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Why and How to Replace Statistical Significance Tests with Better Methods to
Evaluate Hypotheses

Abstract

This symposium will introduce and discuss how scholars can improve upon statistical significance tests,
which continue to constrain the production of knowledge in management science. The extensive use of
these tests in quantitative research has led to the accumulation of "statistically significant™ results that
are both too small to be practically relevant and so small that they are unlikely to replicate. A field that
aspires to provide useful advice to managers needs to focus on practically important and robust effects.
The proposed symposium introduces and discusses alternative approaches to overcome the limitations
of statistical significance tests - such as, effect size measures, confidence intervals, graphs, meta-
analyses, baseline modeling and the implications of these approaches for the accumulation of scientific
knowledge. A final "Question and Answer™ session will offer additional opportunities for further
discussions, advice and recommendations.
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ABSTRACT

This symposium will introduce and discuss how scholars can improve upon statistical
significance tests, which continue to constrain the production of knowledge in management
science. The extensive use of these tests in quantitative research has led to the accumulation of
"statistically significant™ results that are both too small to be practically relevant and so small
that they are unlikely to replicate. A field that aspires to provide useful advice to managers
needs to focus on practically important and robust effects. The proposed symposium introduces
and discusses alternative approaches to overcome the limitations of statistical significance tests --
such as, effect size measures, confidence intervals, graphs, meta-analyses, baseline modeling and
the implications of these approaches for the accumulation of scientific knowledge. A final
"Question and Answer" session will offer additional opportunities for further discussions, advice
and recommendations.
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SYMPOSIUM OVERVIEW

Statistical significance testing has been criticized by methodologists on various grounds
and for a long time (Wasserstein et al., 2016; Schwab et al., 2011; Starbuck, 2006; Gigerenzer,
2004; Cortina & Folger, 1998; Schmidt, 1996; Cohen, 1994). This criticism suggests that the
extensive use of statistical significance tests in quantitative management research has led to the
accumulation of deceptive findings. For example, by gathering enough data even meaninglessly
small effects are sufficient to disconfirm any related point null hypothesis. Consequently,
management journals are full of "statistically significant™ results that are too small to be
practically relevant and unlikely to replicate in other studies.

In a field that aspires to provide useful advice to managers, we need to focus on
practically important effects that are robust across a wide variety of settings. To identify
practically meaningful findings, methodologists have recommended the reporting of effect sizes,
confidence intervals, graphs, and baseline models as ways to move beyond statistical
significance tests in the interpretation of empirical data (Cumming, 2012; Hubbard, 2015;
Schwab & Starbuck, 2013). The American Statistician devoted an entire special issue to the
topic of how to move to "a world beyond “p< 0.05" (Wasserstein et al., 2019) and the Strategic
Management Journal no longer accepts publications that only apply fixed .05 statistical
significance tests (Bettis et al., 2016). The application of alternatives to statistical significance
tests, however, has been limited by both a lack of sensitivity regarding the inherent problems of

statistical significance tests and a limited familiarity with alternative approaches.

SYMPOSIUM PRESENTATIONS
This symposium will include presentations by panel members on key topics as well as

open discussions of these topics among symposium participants. After a brief topic introduction,
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the following short presentations will create the base for a subsequent open discussion of
relevant topics with the symposium participants.

In the first presentation, Bill Starbuck illustrates how the use of statistical significance
tests has fostered an over-reliance on binary true-false interpretations of research findings and
therefore journals’ refusing to publish studies that do not report statistically significant findings.
Researchers who believe their careers depend on publishing in top journals make tortured efforts
to extract statistical significance through data manipulations and numerous unreported statistical
analyses. Many researchers have become cynical about the purposes of research, treating
hypotheses, data, and analyses as nothing more than means to obtain tenure or prestige. We must
put a stop to such corrupting influences.

In the second presentation, Andreas Schwab summarizes key limitations of statistical
significance tests. The presentation outlines the risks and likelihoods of both false-positive and
false-negative empirical findings due to sample size sensitivity, dichotomized p-values, p-
hacking, HARKING and other problematic practices. This presentation provides a systematic
conceptual evaluation of the limitations of statistical significance tests. In addition, it introduces
and discusses approaches on how to improve these currently prevalent problematic practices.
The recommended improvements include focusing on effect sizes, confidence intervals, graphs
capturing uncertainty of effects, and meta-analytic investigations.

In the third presentation, Andreas Schwab will further elaborate on the current state-of-
the-art in effect size calculation by introducing various standardized and unstandardized effect
size measures and their respective merits and limitations. He will illustrate the application of
effect size evaluations in the context of an actual empirical study using data from a study of the

training of nurses. He shows how statistical significance test can provide misleading results and
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how effect size and confidence interval evaluations promise a much deeper and inherently more
meaningful interpretation of empirical observations.

