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The fifth edition of the Publication Manual of the American Psychological Association
(APA) draws on recommendations for improving statistical practices made by the APA
Task Force on Statistical Inference (TFSI). The manual now acknowledges the contro-
versy over null hypothesis significance testing (NHST) and includes both a stronger rec-
ommendation to report effect sizes and a new recommendation to report confidence
intervals. Drawing on interviews with some critics and other interested parties, the pres-
ent review identifies a number of deficiencies in the new manual. These include lack of
follow-through with appropriate explanations and examples of how to report statistics
that are now recommended. At this stage, the discipline would be well served by a
response to these criticisms and a debate over needed modifications.

They didn’t go nearly far enough. I’'m very disappointed, very disappointed.

—Roger Kirk, longtime advocate
of statistical reform in psychology

I don’t think anyone was looking for or particularly desired a radical change. I
don’t think that was the goal.

—Mark Appelbaum, member of the APA
Task Force on Statistical Inference
(TESI) and the TFESI subcommittee
responsible for drafting statistics
recommendations for the fifth edition
of the APA Publication Manual
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For decades, the American Psychological Association (APA) Publication
Manual has been hugely influential in setting the standards of editorial prac-
tice. In addition to the 27 primary APA journals, there are “at least a thousand
other journals in psychology, the behavioural sciences, nursing and person-
nel administration [that] use the Publication Manual as their style guide”
(APA, 2001, p. xxi). It is “the single text which virtually every psychologist,
of whatever sub-specialty, has contact with at some point in their career”
(Budge & Katz, 1995, p. 218).

Because the manual is so widely known and influential, a revision of its
statistics recommendations had been identified as a key step in statistical
reform and reeducation within psychology. Roger Kirk (2001), for example,
argued that “the APA Publication Manual and similar manuals are the ulti-
mate change agents” (p. 217).

Published in 2001, the fifth edition does include more statistical guide-
lines than any earlier edition. Do these guidelines meet expectations set by
the APA TFSI charter and their subsequent report (Wilkinson & TFSI,
1999)? What are the prospects now for changes to statistical reporting prac-
tices recommended by the TFSI?

Shortly after the release of the fifth edition, I visited the United States to
interview a number of American researchers interested in statistical reform in
psychology. I also conducted interviews subsequent to that visit. Inter-
viewees included some members of the TFSI (including some on the sub-
committee responsible for drafting the statistics recommendations in the new
APA Publication Manual), journal editors, teachers of statistics, and text-
book authors. Reactions to the manual expressed in the interviews partly
inform answers to the previous questions.

Origins of Statistics
Recommendations in the Fifth Edition

For many years, critics of null hypothesis significance testing (NHST)
have relayed to research psychologists the problems associated with NHST
techniques. They have reviewed and documented misuse of these test in jour-
nals (e.g., Carver, 1993; Finch, Cumming, & Thomason, 2001) and have
demonstrated empirically that researchers misunderstand the procedure
(e.g., Oakes 1986; Tversky & Kahneman, 1971). The importance of, and
common neglect of, statistical power calculations has been one focus in these
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criticisms (cf. Cohen, 1962, 1969, 1988; Rossi, 1990, 1997; Sedlmeier &
Gigerenzer, 1989).

Inresponse to these criticisms, it has been widely (though not universally)
accepted that NHST is commonly misused, often misunderstood, and that
statistical power has been greatly neglected. This widespread agreement,
however, has done little to influence statistical reporting practices in journals
(cf. Vacha-Haase, Nilsson, Reetz, Lance, & Thompson, 2000).

Reformers have regularly suggested alternatives, or at least supplements,
to NHST. Measures of effect size and strength of association have been
strongly advocated (cf. Cohen, 1988, 1990; Kirk, 1996, 2001; Thompson,
1996, 1999, 2002a). Many reformers have also advocated the use of confi-
dence intervals (Cls). Indeed, all 14 contributors to the anthology What If
There Were No Significance Tests? endorsed Cls as at least a minimal reform
strategy (Harlow, 1997). Thompson (2002b) detailed what the recommended
and the not recommended uses of CIs are, including CIs for effect sizes. And
the importance of clear visual presentation of data and the use of error bars
has been explained and advocated by Loftus (1993a, 1993b, 1996) and
Cumming and Finch (2002), among others.

Over the past 10 years, criticisms of NHST and calls for statistical reform
have grown dramatically in diverse disciplines, including psychology, educa-
tion, and wildlife science (Anderson, Burnham, & Thompson, 2000). In
response to growing criticism, and in particular Jacob Cohen’s (1994) article,
the APA Board of Scientific Affairs appointed its TFSI (APA TFSI, 1996).
The original purpose of the TFSI was to investigate criticisms of hypothesis
testing including a proposal to ban NHST from APA journals. The TFSI rap-
idly set a broader agenda for itself: “to consider the modification of current
practice in the quantitative treatment of data in the science of psychology”
(APA TFSI, 1996, p. 1). A final report was subsequently published in the
American Psychologist (Wilkinson & TFSI, 1999).

