estimate of the
magnitude of change for the experimental group. (Author)
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Abstract

The pretest—-posttest design referred to as Design 2 by Campbell angisﬁaaley,
(1963) is cemmanlf used in educational research and evaluation. The ten~
yability'gi the assumption of a zero population difference commonly u5é£ with
this désigﬁ_is questioned. A non-zero population estimate based on the mean
difference ébse:ved in testsréﬁest raliabilityréaﬁa is :ecammended;,thus o
7allawing for greater control of some of the factors known tﬁ_afféct Design 2
results. VWEEE a control group is availabla, tharagthp:s,:ecammend that the
pretest-posttest difference for the control group be subtracted from the

7 exzerimental group aifferencé; This will produce a more accurate estimakte of

the

magnitude of change for the experimental group.



INCREASING THE EFFICIENCY OF

PRETEST-POSTTEST DESIGNS

‘The one-group pieﬁestﬁpasttest design, referred to by Campbell and -
Stanley ClQEBJ:asrnésign 2, has been criticized for its 1éck’954validity
‘{Campbell & Stanléy; 1963% Kérlinéézg lé?é)gr dne method of féduging the
number of falsé inferences concerning the existence of a treatment effect ,
when usiﬂg Design 2, is ﬁa test sample difféfengés against a nanfsaré popula-"
tion estimate. |

* . When stacistiégllyrcnmparing two means, the geﬁefal form of the null
hypothesis isrﬁnl ’.Pi = k. 1In sﬁite Qf tﬁe faét thatrk can bé sat té’aéy
small value considered of practical interest (Winer, 1971), the overriding
tgndeﬁcy'ié‘ta set k to séfa? the exﬁa&ted value, so that ﬁhe #ull hyﬁathésisr

- becomes My =, Whilérthera is nothing statisticaliy wrong with testing

against an expected value, it is‘ab%i@us that éuéﬁ a‘practiégrrésﬁlﬁs in
maxiﬁiziﬁg the 5ansitivity of ﬁﬁertést-ta éﬁf siénifigénﬁﬁdif£é¥2ﬂce;'fagafd;
: Jéss‘gfrapy;practiéél implicafiﬂnsg | | | o

| Althaggﬁ thajau;hafsisuppart'thé more fregﬁeﬁt7§53'af§§alu§s gféatef )
thanﬂtﬁé éipéétéd falﬁé;itﬁis gapét éddféssésrtharissuéraf #n&éféstiméﬁing
 the expectéﬁfvalué‘aﬁd,ihe gansequéat,iﬂ§rease in dgta@éiﬁgriﬁyglid signi—i L
Vfiaant,diffgrénggsr It is in this sénse thé; the wﬁrdr"affigiéﬁcy" is used

. in the title rather than in the sense ¢f Statisti;al‘paﬁéfs_ Actually, using
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in the mean. Stability over t

a value of k greater than the expected value would decrease the power of the
test only if the spacifiz alternative hypothesis used against the zero
expected value waé maintained, aﬁd this would not be 1ike1y.

In the case of the t test for independent samples, there is no debate
that the expected value is zero, given random sampling and random assignment
to treatméntS; anever9 it is not zeasanabla ko cﬂnelﬁde that an expected

ﬁalué of zéro is correct in the case of the t téét féf cétralatad Sémplés used
in Design 2. It is quite common to find the mean of tﬁe second a&miaisttatiﬂn
of a test to be higher than ;ﬁa mean of the f:irst!.t‘.:;a,drfainist:rrai;;i’.e:mr3 even avei
shért periods of time and with no délihéfate intervention.

Potential estimates of population differences are available in many

instances, but they are seldom used. One major reason for this is a concern.

over the acecuracy of such estimates;' It is the author's contention, however,

thaﬁ in most iﬁsténcas of pre aﬁé post testing, the expected differences wili
not be zero, and that any(estimaﬁé of k that is greater than zetg, but not
in excess of a practical difference éhould be used.  When in doubt, it seems
better to overestimate rather than underestimate the expected value.

