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A controversy concerning the usefulness of “null” hypothesis tests in scientific inference has continued in articles within psychology
since 1960 and has recently come to a head, with serious proposals offered for a test ban or something close to it. This article
sketches some of the views of statistical theory and practice among different groups of psychologists, reviews a recent book
offering multiple perspectives on null hypothesis tests, and argues that the debate within psychology is a symptom of serious

incompleteness in the foundations of statistics.
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1. INTRODUCTION

This article began as a review of a recent book, What If
There Were No Significance Tests?, edited by Lisa L. Har-
low, Stanley A. Mulaik, and James H. Steiger. The book
was edited and written by psychologists, and its title was
well designed to be shocking to most psychologists. The
difficulty in reviewing it for JASA is that the issue debated
may seem rather trivial to many statisticians. The very ex-
istence of two divergent groups of experts, one group who
view this issue as vitally important and one who might re-
gard it as trivial, seemed to me an important aspect of mod-
ern statistical practice. I decided to discuss this divergence
in my review, which subsequently grew (with kind-hearted
editorial guidance) into an article.

The article is organized as follows. In Sections 2—4 I
briefly discuss the nature of statistical expertise within psy-
chology, the abuse of null hypothesis testing, and my view
that even seemingly trivial difficulties in the practice of
statistics deserve careful analysis. In Section 5 I sketch
some of the different uses of hypothesis testing that need
to be distinguished in a foundational analysis. I comment
on the book in Section 6, and give a short conclusion in
Section 7.

Although the book contains many perspectives and ideas,
its central question concerns the usefulness of null hypoth-
esis tests as a scientific research tool in psychology. This is
sometimes viewed as a logical or philosophical question: To
what extent does the logic underlying null hypothesis test-
ing match the logic of scientific inference (in psychology or
in other disciplines)? It can also be viewed as an empirical
question: Is there a causal relation between the use of this
tool and rapid or slow progress in psychological research?

This issue has been debated for about 40 years in psy-
chological journals. One of the contributors to this volume
was among the earliest critics of null hypothesis testing in
psychology (Rozeboom 1960). In the last few years, how-
ever, the debate has become intense. Chapter 3, by Frank L.
Schmidt and John E. Hunter, advocates an outright ban of
significance tests, replacing them with point estimates ac-
companied by confidence intervals. Arguments against such
a ban are offered in Chapter 4, by Stanley A. Mulaik, Nam-
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bury S. Raju, and Richard A. Harshman, and in Chapter 35,
by “A Retrospective on the Significance Test Ban of 1999,”
by Robert P. Abelson.

Some readers of JASA may find this core issue too trivial
to merit serious discussion. Because a point estimate, to-
gether with a ¢ statistic for a particular hypothesized param-
eter value, can be readily converted to an (approximate) con-
fidence interval, and vice-versa, the choice between these
two forms of presentation might be considered a matter of
style rather than substance. Analogously, some statisticians
might prefer to drop the term “Fisher Z transform” in fa-
vor of “inverse hyperbolic tangent,” and one could perhaps
discuss the merits of such a stylistic change for 15 minutes
or so, but writing a book on this issue would be absurd. Yet
Schmidt and Hunter (and other test-ban advocates) are in
dead earnest. Their abstract for Chapter 3 concludes with
the following passage:

Statistical significance testing retards the growth of scien-
tific knowledge; it never makes a positive contribution. After
decades of unsuccessful efforts, it now appears possible that
reform of data analysis procedures will finally succeed. If so,
a major impediment to the advance of scientific knowledge
will have been removed.

Similar statements have appeared elsewhere recently. For
example, a prominent experimental psychologist, Geoffrey
R. Loftus, wrote a review article (1996) titled “Psychology
Will be a Much Better Science When We Change the Way
We Analyze Data,” asserting that “Null Hypothesis Statis-
tical Testing, as typically utilized, is barren as a means of
transiting from data to conclusions.”

Statisticians who are not specialists in psychology might
ask: Who are these people, anyway? Where did they get
such odd ideas? And why should we care? I think that all
three of these questions are worth answering. Psychologists
make massive use of statistical inference in research; they
tend to perform their own data analyses, to seek help mainly
from home-grown experts, and to teach their separate statis-
tics courses to undergraduate majors and to graduate stu-
dents. This massive branching into specialized teaching and
methodology offers interesting lessons about the practice of
statistics; may offer novel opportunities for research, teach-
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ing and consulting; and may even suggest weaknesses in
the theoretical underpinnings of statistical science.

In the next three sections I develop a more detailed an-
swer to the three questions just framed. To answer the first
question, I briefly sketch the diverse views about statisti-
cal methods held by different groups of psychologists; this
leads to a brief account of the background of the authors of
the book under review. For the second question, I outline the
reasons that null hypothesis testing is perceived as problem-
atic in psychological research and why confidence intervals
are often viewed as a partial solution. The third question is
the most important: Statisticians should take notice of this
controversy, because it focuses attention on a major gap in
the foundations of statistics.