Although the TFSI did not recommend banning NHST, their report was
well received and has often been cited in articles about improving statistical
practice in psychology. The TFSI report largely accepted reformers’ criti-
cisms of NHST and unambiguously recommended that the role of hypothesis
testing in psychological research be de-emphasised:

It is hard to imagine a situation in which a dichotomous accept-reject decision
is better than reporting an actual p value or, better still, a confidence interval.
Never use the unfortunate expression “accept the null hypothesis.” Always pro-
vide some effect-size estimate when reporting a p value. (Wilkinson & TFSI,
1999, p. 599, italics added)

The report also recommended practices that reformers had long been ad-
vocating, such as presenting effect sizes, CIs, and clear graphics, and it of-
fered a philosophy on analysis:
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Although complex designs and state-of-the-art methods are sometimes neces-
sary to address research questions effectively, simpler classical approaches of-
ten can provide elegant and sufficient answers to important questions. . . . If the
assumptions and strength of a simpler method are reasonable for your data and
research problem, use it. Occam’s razor applies to methods as well as to theo-
ries. (Wilkinson & TFSI, 1999, p. 598)

The recommendations drafted for the Publication Manual have been less
well received. Like the TFSIreport, the manual includes recommendations to
report effect sizes, Cls, and graphics. Unlike the TFSI report, it stops short of
endorsing statistical reform in any general way. There is minimal acknowl-
edgement of debate and discussion over NHST, but the manual backs away
from explaining the importance of the issues or taking any position. Finch,
Thomason, and Cumming (in press) compared the TFSI report and the rec-
ommendations in the manual:

The TFSI’s charter to revise the Manual, and the generally detailed and strong
TESIreport (1999) both justified expectations that the fifth edition would give
an important impetus to reform efforts. The reality, however, is a major disap-
pointment: The fifth edition of the Manual (APA, 2001) is very largely, from a
reform point of view, a vital opportunity missed.

Liora Pedhazur Schmelkin is president-elect of Division 5 (Evaluation,
Measurement and Statistics) of the APA and coauthor of Measurement, De-
sign, and Analysis: An Integrated Approach (Pedhazur & Schmelkin, 1991).
Her opinion of the new manual is similar: “First of all I was pleased that we
had a top-level task force coming out and making some statement. . . . I’'m not
as pleased with the APA Manual, in terms of how they translated some of the
recommendations” (personal communication, February 2002).

More specifically, the manual has been criticised for not following
through on its own recommendations to include effect sizes, CIs, and statisti-
cal power with examples of how to report these measures. This perceived fail-
ure has been described as sending an overall message of “NHST business as
usual” (Finch et al., in press). Some reformers claim that specific recommen-
dations are so poorly integrated in the fifth edition that they are unlikely to
have any effect on practice. Schmelkin used the following analogy to de-
scribe the lack of follow-through:

I was once told that when you play tennis when you hit the ball you’re not sup-
posed to just hit it, you’ve got to follow through. So even after the ball leaves
you, your arm goes all the way up, following it, because that propels it. And I
sort of get the feeling with the Task Force report and more so with the Manual
that they hit the ball, but they didn’t follow through. That with a few more sen-
tences, with a little bit more elaboration and some examples you would get a
richer sense of what is happening. (personal communication, February 2002)
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For some critics, the perceived failure to follow through on recommenda-
tions extends beyond what is contained in the pages of the manual itself. They
have raised questions about the marketing of the changed recommendations
in the fifth edition, claiming that statistical reform has been downplayed in
publicity information targeted at researchers and students. In addition, many
reformers are concerned that journal editors have not been adequately intro-
duced to and encouraged to adopt and promote new recommendations. Un-
less structures are in place to ensure editors engage with the recommenda-
tions, many doubt any substantial change to reporting practices will result.
Indeed, the few sentences on better statistical practices embedded in a large
book may even go entirely unnoticed by some editors.

In this article, I focus primarily on the following two types of criticisms:
(a) those related to the lack of internal consistency of the manual—its per-
ceived failure to follow through on the TFSI report and to provide systemati-
cally integrated examples of newly recommended statistics, and (b) criti-
cisms related to the promotion of the manual and efforts to educate
researchers and journal editors about changes relating to statistical reform.

Do the Manual’s Examples
Correspond to Its Recommendations?

A philosopher of science, Neil Thomason, observed that “the Manual
‘strongly recommends’ Cls, yet there are no examples of reporting CIs. They
advise taking statistical power ‘seriously.” All the examples include p values
but never power” (personal communication, February 2002).

Effect Sizes

The recommendation to report effect sizes is stronger in the fifth than pre-
vious editions of the Publication Manual. Additional measures of effect size
and strength of association are listed in the 2001 edition (APA, 2001, p. 25).
The fourth edition “encouraged” (APA, 1994, p. 18) reporting effect sizes;
the new manual labels “failure to report effect sizes” as a “defect in the design
and reporting of research” (APA, 2001, p. 5).

However, the TFSI report included further information that did not appear
in the fifth edition of the manual. For example, the TFSI report explained the
importance of effect sizes to future power and meta-analyses:

We must stress again that reporting and interpreting effect sizes in the context
of previously reported effects is essential [italics added] to good research. It en-
ables readers to evaluate the stability of results across samples, designs, and
analyses. Reporting effect sizes also informs power analyses and meta-
analyses needed in future research. (Wilkinson & TFSI, 1999, p. 599)
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It also drew attention to the importance of interpreting effect size in a practi-
cal and theoretical context, and not context-free (p. 599) or using rigid
benchmarks (Thompson, 2002b).

There are no equivalent statements in the manual, even though these
issues have long been identified as serious. For example, difficulties in con-
ducting power and meta-analysis without adequate effect size information
are discussed by Rossi (1997). Amongst others, Cohen (1988) and Rosenthal
and Rubin (1982) have discussed interpretations of effect sizes.

