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Never has the opportunity for meaningful psychological
research been so great. Advances in information exchange, new
sources of information (access to new subject pools and aggre-
gate data sources called Big Data), and the new applications of
statistical techniques have led to possibilities for the advance-
ment of psychological science at a level not imagined even
20 years ago.

Most psychological research is still done with college stu-

Dr. Samuel Knapp

dents. However, new sources of participants include commu-
nity samples from Mechanical Turk (a group of online community members who
volunteer for various jobs including participating in psychological research). Also,
researchers now have access to very large data sets (Big Data) they can use to find
statistical trends that smaller populations or samples could not yield. For example,
the National Institute of Mental Health used the extensive data that the Army had
on its 500,000 soldiers to discern patterns that predicted successful suicide; that data
was used to target more precise intervention programs (Sukel, 2015). Furthermore,
researchers have access to data from public postings on social media. For example
Eichstaedt et al. (2015) looked at the language found on Twitter messages indicating
negative emotions (especially anger) and disrupted social relationships. This data
predicted death from heart diseases in a community better than the CDC model
using 10 demographic factors known to be related to heart disease. Finally, mobile
electronic devices have allowed for ambulatory and contemporaneous assessment
of an individual’s thoughts, feelings, and even physiological states throughout
the day.

These opportunities for expanded research populations and methodologies
are occurring at a time when the validity of much published research is being
questioned. Systematic flaws in the rewarding of scientists and the peer review
process have led to the publication of much literature that is either inaccurate or
inadequately qualified. For example, the Open Science Collaboration (2015) was
able to replicate less than 50% of the significant findings reported in recent psy-
chological literature. The issue is not unique to psychological science. In the field of
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or most of its history, Westerners
F(Europeans or European Ameri-

cans) have conducted most of the
world’s psychological research using
Western subjects. Even among West-
erners, English-speaking psychology
has been especially dominant. Now
that psychology has become more
global, psychologists are increasingly
questioning the extent to which find-
ings with Western subjects represent
universal principles that cut across all
cultures.

Many findings from research done
with Western populations were not rep-
licated when done with persons from
non-Western countries. As noted in
the accompanying articles, some of this
may occur because the original studies
contain Type | errors (report a finding
as significant when it is not). However,
even well replicated studies with West-
ern populations might not apply to
non-Western cultures. In part this may
be because the research participants
are Western, Educated, Industrialized,
Rich, and Democratic (WEIRD) societ-
ies; Henrich, Heine, & Norenzayan,
2010). Furthermore, Lalonde et al
(2013) have cautioned that researchers
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teen (2011) found an increase in
Sthe detection of scientific fraud in

recent years, although this may be
an artifact of better techniques avail-
able to discover fraud. Psychological
science is not immune, as two promi-
nent researchers (one in social psychol-
ogy and the other in non-human pri-
mate research) acknowledged reporting
data that was either fabricated or col-
lected without sufficient regard for its
accuracy. Although | have no doubt that
many findings have been deliberately
fabricated, such fraud is probably less of
a problem than the use of methodolo-
gies that mislead the readers (and per-
haps the researchers themselves).

Many published studies lack suf-
ficient sample size or have other meth-
odological shortcomings that limit the
confidence that should be placed in
the reported results. The impact and

pervasiveness of these flaws has been
highlighted by recent efforts to replicate
previous studies in the psychological sci-
ences. A large portion of published stud-
ies have not been replicated.

Perhaps science is not as self-correct-
ing as some once assumed (laonnidis,
2012). The self-correcting theory of sci-
ence is that the insistence on statistical
significance, critical reviews by blind peer
reviewers, and findings by subsequent
researchers would greatly limit the impact
of any published finding that turned out
to be inaccurate. However, do method-
ological errors occur far more frequently
than previously believed and do false
ideas, once published, perish as easily as
some would believe? Does the culture of
science sufficiently reward good science
or significant results (even if obtained
through less than optimal scientific con-
ditions)? Scientists get grants, tenure,

speaking engagements, and promo-
tions if they publish findings with
significant results; not if they use exact
methodology.

Consider, for example, some com-
mon practices among drug researchers.
If researchers looking at a drug find
that the results approach, but do not
reach, statistical significance, they can
simply add more subjects until statisti-
cal significance is reached. Also, they
can report only those dependent mea-
sures where significance was found.

So if the study found that statistical
significance was reached on only two
of the four measures, the study can
report only the two where significance
was reached.

In addition, researchers can
selectively recruit persons who have
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participated in similar research stud-

ies in the past. Such participants often
self-select themselves into these studies
because they get free medications and
they have a personal history of respond-
ing well to similar medications. On the
surface it may appear that the research-
ers used a representative community
sample; but they did not.