In the final presentation, William H. Starbuck introduces several approaches to
overcoming the corrupting biases in current research practices. He endorses the explicit
reporting of effect sizes and the uncertainty associated with effect sizes as an important step
forward. More generally, researchers should acknowledge that theories have many, partially
inconsistent properties. Comparing preferred theories with baseline models can foster stepwise
improvements in theories. Robust regression techniques make more accurate estimates of
parameters than does ordinary least squares regression. Theories allowing for only a few
independent variables are more likely to generalize to new data, especially data about different
contexts. Each research study ought to support generalizations to new data or to data about
similar but different situations. Empirical experiments have shown that researchers who believe
more than one theory is plausible can make more accurate predictions by averaging the
predictions made by the alternative theories. Since each theory captures a part of the complex
reality, averaging several alternative theories corrects in part for the deficiencies of individual
theories. After the presentations by the panel members, symposium participants will have the
opportunity to follow-up on any questions during a moderated Q&A session.

SYMPOSIUM SCHEDULE
(Total length 90 min)

(1) Introduction (2.5 min)
(2) Panelist Presentations (60 min)

e How bias against null findings corrupts research into a careerist game: Torturing data to
make them obey

(Bill Starbuck, 15 min)

e What is wrong with statistical significance tests and how to evaluate hypotheses instead
(Andreas Schwab, 15 min)

e Effect size and effect size distributions: Alternative ways to evaluate hypotheses
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(Andreas Schwab, 15 min)
e Useful alternatives to statistical significance
(Bill Starbuck, 15 min)
(3) Moderated Panel Discussion and Q&A Segment (25 min)
(4) Final Remarks (2.5 min)

TARGET AUDIENCE

We observe that an increasing number of scholars are critical regarding how researchers
use statistical significance tests in management research (Hubbard, 2015; Nuzzo, 2014; Schwab
etal., 2011; Schwab & Starbuck, 2017; Goldfarb & King, 2016; Orlitzky, 2012). Some leading
journals, such as SMJ (Bettis, et al., 2016), and the APA Manual (2010) now recommend that
authors move beyond statistical significance tests. Initiatives by the American Statistical
Association (Wasserstein et al., 2019), the Center for Open Science (https://cos.io/) and
Responsible Research in Business and Management (RRBM; https://rrbm.network/) now
promote related advancements of research methods. The focus of this symposium is to push the
related debate from recognizing limitations of statistical significance tests toward discussing
specific ways to improve upon them (Schwab, et al., 2011; Aguinis et al., 2009). We believe that
a deeper understanding and debate about approaches to improve on statistical significance tests
represent a crucial next step toward a change in methodological practices in the field of
management research. Based on the wide-spread use of statistical significance tests across all
AOM divisions, the proposed symposium addresses issues relevant across research streams and
we anticipate strong interest across all divisions.

The ultimate objective of this symposium is to contribute to the improvement of research
quality in the field of management. The recognition of such methodological opportunities will
enable researchers to implement improved approaches in their individual studies. The

symposium, however, also has a broader and more long-term objective. We hope it will
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contribute to changes of methodological conventions related to training, reviewing and
publishing in our field. These collective changes require broader agreement among management
scholars. This symposium intends to stimulate and support related discussions among scholars.
These discussions are a necessary foundation for any successful collective methodological

change initiatives in the future.

SYMPOSIUM-RELATED WEBSITE
We have already created a website to facilitate communication with and among

symposium participants after the symposium (https://sites.google.com/site/nhstresearch/). This

website will ultimately provide access to all the presentation slides. It already contains
references and links to additional more detailed and comprehensive information on each of the
topics and issues covered by the proposed symposium. This website will enable continuing
communication with scholars after the symposium to support their efforts to apply some of the
introduced methodological alternatives in their research. We believe such continuing
communication efforts are crucial for supporting more fundamental long-term collective change
in methodological conventions in the field of management research. Hence, we will promote the
website during the symposium and familiarize participants with its features.

In summary, we consider the proposed 2020 AOM symposium an important part of a
much broader currently ongoing initiative to raise the awareness of AOM members about the
severe limitations of statistical significance tests and to discuss and develop alternative
approaches that address these limitations. Based on feedback from related activities at prior
AOM conferences and the increasing attention to related issues in the management literature, we
consider the topic of alternatives to statistical significance tests of high interest to AOM

conference participants. Given the intensive application of statistical significance tests across all
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AOM divisions, we consider this symposium relevant to quantitative researchers in the RM, HR,

OB and all divisions.
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