Educational and Psychological Measurement was the first journal to
mandate effect size reporting (Thompson, 1994). As of this writing, 19 jour-
nals “require” effect size reporting. Some of these are APA journals. Two are
flagship journals of associations (American Counseling Association and
Council for Exceptional Children), each with more than 55,000 members. Of
the major American associations, only all the journals of the American Edu-
cational Research Association have remained silent on all these issues.

Critics are further concerned that the recommendations in the manual are
undermined by a failure to integrate the new statistics into examples of how to
report research results.

You know how readers are actually going to use it. They are going to try to
model examples. They’re going to read through, look at some of the major
headings and then they are going to go to the examples, thinking “this is a way
for me to get my article published. Look at the way they’ve done it here.” And
they are not going to have what they need to follow in the Manual. (L.
Schmelkin, personal communication, February 2002)

Chapter 1 of the manual covers the “Content and Organization of a Manu-
script” (APA, 2001, p. 3). Within this chapter, Section “1.10 Results” (pp. 20-
26) deals exclusively with reporting data and analysis. A strong recommen-
dation to report effect sizes is made in this section: “For the reader to fully un-
derstand the importance of your findings, it is almost always necessary [ital-
ics added] to include some index of effect size or strength of relationship in
your Results section” (APA, 2001, p. 25). Yet this recommendation is not ac-
companied by any examples of how to report the effect size measures listed.
Recommendations on using NHST made in the same section are accompa-
nied by examples of how to report p values. Critics see this as a failure to sys-
tematically follow through on the manual’s own recommendations.

In chapter 3, a sample ANOVA table has been updated to include a column
for effect size, in this case > (APA, 2001, p. 162). Critics have noted, how-
ever, that the instructions for constructing an ANOVA table (APA, 2001, p.
160) do not mention the effect size column, why it has been included, or how
to interpret it. Whilst the sample table has been updated, the accompanying
text is the same as that in the fourth edition (APA, 1994). The failure to update
the text associated with this table provides critics with further evidence that
the manual has not integrated reform-related changes.
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Towards the end of the manual, an example of a complete manuscript is
presented (APA, 2001, pp. 306-320). Effect sizes are not reported in the
Results section of this sample manuscript, but p values are. Critics have
noted, “Now that [the example manuscript starting on p. 306 of the manual]
is primarily for typesetting purposes. But there again, nowhere do you see the
words “effect size” (L. Schmelkin, personal communication, February 2002).

Cls

New in the fifth edition is the recommendation to report CIs. This recom-
mendation is made in Section “1.10. Results.” The introductory remarks of
the TFSI section are reflected in the manual’s representation that CIs “are, in
general the best [italics added] reporting strategy. The use of confidence
intervals is therefore strongly recommended” (APA, 2001, p. 22).

However, the TFSI report’s comments on interval estimates continued
with material not included in the manual. For example, the TFSI stressed the
importance of comparing CIs across experiments and not against the crite-
rion of whether the intervals subsumed zero (see Thompson, 2002b). The
report explained how Cls are useful in this process: “Comparing confidence
intervals from a current study to intervals from previous, related studies helps
focus attention on stability across studies (Schmidt, 1996)” (Wilkinson &
TFSI, 1999, p. 599). The TFSI report also warned against the “common mis-
take of assuming a parameter is contained in a confidence interval” (Wilkin-
son & TFSI, 1999, p. 599). The manual does not alert researchers to this error.
Again, there are no examples of how to report CIs in the manual. Further-
more, there is no heading for the section on Cls.

Michael Smithson (2000), reform advocate and author of Statistics With
Confidence, noted the absence of Cls in examples and a lack of advice on how
to calculate CIs for different parameters. Smithson (2001) explained that in
some cases, Cls for standardised effect sizes and variance accounted for mea-
sures require noncentral intervals. The manual does not recognise this:

There is no advice or examples [in the manual] concerning how to report CIs or
power. For instance, not all CIs are symmetrical so the “estimate plus-or-minus
half-width” notation is not always appropriate, but quite a few researchers still
are not aware of this. (M. Smithson, personal communication, February 2002)

NHST

The TFSI report made a strong statement about the limited usefulness of
NHST and, in particular, of “dichotomous accept-reject” decisions
(Wilkinson & TFSI, 1999, p. 599). The manual, on the other hand, takes no
official position: “It is not the role of the Publication Manual to resolve these
issues” over NHST (APA, 2001, pp. 21-22).
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Yet critics have suggested that a strong emphasis on p values (and the vir-
tual absence of effect sizes and CIs) in examples of reporting practice betrays
the manual’s claim of neutrality. For example, in Section “1.10 Results,”
there are three examples of reporting practice. All three contain p values.
None includes either effect sizes or CIs. Although there are occasional exam-
ples of effect size reporting in other chapters, p values and statistical signifi-
cance still overwhelmingly dominate the latest manual.

Some reformers have further criticised the manual’s recommendations for
reporting statistical significance, calling them “confusing,” “inconsistent,”
and even “sloppy.” “Table Example 7. Sample ANOVA Table” is commonly
offered in support of these claims. The table has been updated from the fourth
edition so that it now includes a column of exact p values. However, this table
also has a column of F values with accompanying asterisks. A “probability
footnote” explains the asterisks: *p < .05, **p < .01 (APA, 2001, p. 162).
Many critics find the asterisks and probability footnotes redundant in light of
the column of exact p values. The manual offers no explanation as to why
both are necessary or how they are to be interpreted. Furthermore, the instruc-
tions for constructing an ANOVA table advise that researchers “avoid col-
umns of probability values” (APA, 2001, p. 160). These instructions have not
been updated from the fourth edition, when the table did not contain a column
of exact probability values.

