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Abstract: Meehl (1978) argued that clinical psychology has made slow scientific
progress and in the subsequent forty years this situation unfortunately has not
changed. This paper argues that the reasons for this slow progress is that science in
clinical psychology is not being conducted well. Part of the problem is that the
standard view that science controls for human cognitive weaknesses such as
confirmation bias is too narrow. We argue that increased scientific progress may
be achieved by conducting better science along four dimensions: 1) use of severe
tests in the Neo-Popperian sense; 2) testing hypotheses of higher empirical content;
3) an increased orientation toward, and clarity of, problem solving in research; and
4) executing these with increased epistemic virtue, particularly in the design and
reporting of such tests. Good science may require good character and a proper
appraisal of research may require increased attention to relevant epistemic virtues.

45



SCIENTIFIC PROGRESS IN CLINICAL PSYCHOLOGY

Scientific Progress in Clinical Psychology and Epistemically Virtuous Research

Science is usually progressive: it often makes significant progress on the
problems it addresses (Popper, 1963). In fact, success at problem solving has been
one of the major attractions of science—it both solves problems regarding basic
research questions and often has an allied technology that solves many practical
problems from bridge building, to moonshots, to cures for diseases. However,
Meehl (1978) suggested in contrast to the progress in the hard sciences that there
has been slow progress in the soft sciences, partly evidenced by the lack of
discovery of psychological laws, and thus few problems in clinical psychology
have been solved despite a large volume of scientific research published over many
decades—e.g., research has not revealed any psychotherapies that result in cures
for mental disorders or the causes of these.

The philosopher of science, Larry Laudan (1978), has argued science has both
empirical and conceptual problems; it appears also that little progress has been
made on conceptual problems in clinical psychology—for example, clearly
characterizing what constitutes a mental disorder, or identifying the definitional
criteria are of a construct like intelligence. Compare these concepts in psychology
to the progress demonstrated in constructs in the natural sciences such as oxygen,
mass, or electricity, which are much more clearly understood. Many of these
conceptual problems in clinical psychology are long-standing. As philosopher of
science Ludwig Wittgenstein (1953, pg. 232) famously said, “The confusion and
barrenness of psychology is not to be explained by calling it a young science...for
in psychology there are experimental methods and conceptual confusion.”

Problem Solving Progress

Let us examine the lack of progress in clinical psychology by examining the
problem of successfully treating or, more ideally, “curing” depression. Although
over the past four decades there have been hundreds of published scientific studies
(Hofmann et al., 2012) that can be plausibly interpreted to show cognitive behavior
therapy (CBT) produced some remission of depressive symptoms compared to no
treatment or placebo control conditions. However, there are still questions about
the magnitude of these changes (technically many of these studies only show
statistically significant differences not clinically significant changes),
heterogeneity of outcomes (some subjects improve, some stay the same, some get
worse), recidivism rates (many experience relapse), exact processes or mechanisms
of change, and so on. There is little evidence of systematic problem-solving
progress in the past several decades, again, despite numerous published papers.
Moreover, it is unclear that problem-solving progress on this problem is steady and
cumulative, e.g., the extent to which the field is in a better position regarding
curing depression in 2015 than in 2005 or than in 1995.

Further complicating this problem are controversial views that have
significant acceptance in the field, such as the Dodo bird verdict, that despite the
outcome research described above, no therapy has demonstrated superior effects to
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any other therapy—sometimes stated for any clinical problem (Budd & Hughes,
2009). The example of successfully treating depression was just illustrative of the
problem-solving crisis in clinical psychology; the same questions can be raised
regarding progress for other clinical psychology problems: e.g., PTSD, Bipolar
Disorder, Oppositional Defiant Disorder, and so on.

This paper will argue that the lack of scientific progress in clinical
psychology may be attributable to four key issues: 1) lack of severe testing of
hypotheses to discover error and/or falsify prior beliefs, 2) lack of hypotheses and
theories with high empirical content; 3) lack of identifying benchmarks to clearly
evaluate problem solving status of research; 4) failure to design, conduct, and
report research in an epistemically virtuous manner.

Problems with Progress in Psychological Clinical Science

Meehl (1978) argued that reliance on null hypothesis testing, as opposed to
neo-Popperian falsificatory research, is a key reason for the lack of scientific and
technological progress in clinical psychology. Relatedly, loannidis (2014)
suggested that what he calls “bias” in how psychological research is designed,
conducted, and reported is also responsible for the lack of progress. For instance,
there are many problematic methodological decisions a researcher can make to
functionally shield a hypothesis from falsification: having an unspecified data
analysis plan, p-hacking to increase the likelihood of rejecting the null hypothesis,
data peeking, changing the priority of outcome variables or hypotheses depending
on results, presenting exploratory results as confirmatory, selective reporting and
using the file drawer for unfavorable results (Ioannidis, 2014; O’Donohue, 2017a).

In addition, Antonuccio (1999) and numerous others have argued there are
other methodological moves in clinical research that are problematic: violation of
blinds; failure to report all side effects; failure to explicate safety concerns (e.g.,
suicidality); repeated running of different statistical analyses to find supportive
results; statistical significance being conflated with clinical significance (Kirsch et
al., 2008), and researcher allegiance effects (Dragioti et al., 2015a; 2015b). While
all abovementioned methodological moves are problematic, researcher allegiance
is particularly insidious as this bias has the potential to affect the research at every
opportunity in design, conduct, and reporting. Dragioti et al., (2015b) found that
when researcher allegiance was present, there was an inflation in the reported
effects of psychotherapy treatment.