One Eéﬁimépé of a population difference useful in Design QAEtudies can

be obtained by examining the test — retest means from test - retest reliability

data. This mean difference is usually ignored because the reliability co-

efficients are typically high. It is easy to forget that the Pearson

correlation used to obtain test — retest reliability is insensitive to éhénges,

P

e in the test - retest sense refers primarily

o

to the preservatlon of relative rank order and does not reflect a change in

‘the mean-over time. It is not unusual to have a test - retest reliability

coefficient of .90 and a difféfance between the test - retest means that is



Séétiséicaily éiénifiéaﬁti The auﬁhors have found Ehat,tﬁe typical mean
posttest increase shown in techmnical reports farrlq tests and achievement
batteries is often significaﬁt beyond the .05 level. Thesa measures are
usually taken over a 2~ to -6 week perigé with no intentional treatment
iﬁtéivanti@n.

“As noted earlier, the reluctance to use such estimates of the expected
difference reflects concerns related to sampling stability and the camgérability
of populations. However,, these concerns are impcrtant regardless of the chosen
value erk. It 1is obviously iﬁapprépriaté to administéf a test designed and

- normed on one population to a sample from another population ané expect to
have comparable results. Furthermore, population estimates based u?an small
heterogeneous samples are not as Stable as one would desire. Kegpingz;hgsg
factors in mind, however, the authors still recommend using a statistically
significant test - retest mean difference as the expected value af k; rathéf-
than zero, because the chances are that even this value will undarestimate
the expected value more often than is desirable.

It seems reasonable to assuﬁé that such faetors as history, méturati@n2
the effect of pretest administration and statistical fegressigﬂ‘ara reflected  f
to some extent iﬁ thése teét - fetésﬁvmgaﬁ iiffeféﬁééé (Campbéil & Stanley,
1963). Tharrelatively short test - retest intervals used in reliability
ranélysis will ténd’to increase the effect of some of éhesavfagtors'ﬁhileb

7 décréasimgfﬁﬁe effects of the others. rBy using the test - fstéét mean |
différéﬁca as suggested here, the effects of these confounding variables
should be reduced 'and,,thetéfaré, increase thekvalidity,whan-rejaéﬁiﬁg‘the

. nuliyhypathasis;

6 |

ERIC

Aruitoxt provided by Eic:



The form of the t test for correlated samples is:

rr
[]

where n 3 is the expected yalua and ; represents the éamgle mean difference.
The standard error is based upon the sample datarabtained for thé stﬁdy tégardﬁr
less of the value chosen for u E . -The récammgﬂdation for Design 2 studies
then, is to use the test = retest mean dlfferenze, if available and significant,
as the estlmate of n = 5 ; When test - retes; data are not availabla, it may
still bé better to select some arbitrary small value of p i rather théﬂrtﬂ
use Zzero. - |
When a control group ig available and Design 2 is unnecessary, the usual,”'
~ approaches to analyzing the data are 1) to compare the raw‘differéﬁcels:afas
for the experimental and control grgupsbusing a t test for indepen dent sample e
af,ZJ tc compare the adjusted posttest meéns sf the exper;mental and canttal
graups using anaiyses of cavariaﬂge with the pretest scores serving as the
quvariateg_ In Bgﬁh cf—these aﬁalyses, one is essentially interésted~in deter=—
mining whether there 15 slgn;ficantly greatér gain in the Experimeﬁtal group
rthan in the control group. ngeve:, neither of thege procedures’ deal directly
w;th tha actual magnltude of the gainn Whlle it is true that in the case of -
':the raw d;fferan:e score applﬂaih the mean dlffEfEﬂCE for eagh group is avail-
ablé this differenca for tha experiméntal gfgup is quiﬁe likely ta be greatef'
rthan it shnuld be as ncted earller.’ Agaln, the GVEféSElmatE is.bhased upan a
null hygcthesis of Py= '2; = Thergfcre, whrn ;oﬁtrol graup data is évailabléu

and a significanﬁ dl fference between the éxpezimental and cantral groups hasr

been faund, 1t may prove advantageaus to use a,t test;far caffelatadrsamples

e i, D g




ERI!

Aruitoxt provided by Eic:

and apalyze the gain in the experimental groups using the control group mean
difference as _n 5 If proper sawmpling and aséigﬁméﬁt prgéedufes are
employed, this analysis should reduce the artificial gain aﬁériiuﬁed.tc ncn%
treatment factors. If the accuracy of the estimated control group mean
difference is seriously questioned, then one could éstabliéh 95 percent

confidence limits for the estimate and select the lower bound.
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