Statistical Power

Section “1.10 Results” also includes a recommendation, first made in the
fourth edition, to take statistical power “seriously” (APA, 2001, p. 24). The
recommendation in the fifth edition has not been updated to include any of
the TFSI statements. Absent from the manual, for example, is this explana-
tion from the TFSI report:

Because power computations are most meaningful when done before data are
collected and examined, it is important to show how effect-size estimates have
been derived from previous research and theory in order to dispel suspicions
that they might have been taken from data used in the study or, even worse, con-
structed to justify a particular sample size. (Wilkinson & TFSI, 1999, p. 596)

The manual does not distinguish between a priori and a posteriori power
calculations. Consequently, critics suggested, “itisn’t clear which the recom-
mendation on page 24 refers to” (M. Smithson, personal communication,
February 2002). Related to this is another perceived flaw: “No recommenda-
tions refer to the possibility of including power (and CI width) considerations
in describing the study design (e.g., sample size determination) in the
Method or Background sections” (M. Smithson, personal communication,
February 2002).
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The TFSI report encouraged calculating a range of power analyses to see
how power estimates change for different effect sizes and alpha levels
(Wilkinson & TFSI, 1999, p. 596). Again, there is no such encouragement in
the manual.

Finally, despite an abundance of hypothesis testing examples, the manual
does not include any examples of reporting statistical power. Nor does it fol-
low through on the TFSIrecommendation to let “confidence intervals replace
calculated power in describing results” (Wilkinson & TFSI, 1999, p. 596).

Figures

There are a number of inconsistencies between the TFSI report and the
manual concerning the use of figures. For example, the TFSI report encour-
aged the use of well-drawn, simple figures that “attract the reader’s eye and
help convey global results” (Wilkinson & TFSI, 1999, p. 601). The TFSI
report also explained that “well-drawn figures need not sacrifice precision”
(Wilkinson & TFSI, 1999, p. 601). The manual, on the other hand, claimed
that figures “are not intended to be as precise as tables” (APA, 2001, p. 21)
and later that tables “are often preferred for the presentation of quantitative
data in archival journals because they provide exact information” (APA,
2001, p. 176).

Some of the manual’s statements about figures are more positive: “Well-
designed figures can covey a memorable image of the overall patterns of
results. They also can be the best way to reveal what the reader is not expect-
ing” (APA, 2001, p. 177). But, like the fourth edition (APA, 1994, p. 15), it
discourages their use on the grounds of expense: “Figures are more expensive
than tables to reproduce” (APA, 2001, p. 21). This statement has not been
removed from the new edition, even though with technology advances it is
not clear that reproducing figures still incurs substantial extra expense. The
manual recommended against “repeating the same data in several places”
(APA, 2001, p. 21), whereas the TFSI report explained, “Because individuals
have different preferences for processing complex information, it often helps
to provide both tables and figures” (Wilkinson & TFSI, 1999, p. 601).

The TFSI report also recommended “graphical representations of interval
estimates whenever possible” (Wilkinson & TFSI, 1999, p. 601). There is no
equivalent statement on interval estimates (or error bars) in the manual. How-
ever, there are example figures that demonstrate the use of standard error
bars. Unfortunately, these have warranted severe criticism.

There are three figures with error bars in Section “3.77 Types of Figures.”
Two show mixed designs, with one across-subjects independent variable and
one repeated-measures independent variable (APA, 2001, pp. 180, 182).
Cumming and Finch (2002) explained that the error bars shown would be rel-
evant to some comparisons of means shown in the figures but virtually irrele-
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vant to any within-subjects comparisons. Geoff Cumming was concerned
that “no mention of this issue was made in the Manual, and the captions of the
figures did not make clear that each figure showed a mixed design” (personal
communication, February 2002). Cumming and Finch, also concerned about
a figure that is new in the fifth edition (APA, 2001, p. 181), noted,

The figure shows the means for a 3x8 design, with one across-subjects, and one
within-subjects IV. A single graphic . . . is shown, with the label “If a difference
is this big, it is significant at the .05 level.” The problem is that different differ-
ences need to be specified for each of the two main effects, for simple main ef-
fects on either IV, and for various approaches to making various planned or
post hoc comparisons between cell means shown in the figure. Any consider-
ation of interaction would require further intervals. Showing a single interval
with such a general label betrays deep misunderstanding.

Cumming and Finch described it as “unfortunate that one of psychologists’
premier sources of guidance gets it so wrong.”

Mandates, Recommendations, and Philosophies

The Publication Manual’s philosophy is restated in the preface of the fifth
edition. This paragraph is described as “aptly” characterising the new man-
ual: “The Publication Manual presents explicit style requirements but
acknowledges that alternatives are sometimes necessary; authors should bal-
ance the rules of the Publication Manual with good judgment” (APA, 2001,
p. XX).

The opening remarks in Section “1.10 Results” highlight the decision to
not offer explicit requirements about statistics: “The inclusion of a particular
approach should not be interpreted as an endorsement of that approach or as a
lack of endorsement of some alternative approach” (APA, 2001, p. 22). Bruce
Thompson (1999), TFSI member, had criticised the fourth edition of the
manual for being stringent only in regards to the trivial: “To present an ‘en-
couragement’ [to report effect sizes] in the context of strict absolute standards
regarding the esoterics of author note placement, pagination, and margins is
to send the message, ‘these myriad requirements count, this encouragement
doesn’t’ ” (p. 162). Thompson drafted a proposal for an effect size section
in the fifth edition. His proposal made effect sizes a requirement: “Conse-
quently, this edition of the Publication Manual incorporates as a requirement,
‘Always provide some effect-size estimate when reporting a p value’
(Wilkinson & APA Task Force on Statistical Inference, 1999, p. 599, empha-
sis added)” (Thompson, 2000).

