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AVOIDING REGRESSION EFFECTS IN PANEL STUDIES OF
COMMUNICATION IMPACT¥

Donald T. Campbell and Keith N. Clayton™*

The panel technique in public opinion surveys has offered the social
sciences an opportunity to go beyond the usual static correlational data
with their interminable ambiguity as to direction of effect, into some-
thing like experimentation. By employing measurements extended in
time, asymmetries of antecedence-subsequence in correlation can be
noted which make possible some interpretation of the direction of effect
between variables. Two modes of analysis have been developed by the
Bureau of Applied Social Research for this purpose. While the most
ingenious may well be the ngixteen-fold table", the most straightfor-
ward is the panel analysis of the effects of an intervening communica-
tion, as in the studies by Kitt and Gleicher l and by Glock?2, designated
in this paper as the ''panel-impact' design. It is this design that
receives primary attention.

Along with other experimental designs making use of naturally
assembled groups (rather than experimentally assembled groups equated
by randomization), the panel-impact design is liable to the confounding
of statistical regression effects with changes due to the experimental
variable. The '"turnover table' form of data presentation employed in
the panel-impact design turns out to be particularly vulnerable, as will
be illustrated after a brief review of the problem of statistical re-
gression as an artifact confusable with more substantive processes.

#The preparation of this paper was made possible by the authors'
participation in Northwestern University's Psychology-Education
Project, sponsored by the Carnegie Corporation. It represents a part
of a general survey by the senior author of the quasi- experimental
research designs available in natural field situations, and hence avail-
able for research in educational settings. The paper is also intended
to be a chapter in a projected volume on panel studies to be edited by
Paul F. Lazarsfeld and to be entitled The Study of Short-Run Social
Change. The authors have had the advantage of suggestions made to a

previous draft by C.I. Hovland, O.D. Duncan, J.A. Davis, R.F.

Winch, D. L. Thistlethwaite, and especially Thomas J. Banta.

#%Dr. Campbell is Professor of Psychology at Northwestern Uni-
versity, where he has been since 1953, and has taught at Ohio State
University (1947-50), the University of Chicago (1950-53), and Yale
University (Visiting, 1955). While at the University of Chicago he was
a member of the Committee on Communication. Although he does not
regard himself as primarily a methodologist, he is probably best
known for his several contributions in this area. His most recent work
is Experimenting, Validating, Knowing: Problems of Method in the
Social Sciences (New York: McGraw-Hill, in press).

Dr. Clayton received his Ph. D. in Psychology at Northwestern
University in 1960, and is presently Assistant Professor of Psychology
at Vanderbilt University, where he is teaching in the field of experi-
mental psychology.
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Review of the Regression Problem

Two-variable regression problems are most {requently encountered,

The simple fact of imperfect correlation between two variables implies
as a tautology that those units selected as most dc«z:viam' upon one mea-
sure will average nearer to the mean of another. If a time or stage
difference distinguishes the two variables, and if the mvum:gamr is
interested in examining the ''fate' of those initially extreme in one
direction or the other, this inevitable accompaniment of a correlation
less than unity is frequently misinterpreted as a biological or socio-
logical function of the temporal or ordinal sequence. For example,
when intelligence tests are given one year apart in an orphan asylum,
the children brightest on the first test are, on the average, somewhat
duller on the second (though of course still above average). while the
dullest now average brighter than they did initially. This is an inevit-
able finding if the test-retest correlation is less than unity, but it has
been frequently misinterpreted as evidence of a "leveling" effect of the
homogeneous environment.

While Galton's understanding of the phenomenon was more complete
and subtle than that of many of those following him, he encountered
regression before the development of the symmetrical correlation co-
efficient and his mode of presentation led to an initial perpetration of
the mistaken inference. Thus in his 1877 address 3 he said, "the
progeny of all exceptional individuals tends to 'revert' towards medioc-
rity"", and he presented but a single "reversion' or "regression' line,
showing that the average progeny of sweet peas reverts {rom the parent
size about one-third the way back to the mean of the group. However,
even then he noted one fact which most misinterpreters of two-variable
regression have failed to examine, i.e., the variance of the filial
generation was as great as that of the parent, (This fact is at odds
with the interpretations of "conformity" and "leveling", etc., which
imply a reduction in variance on the second measure.) But to handle
this maintenance of variety, Galton hypothesized a second mechanism
working opposite to and compensating the effects of regression. His
second major paper on the problem bore the connotatively misleading
title ""Regression towards Mediocrity in Hereditary Stature™ 4 and re-
tained the two compensating processes of regression and dispersion,
but did present the two complementary regression lines, i. e, , adding
the "regression' of parents on offspring, and thus recognized that not
only did exceptional parents have offspring more mediocre than them-
selves, but also exceptional offspring came from parentage more
mediocre than they. In an epoch in which the average stature is not
increasing, the sons of tall fathers, for example, average shorter than
their fathers, but the fathers of tall sons average shorter than their
sons. Fig. 1 attempts to provide an intuitive understanding of why such
regression is a tautological restatement of imperfect correlation,

In Fig. la, there is shown for each group of fathers, classified by
height, the distribution of sons' heights. Thus, of the four fathers 13
units high, one has a son 10 units, one 11, one 12, and one a son 13
units high. If the relationship were perfect, all of the cases would fall
along the underlined diagonal values. Instead, there is considerable
scatter. While the data here are hypothetical, they do illustrate a
typical father-son correlation of . 50, under conditions where fathers
and sons have equal means and variabilities. Note that a by-product of
the fact of scatter is that our best prediction of a son's height is not
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b. Regression line of best

prediction from father
to son.
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FIGURE 1. REGRESSION IN THE PREDICTION OF SONS' STATURE FROM FATHERS'
AND VICE VERSA.
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