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Abstract

‘A technique for examining the correlates of the
differential effects of a compensatory eﬁucatlon program
within the group of enrolled pupils is suggested. It is
based on using pretest-~posttest relative changes for foruing
"eriterion” groups and then using multiple disceriminant
analysis toc uncover patterns of "predictor" variables among
relevant demographlic, cognitive, and affective measures.
Tne technique's potential for avoiding reliance on the
artifactual properties of both regression phenomena and gain
scores is discussed. It 1s suggested that the technique
would be useful when post hoc matching or covariance
anelysis might produce mlslea&lng or even erroneaous
conclusions about the overall effectiveness of an -

intervention programs A confirmatory empirical study is

‘proposed,

Problem Statement

Analyses of the bvenefits of compensatory education
programs have usually veen directed toward deseribing the
overall effect of these programs on the entire groups of
enrolled pupils. That is, tﬁe post=treatment performonce of
these pupils on some criterion measure is compared with
thelf pre-treatment performance on that same measure or with
the performance of some contrast group. Indeed, in some of
the more elegant designs, both pre-post absolute changes and

the performance of some constrast group might be employed.

" These evaluation strategies -ro ertioingly simple and
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straightforward, but they potentially can lead to blased,
and even incorrect, conclusions. This pélnt will be
elecorated upon later in this paper.

At the momen*, however, it is more approprriate to
proceed with the main purpose of thls paper, which 1s to
suggest an alternate evaluation strategy. Thls is a
technlque for discovering the coirelates of relatively
different success patterns within the group of puplils
enrolled in the programe. The assumptions are that (a) nrot
all of the rupils willl have benefiied equally from the
trzatment and {b) there are mganlngful and systematic
correlates of these differential success patterns. The
proposed technique is addressed to such questions as, "What
kinds of pupils, from which sorts of homes, recelving what
types of instruction in whicih sorts of programs, and in wrat
kinds of communities, do relatively well (or poorly) in
Program Suche=andeSuch?"

Yathod

Thls proposed technique, "Change Group Analysis® (CGA),
18 a combination of a sinple rankling procedure and a
powe;ful multivariate analytic method. Pupila ars ranked on.
the basis of thelr performance on one of the customary pre-
and poste-treatment measures, such a8 an achievement test.
Tnen the distributions of these measuros are divided into
oqual numbers of pupils. For expository purposes, they are

nere divided into thirds, as in Figure 1. In practice, the
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L
number of splits to be made would depend on both the nunmber
of "pupils involved and the strength and éhape of the
relationship between the marginal variables. The biva.late
distribution, when the marginals are split into thirds, is
thus divided into up to nine "Change Groups" (CGs)e. The
designations, “low=low” (L~L), “low-middle" (L-}), and so
forth, indicate the initial and "inal relativs positions of
the members of each CG.

Next, all of the avallable and possibly relevant data
on the puplls are used as "predictor" variables for multiple
disoriminant anglysis (Cooley & Lohnes, 1962; Rac, 19523
Tatsuoka & Tiedeman, 1954), séeklng maxinum disorimination
amoig the CGas, Potential predictor variables include the
wealth of demographic data typiocally gathered in oompensatory
education evaluations those on the puplls themselves, their
famildes, teaclhiers, sochools, and communities. These drta
also inoclude the cognitive and affective measures ohtained
in the oourée of the intervention program. Indeed, the
variables used for forming the CGs for one CGA are potential
predictor variables for other CGAs.

Discussion

fhe disoussion of CGA must begin with what it 3s not.
That is because, al first glance, CGA might appear to be a
device for capitalizing on regression effects or for
performing an analysis on galn socores without taking into

aoccount .the methodological ,roblems associated with zain
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scores,

Whon two tosts are imperfectly correiatcd, oxamninoou
below the mean on one test are predlcted, through the use of
& linear regression equation, to be below the mean on the
other test, but not as far below, in standard deviation
units; This predicted statistical "regrassion toward the
mean" may or may not actually occur in fact (Hays & Winkler,
1970}, When it does, we term it & "regression effect,”

When persons are selested for an experiment (or for an

- intervention program) because they deviate from the mean on

some Ieasure or on a variable related to that measure, and
when that same messure is used as a posttest, these
regression effects may then provide sources of invalidity
for the interpretation of the results of the experiment
(Campbell & Stanley, 1963}).