The proposal to require effect sizes was not adopted. Mark Appelbaum ex-
plained that it was agreed early in the drafting process that no “official posi-
tion” on NHST or statistical reform would be taken in the Publication Man-
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ual, and no particular practices would be banned or mandated (personal
communication, August 2001). This is clear in Section “1.10. Results™:

The field of psychology is not of a single mind on a number of issues surround-
ing the conduct and reporting of what is commonly known as null hypothesis
significance testing. . . . It is not the role of the Publication Manual to resolve
these issues. (APA, 2001, pp. 21-22)

Appelbaum said that the TFSI report was a “statement of principle” that
involved very little debate or disagreement among members over substantial
issues:

Leland Wilkinson wrote the article . . . and we all had a chance to participate in
that. . . . It was an onerous task, no one else agreed to do it. . . . I'm sure if I had
done it the emphasis might have been a little different, if Leona [Aiken] had
done it, if Bob [Rosenthal] had done it. There wasn’t alot of [disagreement]. . ..
I think I saw all the feedback, it was more matters of taste and style. (personal
communication, August 2001)

Agreeing on substantial issues in the Publication Manual recommenda-
tions was more challenging because, as Appelbaum explained, the recom-
mendations started to become more prescriptive:

The harder issues came when we were doing the publication manual, because
that got down to some nitty-gritty detail and started becoming a little more pre-
scriptive. Any time you think of one thing to do, someone would come up with
an exception. And they’d say “Well yeah, it is a good point” and so that was a
little more difficult. (personal communication, August 2001)

Leona Aiken, member of the TFSI subcommittee that drafted the statistics
recommendations for the manual, explained that it would have been “irre-
sponsible” to explicitly require practices such as effect size reporting because
of situations in which it might not be possible to calculate such a measure
(personal communication, August, 2001).

In the preface to the fifth edition, the debates and compromises involved in
producing the recommendations for the manual are noted:

Mark Appelbaum and his colleagues on the Statistics Task Force (Leona S.
Aiken, Joel R. Levin, Robert S. Rosen, and Howard Wainer) had a particularly
difficult assignment. Although not always in agreement on the specifics, the
task force did agree on the need to provide some additional assistance to au-
thors in dealing with statistical representations in manuscripts. (APA, 2001,
p- XX)

Many critics are sympathetic towards the decision to be nonprescriptive
but see no reason why this should have excluded following through with ex-
amples and explanations.
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Tunderstand the controversy about being prescriptive and saying this is exactly
how you should do it. I'm not suggesting that necessarily that should or should-
n’t have been the case. But this was a good opportunity to give examples that
would be modelling the behaviour we want to encourage. And I really don’t
find that here. (L. Schmelkin, personal communication, February 2002)

Kirk also agreed with the decision not to mandate, but he had hoped the
manual would include more explanation of why the recommended statistics
matter and would warn researchers about common mistakes. In short, he had
hoped that the latest manual would be somewhat more educational:

It is not forceful enough and it doesn’t do enough education for one thing. It
doesn’t tell them what to do better. It should be more educational, it should be
“why they need to do this” . . . and it offers only a small amount. I expected to
see pages and pages on this. So it fell far short of what I hoped would be in
there. (personal communication, August 2001)

In many instances, the TFSI report offered considerably more in the way
of explanation and education than the manual itself does. For example, the
TFSI report discussed the importance of comparing and combining results
across studies. The report explained that this could be done more easily when
effect sizes and Cls are reported in each individual study so that all research-
ers had to do was pull these results out of prior reports rather than face the ar-
duous and sometimes impossible task of themselves computing effect sizes
or intervals from previous published research.

The TFSIreport discussed the role of effect sizes and Cls in meta-analyses
or power analyses; the manual does not. Nor does it otherwise discuss what
statistics need to be included in a paper to ensure there is adequate informa-
tion for future meta-analyses. Also absent from the manual is any discussion
of why and how “meta-analytic thinking” (Cumming & Finch, 2001) is so
important to the growth of cumulative knowledge in the discipline.

Kirk noted the lack of detail given in the fourth edition’s statistical guide-
lines, which he claimed did not match the high level of detail in other
areas. Just prior to the publication of the new manual, Kirk (2001) noted the
following:

If the 1994 edition of the APA manual can tell authors what to capitalize, how
to reduce bias in language, when to use a semicolon, how to abbreviate states
and territories, and principles for arranging entries in a reference list, surely the
next edition can provide detailed guidance about good statistical practices.

(p.217)

Kirk believed his criticism also applies to the fifth edition (personal commu-
nication, August 2001).