It is not uncommon for research-
ers to throw out statistical outliers or
responses that deviate substantially
from the normal responses. For exam-
ple, one respondent may have been
functionally illiterate and responded
in near random fashion to the test
questions. However, decisions as to
what constitutes an outlier are not
typically reported, thus allowing for
the possibility that some of the outlier
responses were, indeed, valid ones that
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researchers should have included in the
data analysis.

In addition, the researchers may
use numerous statistical analyses,
including those not considered prior to
conducting the experiment, to search
for statistically significant results. Such
“p-hacking” (Simonsohn, Nelson, &
Simmons, 2014) procedures increase
the likelihood that something significant
would be found, but they also increase
the risk that the significant finding was a
random pattern without any theoretical
or practical importance.

Finally, the problem is exacerbated
by the “file-drawer effect” whereby a
study that failed to find statistical signif-
icance was not even published, because
the authors knew that journals are more
interested in significant results and less
interested in sound methodology.

So none of these decisions involved
fraud in the sense that researchers
fabricated data. But these practices,
represent a series of research decisions
which would allow the average reader
(or perhaps the researchers themselves)
to conclude that the drug had clinical
effectiveness when, in fact, the clinical
effectiveness was far less than the study
implied or was even non-existent. Often
researchers who make these decisions
do not deliberately attempt to deceive
the public; sometimes they believe so
strongly in the hypotheses they are
testing that they fail to appreciate the
cumulative impact of these method-
ological decisions on the outcomes.
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Restoring the Credibility of

Psychological Research

Samuel Knapp, EAD, ABPP; Director of Professional Affairs

everal proposals have been made
Sto correct some of the publication

problems that currently exist in
psychological research. These proposals
include publishing studies that replicate
previous findings; requiring the prereg-
istration of research protocols; requir-
ing data sharing; and giving sufficient
publication space to well conducted
experiments, even if the study does not
find statistical significance. Many of
these proposals have been around for a
long time, although they are taking on
new importance.

Replication of Previous Studies

Reproducibility is a sensitive issue.
Senior researchers who spent years
gathering information, doing literature
reviews, conducting pilot studies, and
finally publishing their research may
resent having their methods and con-
clusions come under scrutiny. At its
worst the replication process has an
air of an Old West gunfight to it,
wherein a young researcher rides into
the town and seeks to bring down the
old sheriff with a stellar reputation.
But the replication project described
below tried to minimize this potential

competition. It urged researchers to
work closely with the original authors
in the methodology, design of materi-
als, and other day-to-day elements of
the design.

In 2011, the Center for Open
Science assembled an international
network of psychological scientists who
attempted to replicate previously pub-
lished studies in psychological journals
(“Reproducibility Project”). Of the first
100 studies that were replicated, less
than one half confirmed the positive
results found in the original study. The
authors noted that no one standard
can be used to determine whether a
replication was a success. When look-
ing at probabilities (p values), 36% of
the replicated studies showed a statisti-
cally significant effect. When looking
at effect size, 47% of the replicated
studies showed a statistically significant
effect (Open Science Collaboration,
2015). Studies that were replicated
successfully were more likely to be
published in cognitive psychology as
opposed to social psychology journals
and the replicated studies were more
likely to show more robust findings in
the original study.

The implications of this project are
that much of what is assumed to be
true in psychological science might, in
fact, not be true. Or, what was assumed
to be true was only true for some
populations or only under certain con-
ditions. For those who understand the
scientific process well, this should not
be surprising. The progress of science
necessarily involves efforts to falsify
hypotheses.

Reproducibility is a defining fea-

ture of science . .. Scientific claims

should not gain credence because
of the status or authority of their
originator but by the replicability
of their supporting evidence (Open

Science Collaboration, p. 943).

Itis possible that the findings from
many of the original studies were inac-
curate. But that conclusion should not
be drawn from the results of one failed
replication. First, replication is never
completely perfect. No study can be
replicated with complete fidelity; there
will always be some differences (albeit
sometimes minor) in the populations
from which the experimental sample
was drawn, and minor differences in
actual experimenter behavior could

Continued on page 6
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influence the results in some way. Also,
the replication study may be a false
negative (failure to find a result that
actually exists). As summarized by the
Open Science Collaboration:
How many of the effects have we
established are true? Zero. How
many of the effects have were
established are false? Zero. Is this
a limitation of the project design?
No. Itis a reality of doing science.
(p. 950)

Registering Study Designs
The Open Science Collaboration
reported on a ground-breaking initia-
tive, but it only represents the most
prominent example of a movement

toward greater transparency in science.