2. PSYCHOLOGISTS’ VIEWS OF STATISTICS

Tests of statistical hypotheses (sometimes in the form of
confidence intervals) are used as a central methodological
element in all, or nearly all, empirical articles in every jour-
nal published by the American Psychological Association,
the American Psychological Society, or the Psychonomic
Society, as well as in most psychology journals published
commercially. A clear statement of the rationale for this
practice was given by Arthur W. Melton in his valedictory
editorial closing out 12 crucial years (1951-1962) as Editor
of the Journal of Experimental Psychology (which, from its
founding in 1916 to the present has been a leading archival
journal for empirical research in psychology in the United
States). Though his language now sounds old-fashioned, I
believe that the statement is still worth reading or reread-
ing today. Melton discussed the standards of “validity, reli-
ability, and substantiality” that he and his associate editors
had enforced for acceptance of manuscripts during these 12
years. On the topic of reliability, he wrote:

The next step in the assessment of an article involved a
judgment with respect to the confidence to be placed in
the findings—confidence that the results of the experiment
would be repeatable under the conditions described. In edit-
ing the Journal there has been a strong reluctance to accept
and publish results related to the principal concern of the
research when those results were significant at the .05 level,
whether by a one- or two-tailed test! This has not implied a
slavish worship of the .01 level or any other level, as some
critics may have implied. Rather, it reflects a belief that it
is the responsibility of the investigator in a science to re-
veal his effect in such a way that no reasonable man would
be in a position to discredit the results by saying that they
were the product of the way the ball bounced. At least, it
was believed that such findings do not deserve a place in
an archival journal... The P level of a finding which was
the major purpose of the investigation... is only one ele-
ment in the persuasion, others being the relation of necessity
between the predicted relationship and other previously or
concurrently demonstrated effects, and the consistency of the
relationship across a sequence of experiments. .. The same
philosophy applied when negative results were submitted for
publication, but here rejection frequently followed the deci-
sion that the investigator had not given the data an opportu-
nity to disprove the null hypothesis, i.e., the sensitivity of the
experiment was substandard for the type of investigation in
question and was therefore not sufficient to persuade an ex-
pert in the area that the variable in question did not have an
effect as great as other variables of known significant effect
(1962, pp. 553-554).
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This passage strikes me as remarkable both for its ex-
plicit standards and its implicit assumptions. Explicitly, it
contains criteria both for reliability of new findings and for
reliability of negative findings; that is, for power analysis.
Implicitly, it assumes that psychological research is cumu-
lative, so that one generally knows to what effect size is
important in a given domain. (The word “significant” in the
final sentence is clearly used in the sense of “important”
rather than in the commonly encountered sense of “statis-
tically reliable”.) Furthermore, it assumes that an effect is
a change in central tendency of a distribution of measure-
ments, with individual measurements subject to unexplained
error. A final implicit assumption is that mathematical mod-
els will be used to assess error distributions for estimates
of change in central tendency, but the passage does not en-
visage that the pattern and magnitudes of the effects them-
selves will be modeled mathematically.

Although this passage still represents one of the principal
outlooks on statistical thinking among research psycholo-
gists, three other views should be described briefly:

* Nothing is due to chance. This is the Freudian stance
(e.g., Freud 1917), and it has at least the merit (similar
to exploratory data analysis) of subjecting many small
and large occurrences to close scrutiny. Of course, this
viewpoint can easily lead to gross overfitting of data.
I think that the notion that all of the variance can
be explained is implicit in “popular” psychology, but,
fortunately, it has little support among researchers.

* Only large effects should be studied. This is an-
other antistatistical stance, emerging from the research
tradition of Pavlov and other physiologists. If one
chooses a good problem and investigates it with suffi-
ciently clever measurement in a properly chosen set-
ting, then one can magnify signal and shrink noise.
The only statistical test one ever needs is the IOTT or
“interocular trauma test.” The result just hits one be-
tween the eyes. If one needs any more statistical anal-
ysis, one should be working harder to control sources
of error, or perhaps studying something else entirely.

* Develop fully quantitative theories. This stance has
given rise to the subfields of psychometrics and math-
ematical psychology. I cannot take the space to de-
scribe the histories of these two branches and their dif-
ferences. It is sufficient to remark that they share two
important features. First, unlike the passage quoted
from Melton (1962), they attempt to model patterns
and magnitudes of effects, as well as error processes;
they share the statistician’s view that an “effect” is a
parameter value (or change thereof) in a mathematical
model. Second, these subfields are a natural source of
supply for home-grown experts, who make themselves
useful by teaching elementary and advanced statistics
and by consulting with their colleagues on problems
of data analysis. By no means are all, or even most, of
the home-grown statistical experts in psychology spe-
cialize in quantitative psychology, but the latter group
are by and large the psychologists with the most ex-
tensive training in mathematics and statistics.



