Cumming also identified a difference in the type of guidelines the manual
offers on writing and communication and the type of guidelines it offers on
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statistics. His comment has a slightly different slant than Kirk’s: Cumming’s
concern here is over broad, general advice on what good practice is. The man-
ual gives this kind of advice for writing and communication, he claimed, but
not for statistics:

There’s a point of principle here, of course: should the Manual give such broad
advice about data analysis, or simply lay down how particular types of statistics
should be reported? There’s probably even a precedent: doesn’t the manual
near the start give broad, general advice about research communication and the
writing of research reports? So why not also for statistics? (G. Cumming, per-
sonal communication, February 2002)

A final comparison between the TFSI report and the manual highlights
still other recommendations the manual did not follow through on:

The Task Force report is impressively broad. It talks about a philosophy of data
analysis, even of doing research. It advocates a sophisticated, quantitative ap-
proach to theory building, plus use of data for theory testing. Also exploratory
data analysis, and the use of minimally sufficient data analysis. Never use a
complex statistical technique merely for its own sake! These sort of broad rec-
ommendations go way beyond the traditional use of NHST for dichotomous
decision making and, for me, are a great expression of what reform should be.
They go beyond the use of confidence intervals, or effect sizes, that seems to be
so much of the reform debate. It’s that broad approach that’s almost totally
missing from the new Manual. (G. Cumming, personal communication, Febru-
ary 2002)

The heart of the issue, for most critics, is not that the manual did not ban
NHST, or mandate effect sizes, or prescribe any other particular methods.
The heart of the criticisms is that the decision not to provide explicit require-
ments seems to have also excluded presenting the reasons for, and implica-
tions of, the recommendations. Following through with examples, offering
general advice on good practice, and providing explanations and education
are all things the manual could have conceivably done without taking an offi-
cial position on NHST. It is difficult to think of reasons why the decision not
to mandate or prohibit anything would rule out these other possibilities for
encouraging reform.

What critics find absent or lacking in the manual’s revised recommenda-
tions cannot be attributed to external editorial pressures. Janet Hyde, then
chair of the APA Publications & Communications Board responsible for the
production of the APA Publication Manual, explained, “They [the TFSI]
gave us a manuscript for that section that really looked good. We really didn’t
change much of it” (personal communication, August 2001).

The preface of the manual refers to the APA Style Web site where changes
to the fifth edition are listed and where updates to the manual will be posted
(APA, 2001). In light of the many deficiencies identified, critics have called
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for a substantial modification of statistics recommendations and examples to
be prepared and posted on this Web site urgently. They have also called for an
early rescheduling of the next revision of the manual.

Downplaying Reform in the
Promotion of the Fifth Edition

Criticisms of the manual go further than comments on internal inconsis-
tencies and absences in what appears on its pages. Critics target the market-
ing of the manual as well, arguing that new recommendations related to
statistical reform have been downplayed in publicity information for
researchers and students. Critics are also concerned by what they see as a fail-
ure to promote the new guidelines to journal editors, authors, and students.
Because the few new paragraphs on reform issues in a large new manual
might be easy for editors, authors, and students to overlook, the way that the
changes in the manual were highlighted in promotion was a critical ingredi-
ent in the manual achieving impact.

2001 Promotion Examples

Some critics believe that the changes relating to statistical reform have
been downplayed in advertising and educational material relating the new
manual. For example, they draw attention to the APA Style Web site, which
summarises changes to “1.10 Results” of the new manual as follows:

e Statistical presentation: The description notes that the field of psychology
is not of one mind about the reporting of “null hypothesis significance
testing.”

e Informationally adequate statistics: This section has been expanded to
provide more guidance on reporting sufficient descriptive statistics.

o Statistical significance: In general and where appropriate, the exact proba-
bility, p value, should be reported.

o Effect size and strength of relationship: This section includes new infor-
mation on multiple degree-of-freedom effect indicators and effect indica-
tors. (http://www.apastyle.org/chapter].html, retrieved February 15, 2002)

Many critics find asymmetry in the presentation of these changes.

The information that follows the Statistical Significance heading is
detailed and prescriptive (note the “should be reported”); the information on
effect sizes, however, is descriptive only and does not relay specific changes
to that section. Others have pointed out the absence of Cls in this list of
changes. Despite being recommended for the first time in Section “1.10
Results” of the fifth edition, this time as “the best reporting strategy” (APA,
2001, p. 22), CIs are not mentioned on the APA Style Web site.
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Similar criticisms have been made of changes listed on the back cover of
the fifth edition of the manual. A list of changes is introduced with, “The new
edition has been revised and updated toinclude . .. ” (APA, 2001). But this list
makes no reference to changes to statistics recommendations. A second list,
“Writers, scholars and professionals will also find . .. ,” refers only broadly to
“New guidelines on how to choose text, tables, or figures to present data”
(APA, 2001).

The 2001 APA convention in San Francisco hosted a workshop called
“New Edition of the APA Publication Manual” (Knapp & Jackson, 2001).
This session covered general changes in the manual (it was not restricted to
changes in statistics recommendations). However, when changes to statistics
were discussed, the discussion focused on the new recommendation to report
exact p values to several decimal places. Other major changes, such as report-
ing CIs, were not raised in this session.

Journal Editors

There is consensus that journal editors need to be introduced to the new
recommendations and that procedures need to be put in place to ensure they
remain updated on further statistical developments. Some reformers are dis-
appointed that such procedures were not instituted with the release of the new
manual. All agree that it is necessary for journal editors, and their manuscript
referees, to engage with the fifth edition recommendations if the goal of sub-
stantial change in reporting practices is to be achieved.