For example, the journal Experimen-
tal Psychology has a registered report
format in which authors of replica-
tion studies submit their proposal and
design to the journal before the actual
implementation of the study. “The
paper will be published regardless of
the results, given that the research is
conducted and analyzed in accordance
with the proposal and the conclusions
follow from the results” (Stahl, 2015,
p. 1). When studies are preregistered,
researchers are more likely to

report on hypotheses that were not
substantiated or parts of the study

that were inconsistent with the major
hypotheses. Similar projects have been
instituted by other journals. Medical
researchers with government grants
must preregister their methodology with
clinical trials.gov, a registry of funded
human subject research trials.

Data Sharing

In addition, many journal editors now
require authors to share their data.
Recent technological changes have elim-
inated many problems once associated
with retaining and sharing data. One of
the benefits of open data is that it may
allow for the reanalysis of the original
data set. Using data from medical tri-
als, Ebrahim, et al. (2014) found that
reanalyses sometimes led to changes in
the direction of the findings and differ-
ences in the interpretation of the data
with implications for patient care.

Publishing Non-Significant
Results

Finally, some researchers are calling on
journal editors to value methodologi-
cally sound articles that did not find sig-
nificant results. Many journal publishers
are interested in new and ground break-
ing studies and will often reject an article
that is not original enough or which
failed to find significant results, even if
the study used good research methodol-
ogy (Nosek & Lakens, 2014). Right now
the publication system “incentivizes
quantity more than quality, and novelty

more than reliability” (loannidis et al.,
2014, p. 166).

This priority for significant results
may inadvertently degrade the quality of
published research. For example, minor
confounding variables can have a large
influence on studies with small sample
sizes, so there is a greater risk that signif-
icance will be found in studies with small
sample sizes, even if the findings are
false. This is not to imply that all stud-
ies with small samples are bad; only that
they risk overestimating the effect size
and need to be interpreted with caution
(loannidis, Pereira, & Horowitz, 2013).
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Statistics, Beer, and Feminism
Samuel Knapp, EAD, ABPP; Director of Professional Affairs

tatistics is a form of problem solv-

ing that involves the summary,

organization, and analysis of data.
Like many graduate students in psychol-
ogy | went through my statistics courses
thinking of statistical significance and
null hypothesis testing as Holy Grails
that could not be questioned. They were
fixed verities that would last for eter-
nity. Now this stable standard is being
questioned. Cummings (2014) urged
replacing null hypothesis testing with
effect size estimation. Dienes (2011)
urges that researchers consider using
Bayesian techniques instead of the tra-
ditional probability estimations. Wetzels
etal. (2011) looked at 855 analyses using
t-tests and found that Bayesian and
traditional tests often agreed in signifi-
cance, but the statistics differed 70% of
the time when the results were between
.01 and .05 levels of significance. They
concluded that “the Bayesian approach
is comparatively prudent, preventing
researchers from overestimating the
evidence in favor of an effect” (p. 291).
Perhaps what is needed is a more flexi-
ble approach whereby different methods
could be used, depending on the data
and the research questions. The new
research methodology does not repre-
sent “mere tweaks to business as usual,
but substantial change that will require
effort” (Cumming, 2014, p. 7).

Now | understand that statistics

evolves like other aspects of science
to address societal needs. For exam-
ple, William Gosset (1876-1937), an
employee of Guinness beer, developed
the “t-test.” Guinness hired the best
graduates from Oxford and Cambridge
so that it could to apply biochemical
and statistical techniques to its brew-
ing. They would need to determine, for
example, which strain of barley pro-
duced which flavor or consistency in its
beer. Guinness did not allow its employ-
ees to publish trade secrets and the
development of this statistical test could

have been considered a trade secret.
Nonetheless, the company turned a
blind eye when Gosset published his
article on the “t-test” using the pseud-
onym “Student” (1908).

Florence Nightingale (1820-1910)
was known for creating the profession
of nursing and in promoting sanitary
conditions in hospitals. Her pioneering
work in statistics is less widely known.
Her progressive parents defied the
standards of the time and allowed their
daughter to pursue advanced studies
in many fields including mathematics.
During the Crimean War (1854-1856)
between Russia and England far more
soldiers died from disease than from
combat. This was a well-known phe-
nomenon that occurred throughout
most campaigns in military history.
But the hospital where Nightingale
was superintendent of nurses saw its
mortality rate fall from 43% to 2% in
18 months after it adopted her hygienic
methods.