But in C3A, it is the pupils’ relative scores, rather
than their absolute scores, that are used as the basis of
the pupils*' CG assighmencs. Nelther a systematic movement
of the group as a whole toward its population mean nor an
artifactual constrioction of the posttest variance would
affec§ these relative standings.

On the other rand, sw.ppose that th. pupils in the
program were menbers of different populations, with
population parameters, If regression effeots were then
oyperating, the members of the various populetions wogld be

regressing toward different neins and would be . doing so at
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different rates. This introduces a dilemma, Considering
all of the participating puplls to be members of the same
population, one in which there are meaningful subgroups
whose combinations of personal and program demographic,
cognitive, and affective attributes lead to different
relative changes, 1e.the purpose of CGA. Even if gqll orx
part of these patterns of change are due to different
regression effects, the fact is that those changes still
will have taken place. This 1s the dilemma: are these
dlfferential change patterns the result of the varying
sensitivities of different subgroups to the treatment
wmanifolds or is it merely that a complexity of different
rogression effects 1s being observed? It may very well be
that the extznt to whic¢h progran= and teacher-related
variables relate to CG membership will determine which
hypothesis will be acoupted.

Although the regression-effects question is one of
obvious complexity, that surrounding the utilization of
change scores is simpler. The methodological problems
asgsoclated with the interpretation of change scores is well
dooumented. See, for instance, Harris (1964). Bu%, since
CGA relies on changes in relative, rather than absolute,

performance, it is not, astriotly speaking, based on change

soores. If it were, and if it wers the bivariate

distribution, not the warginals,: that were. divided, the CGCs
would be formed as in Figure 2, But with the CGs formed as
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8
in Figure 1, L-L. K=M, and H-H are considered to be separate
groups, although the members wlll have had approximately
equal change scores (if the pretest and posttest scores are
reluted in a linear fashion)s This is also obviously true
for those in L-M and H=-H and also for those in M<L and He~M.
With multiple discriminant analysis, the differences among
all of the CGs are maximized. That is, the intent 1s to
separate L-L and K=-M, which will have had somewhat similar
performances, as much as L-~H and H=L, whose performances
will have differed greatly.

As already mentioned, tho.usé of relative standings
obviates the assumption of linearity of regression of
posttest on pretest. It should also be noted that these
measures need not be assumed to have aétained an interval
scale.

At the outset of this paper, it was suggested that CGA
e employed for examining the relative differential effeots
of a compensatory program within %he group of enrolled
Pupils, somewhat as a supplement Lo the more traditional
approaches which focus on the absolute performences of those
in the group as a whole, usually comparing the group
perforﬁanoe with that of some contrast group. Often either
this contrast group is seleoted through a post hoo matching
technique or else the data analysis is performed wWith
covariance analysis. For some time, the problems of

interpretation following post hoc matohing have been well
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known {(Campbell & sfanley, 1963), But covariance analysis |
can also lead to misleading and even erréneous corniclusions
(Caupbell & Erlebacher, in press; Lord 1967, 1369). The
point here is that CGA might provide the only sultable
alternative for evaluation of a progrem when the evaluator
is faced with a uecessary but completely ex post facto
investigation,

Further Research

The next step is to perform CGA on some real data.
A tificlally~genorated data would be unéatlsfactory because
the rules for generating these data would have to be too
deverministic. In any event..a very large number of puplils,
on each of whom a great many relevant measures are
avalilable, would be nec¢deds This would norwally be the case
with CGAs It is intended for the evaluation of projects
that are large-scale, at least rezional, if not national, in
scopes For a oconfirmatory study, an even greater~than-usual
r .uber of pupils will be needea. The reason is that th}s
group should be randomly divided such that two or rore
parallel CGAs oould be performed. The agr: ment of the
results obtalned therefrom would provide avidence for the

consistency of the technique.
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