The trouble is that editors tend to be very senior people in the field and they had
their statistical socialisation a long time ago, so in a way they are the hardest
ones to change. And yet they are the ones that have to lead on this and educate
others. . . . You’ve got these old, senior people who are the editors and some of
them have, but many have not, kept up with new statistical developments. We
have to figure out a way to educate them and persuade them that it is the right
thing to do. (J. Hyde, personal communication, August 2001)

Patrick Shrout (1997) chaired an APA symposium in 1996 called, “Needed:
A Ban on Significance Testing.” (Papers from this symposium were pub-
lished in Psychological Science in 1997.) He was pessimistic about editors
following through on the recommendations in the manual:

Thonestly don’t think so. Because I think the editors don’t read that carefully. [
think the people who read that [i.e., the Publication Manual] carefully are the
less advanced people. So new students will read it but the power is being held
by the people that have been schooled in the conventional way. (personal com-
munication, September 2001)
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Geoff Loftus, past editor of Memory and Cognition, was also pessimistic
about the impact of the manual and about editors spontaneously engaging
with the new recommendations. In the early 1990s, Loftus attempted statisti-
cal reform of Memory and Cognition. He was therefore aware of how difficult
it is for editors to influence reporting practices, even when they are commit-
ted to statistical reform. So the belief that many editors are not aware of re-
form issues or committed to improved statistical practice was of all the more
concern to him: “I think the manual is not going to have as much effect with
this [changing to reform practices] as the individual editors. And the individ-
ual editors are not chosen on the basis of their statistical philosophy” (per-
sonal communication, August 2001).

Finch, Cumming, et al. (2002) have studied the reporting practices in
Memory and Cognition before, during, and after Loftus’s reform efforts as an
editor. Empirical analyses of published manuscripts show that Loftus had
some limited success in encouraging authors to report figures with error bars
rather than just p values: About half of the papers in 1993 and 1994 included
such figures. Of those that did include error bars, virtually none made inter-
pretations of the intervals. As ever, their discussions relied on p values and
statements of statistical significance.

Loftus’s own personal efforts were laudable. He calculated more than 100
standard errors and CIs himself for authors who failed or were unsure how to
include them (G. Loftus, personal communication, August 2001). When his
term as editor finished, figures with error bars gradually disappeared.

Joe Rossi is an advocate of statistical power and meta-analysis (e.g.,
Rossi, 1990, 1997). As a reviewer, he has been requesting effect sizes from
authors for many years. In many cases, he is the only one to make the request:
“I can tell from the other reviewers’ comments that usually I’'m the only one
making that suggestion” (J. Rossi, personal communication, September
2001).

Frank Schmidt, another past president of APA Division 5, has published
several articles on statistical reform (e.g., Schmidt, 1992, 1996). He is a
strong advocate of meta-analysis and CIs. Schmidt recalled several requests
from reviewers or editors to cut effect size measures and CIs from his manu-
scripts. This happens to researchers, he claimed, “more often than you think”
(personal communication, August 2001). Schmidt suggested that the recom-
mendations in the new manual may be a useful defence for authors attempt-
ing to report data analyses they believe are important. He was pessimistic,
however, about the new recommendations functioning the other way around
(i.e., editors using them to request effect sizes and Cls from authors) (per-
sonal communication, August 2001).

Loftus reported similar requests from editors and reviewers. He has been
asked a number of times to remove CIs or standard error intervals from his
manuscripts (personal communication, August, 2001). For most reformers,
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such instances confirm the need for editors to be alerted to the new
recommendations.

Others are substantially more optimistic about the impact the new recom-
mendations will have on practice. Phil Kendall completed his term as editor
of the Journal of Clinical and Consulting Psychology (JCCP) in December
2001. He agreed that editors need to engage with the manual’s new recom-
mendations and had, as JCCP editor, encouraged authors to report effect
sizes and measures of clinical significance (Kendall, 1997). He reported his
own thoughts and experience:

The fact that the Publication Manual states the need to report effect sizes is a
definite step in the right direction, but it will take co-operation from the editors
to oversee that the movement actually takes place. I have seen an increase in
both (a) papers submitted with effect sizes and (b) revisions, where effect sizes
was requested, including effect sizes before the paper appears in print. (per-
sonal communication, February 2002)

Richard Harris (1997) defended some applications of NHST at the 1996
APA symposium, “Needed: A Ban on Significance Tests.” He was also opti-
mistic about the impact of some recommendations:

My impression from what I've seen so far is that the Publication Manual takes a
reasonable position somewhere between being rigidly doctrinaire and couch-
ing the emphasis on effect sizes so mildly that it has no real impact on practice.
(personal communication, January 2002)

Kirk expected some impact from the new recommendations, but a limited
one:

I think we will see more effect sizes—no question about that. But that is not
enough. So I'm very disappointed. I had such high hopes and they’re just
dashed. [ read it and I thought “there must be something more.” (personal com-
munication, August 2001)

Finch et al. (in press) argued in some detail that past manuals have, on
some statistical matters, failed influence to practice:

APA Manuals have not generally been responsive to authoritative calls for
change and, although influential, have in some important cases not proved ef-
fective in shaping practices for reporting statistical analyses.

Other Criticisms

This article does not provide an exhaustive list of criticisms of the statis-
tics recommendations in the manual. One further criticism, for example, re-
lates to the advocacy of standardised effect sizes. The 1999 TFSI report and
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the manual present these measures as unproblematic, with no indication of
the associated controversy. Finch et al. (in press) explained briefly two con-
cerns about standardised effect sizes:

The use of standardized effect size measures has been questioned because of
the effect of different measurement errors in different studies (e.g., Greenland,
1987). Although meta-analysts have discussed this problem of comparability
across studies, it is not recognized widely in psychology’s reform literature.
The second potential problem is poor interpretation of effect sizes. . . . In sum,
effect sizes are selectively advocated without full discussion of potential
pitfalls.