After the Crimean War, Nightin-
gale was adored by the British public,
but she was personally tormented by
the many needless deaths she wit-
nessed in British hospitals as a result
of poor sanitary conditions. She urged
the British army to adopt her uniform

sanitary standards. Many physicians and
politicians strongly opposed the insti-
tutionalization of hygienic methods.
Nonetheless, a Royal Commission was
established to study the impact of sani-
tary conditions on the health of soldiers.
In addition to data gathered during the
Crimean War, Nightingale unearthed
data showing that British soldiers who
lived in barracks during peacetime had
higher mortality rates than civilians
who lived in nearby cities. Through
hard work, persistence, and the use of
statistics (including innovative uses of
pie charts and similar visual displays),
she and her colleague William Farr pre-
vailed. In recognition of her statistical
contributions, Florence Nightingale was
the first woman elected to the British
Statistical Society in 1858, at the age

of 38!
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psychiatric research the methodological
problems associated with drug studies are
so substantial that some researchers have
questioned the efficacy of many commonly
used psychotropic medications. loannides
(2005) estimated that 50% of the published
findings on medications contain inaccurate
conclusions.

We are not always certain about how
much of the published research is really
a Type | error (false positives; informa-
tion assumed to be true when, in fact, it is
not). We do not always know how much of
research is an artifact of data mining (the
indiscriminate use of statistical techniques
to find significant trends in the absence of
any a priori research hypothesis). We are
not always certain how much is valid only
for Western cultures and has no or limited
validity to other ethnic groups.

The following articles raise issues about
trends in psychological science including
the generalizability of findings to non-
Western cultures, the use of questionable
(but not fraudulent) research practices in
drug research, current initiatives to address
problems in research, and finally some
comments on new statistical techniques.

References

Eichstaedt, ). C., Schwartz, H. A., Kern, M. L., Park,
G., Labarthe, D. R., Merchant, R. M., et al.
(2015). Psychological language on Twitter
predicts county-level heart disease mortality.
Psychological Science, 26, 159-169.

loannidis, J. P. (2005). Contradicted and ini-
tially stronger effects in highly cited clinical
research. Journal of the American Medical
Association, 294, 218-228.

Open Science Collaboration. (2015). Estimating
the reproducibility of psychological science.
Science, 349, aac 4716.

Sukel, K. (2015 April). Big data help prevent Army
suicides. Monitor on Psychology, 55-57.

CULTURE AND RESEARCH
Continued from page 1

should not consider all WEIRD participants as identical in terms of culture or
ethnicity. Consequently, much of what we know to be “true” about psychologi-
cal processes among Westerners may not be “true” for persons living in non-
Western cultures; for ethnic or cultural subgroups within Western cultures; or
they may be true in limited circumstances.

Consider, for example, the search for universally useful parenting patterns. In
capitalistic societies, research shows that the authoritative patterns of parent-
ing endorsed by Baumrind (1971) appear to produce the best adjusted children.
However, does this represent a universally good way to raise children? Some
evidence would suggest it does. For example Chinese or Chinese-Americans
appear to thrive when their parents follow authoritative child rearing prac-
tices (Kim et al. 2013). Nonetheless, the Chinese-American children used in
this study were from urbanized areas of Mainland China (such as Hong Kong)
where capitalist values are widespread. Caution should be used in extrapolating
the parenting findings to rural areas of China (or other non-capitalist cultures)
where more traditional values are pervasive. As van de Vijver (2013) has noted
“parental socialization strategies match the relationship patterns that prevail in
society” (p. 763). The optimal parenting strategy may vary according to the soci-
ety in which the child lives.

Similarly, some data suggests that the five-factor model of personality rep-
resents universal factors. However, this assumption may not be true in all cases.
For example the agreeableness construct found in the five-factor model may
not capture the nature of relationships found in collectivist societies (van de
Vijver, 2013). Other examples could be given with many other concepts well
established in Western psychology.

Of course this does not mean that we throw away everything learned from
Western psychology. What it means is that we cannot assume that the concepts
will necessarily be generalized beyond the research participant pool used in the
original study.
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3 CE Credits

Introduction to Ethical Decision Making*
3 CE Credits

Staying Focused in the Age of Distraction: How
Mindfulness, Prayer, and Meditation Can Help
You Pay Attention to What Really Matters

5 CE Credits

Competence, Advertising, Informed Consent, and
Other Professional Issues*
3 CE Credits

Ethics and Professional Growth*
3 CE Credits

Foundations of Ethical Practice*
6 CE Credits

Ethics and Boundaries*
3 CE Credits

Readings in Multiculturalism
4 CE Credits

Pennsylvania’s Psychology Licensing Law, Regulations,
and Ethics*

6 CE Credits

*This program qualifies for 3 contact hours for the

ethics requirement as mandated by the Pennsylvania
State Board of Psychology.

For all Home Study CE Courses above contact:
Judy Smith, (717) 510-6343, judy@papsy.org.
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