Shrout urged caution regarding the use of some of the effect sizes recom-
mended in the manual:

I don’t recommend R that often either. Talking about the proportion of the
variance thatis accounted for is [problematic], at least in psychology [where it]
can be much affected by how the sample is constructed. A lot of the time, peo-
ple select samples that are not typically representative of some population . . .
and if the treatment has an effect then the total variance is inflated. It is inflated
as a function of the total number of people in one group versus the other
[group]. So it is not really coherent. You can use 1%, but I'm not sure what those
numbers really mean and whether they can be manipulated by the design. If
you have an effect, you can make the numbers seem large or small. (personal
communication, September 2001)

Loftus was also reluctant to endorse standardised effect size measures:

[Standardised] effect sizes always left me a little luke-warm, at best. Because
they are . . . not connected to anything in the real world. So you have an effect
and the size is defined by the standard deviation of the effect. You can sort of
see why people would do that, but it doesn’t seem to lend itself to cumulative
progress. . . . It has its place in the world, but it is kind of a minor place. (per-
sonal communication, August 2001)

Harris was concerned with the meaningfulness of standardised measures:

My particular “shtick™ . . . is that effect sizes should, whenever possible, be
couched in the original, “raw” units of measurement (or simple transforma-
tions thereof) rather than automatically being couched as a normalized d or R>
measure. For instance, if you’re doing a weight-loss study, the obvious effect-
size measure is mean number of pounds lost. But a lot of referees and editors
will insist that you divide that measure by the standard deviation of number of
pounds to get a d statistic. (personal communication, January 2002)

In medical literature, standardised effect size measures have been severely
criticised:
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A key problem with such measures is that the so-called “standard unit” used to
construct them actually varies across studies, rendering them noncomparable
and useless for meta-analysis. Ironically, a fair proportion of the meta-analysis
literature in the social sciences has focused on an index of this sort, the effect
size, defined as the difference in mean outcomes of the exposed (treated) and
unexposed (control) groups, divided by the standard deviation of the out-come
in the unexposed group. (Some authors divide by the pooled standard devia-
tion.) It is sometimes claimed that “expressing the effect sizes in standard devi-
ation limits makes it possible to compare outcomes across different studies”
(Light and Pillemer, 1984, p. 56). In fact, the opposite is the case: By express-
ing effects in standard-deviation units, one can make studies with identical re-
sults spuriously appear to yield different results; one can even reverse the order
of strength of the results. (Greenland, 1998, p. 671-672)

Ken Rothman, past assistant editor of American Journal of Public Health
and past editor of Epidemiology, agreed that within epidemiology and medi-
cine more generally, standardised effect sizes are widely considered invalid:
“statistically standardized estimates, as in standardized coefficients, we
[epidemiologists] consider invalid” (personal communication, August 2001).

However, it is important to emphasize that in medicine, many measures
have an intrisically meaningful scale (e.g., pounds, milliliters of cholesterol
per deciliter of blood). Measures in the social sciences do not always have a
meaningful scale.

This is a controversy the APA Publication Manual does not acknowledge.
Further discussion of standardised effect sizes can be found in Finch et al. (in
press).

Conclusion

The statistics recommendations in the fifth edition of the APA Publication
Manual now include strong recommendations to report CIs and effect sizes.
In addition, the controversy over NHST has been acknowledged (APA, 2001,
p- 21). There seems to be consensus that these changes are a genuine sign of
progress or, at the very least, a step in the right direction.

However, the recommendations in the new manual have also disappointed
many advocates of statistical reform. Criticisms are offered on a number of
grounds. First, many critics argue that examples in the manual do not corre-
spond with its own recommendations or with recommendations in the TFSI
report. They claim the examples in the manual overemphasize NHST and too
much neglect reform-related recommendations, such as statistical power,
ClIs, and effect sizes.

Furthermore, they point out inconsistencies in recommendations for and
examples of NHST reporting. The examples presented in the manual, they
argue, are the models of reporting behaviour that researchers replicate in
journals. Consequently, the new manual does little to encourage change.
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Most agree that the overwhelming message is as Finch et al. (in press)
claimed: “NHST business as usual.”

Other types of criticisms go beyond pointing out inconsistencies or
absences in the manual’s examples or recommendations. Some critics were
disappointed that the manual did not make a pro-reform statement of princi-
ple. Others were disappointed that it did not take more of an educational role
by providing more complete explanations of why reporting effect sizes and
CIs are important and how a failure to do so might damage the progress of
psychology and related disciplines.

Many reformers are skeptical that the new recommendations will affect
statistical practices. They argue that statistical reform has been downplayed
in APA material publicising changes to the fifth edition. They point to the
absence of reform-related recommendations in information targeted at stu-
dents and researchers, such as the APA Style Web site and the workshop on
the new manual at the 2001 APA convention.

The need for journal editors to engage with the recommendations and
institute reformed policies within their own journals was raised frequently in
discussions about the new manual. Some reformers have criticised the appar-
ent lack of structure in place to ensure journal editors are adequately
informed about the importance of newly recommended practices. Of course,
these are not criticisms of the manual per se.

In its fifth edition, the APA Publication Manual has attempted to respond
to calls for change. It has adopted some specific recommendations to report
statistics that reformers have been advocating for many years. To this extent,
reformers see some long-awaited progress being achieved. Others feel disap-
pointed. They claim the manual’s perceived failure to follow through on TFSI
principles, and on the recommendations on its own pages, undermines statis-
tical reform.

Critics have called for a modification of the statistics recommendations
and examples to be prepared and posted on the APA Style Web site, an early
rescheduling of the next revision of the manual, and a comprehensive pro-
gram with editors and reviewers to be established. For many reformers, the
fifth edition of the APA Publication Manual has been a grave disappointment
and a vital opportunity missed.
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