Probably the most well-known examples of research that has engaged in these
problematic methodological moves and selective reporting biases has been with
psychotropic research influenced by large pharmaceutical companies (Big
Pharma). For example, in the randomized clinical trial (RCT) of STAR*D (NIMH,
2002; Fava et al., 2003), an antidepressant medication, researchers changed
outcome measures and the eligibility criteria for participants during the analysis
period (i.e. having an unspecified data analysis plan, changing variables or
hypotheses based on results). Not only were these methodological characteristics
changed when confirmatory results were not found, but researchers made these
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changes without reporting these to the reader in their subsequent peer reviewed
publication (i.e. selective reporting). These methodological moves led to falsely
inflated results that made the antidepressant medication appear more efficacious
(Pigott, Leventhal, Alter, & Boren, 2010; Pigott, 2011) and were detrimental to
scientific progress by focusing unwarranted attention on data that appeared to
show the effectiveness of STAR*D as opposed to data that actually indicated that
STAR*D was not effective. loanndis et al (2016) nicely summarized other
problems with other drug studies:

For example, in a review of all randomized controlled trials of nicotine
replacement therapy (NRT) for smoking cessation, more industry-supported
trials (51%) reported statistically significant results than non-industry trials
(22%); this difference was unexplained by trial characteristics. Moreover,
industry supported trials indicated a larger effect of NRT (summary odds ratio
1.90, 95% CI 1.67 to 2.16) than non-industry trials (summary odds ratio 1.61,
95% CI 1.43 to 1.80). Evidence of excess significance has also been
documented in trials of neuroleptics. Comparisons of published results against
FDA records shows that, while almost half of the trials on antidepressants for
depression have negative results in the FDA records, these negative results
either remain unpublished or are published with distorted reporting that shows
them as positive; thus, the published literature shows larger estimates of
treatment effects for antidepressants than the FDA data. A similar pattern has
been recorded also for trials on antipsychotics (p.237).

Another problem with the lack of severe testing and falsificatory research is
that no belief is ever eliminated—all beliefs survive all testing, as the testing is
either so weak that it presents no threat to expose the belief under test to be false.
This problematic research style might be why there are so many forms of
psychotherapies in existence—none are ever eliminated by severe testing. How
many examples of psychotherapies have ever been eliminated by results from
scientific research? It is difficult to think of a single instance despite thousands of
research studies. Of course, some therapies remain viable because for some the
standards of evidence are so low—case studies or plausibility arguments are
sufficient for some to practice some forms of psychotherapy. However, this
possibility has been recognized but what has been given much less attention is that
if psychotherapies are tested with nonsevere pseudo-tests than of course they will
survive these attempts and all will seemingly be “supported” by research. This is
one reason why the Dodo verdict may arise—too many of the tests were conducted
by individuals with allegiances to the therapy under test and design and reporting
decisions rendered the test to be a nonsevere one—perhaps so much so that failure
was nearly impossible (see e.g., O’Donohue, Snipes and Soto, 2016b).

Psychotherapy Research and Confirmatory Biases

While the above methodological moves are highly problematic in Big Pharma
research, these are also problematic in research regarding psychotherapies. For
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example, O’Donohue, Snipes, and Soto (2016a) argued that Gregg and Hayes
(2016) Acceptance and Commitment Therapy (ACT) research regarding diabetes
management demonstrated selective reporting and other methodological problems
that failed to control for confirmatory bias. “There were many of these
[problematic] features in the research and publications that were examined in
ACT: ensuring therapeutic allegiance effects are operative in favor of the
experimental treatment; not using blind data collectors, therapists, or subjects;
using a small unrepresentative sample, yet making claims that the therapy works
for a broad class of patients” (for a comprehensive list see O’Donohue et al.,
2016b). O’Donohue et al. (2016b, p. 38) has criticized that ACT research uses
overstatements and misstatements and is ultimately oversold: “When negative
statements should have been made in order to properly inform the reader, or when
more qualified or cautious statements should have been made, or when the
limitations of the evidence could have been made clear, time and time again these
were not made.”

ACT research may not be unique; in clinical psychology research in general,
there has been a tendency to confirm rather than disconfirm theories and beliefs
(i.e. confirmation bias), despite the view that research is conducted to control for
these confirmation biases (Garb, 2005; Mahoney & DeMonbreun, 1977). This
tendency is revealed partly by the somewhat strange historical act that no theories
or psychotherapies have ever died in clinical psychology due to falsification. First,
this is probably due to the paucity of published research that is falsificatory and
second, because even when there is such research, adherents seem to blame some
auxiliary hypothesis and the therapeutic approach survives the negative data (e.g.,
consider the continued practice of facilitated communication for autism despite
negative scientific evidence; Lilienfeld, Marshall, Todd, & Shane, 2014; Wick &
Smith, 2006; Wombles, 2014).

While bias introduced into research can be better or worse depending on the
specifics of the scientist’s behavior, research methods that do not actually expose
beliefs and theories to criticism are simply an exercise in confirmation bias rather
than a control for it. Such research does not promote essential functions of science:
error identification and elimination (Popper, 1957), which is necessary for problem
solving progress. This type of research has the appearance of scientific research,
but lacks its substance; it is what the Nobel Laurette Richard Feynman (1974)
described as “cargo cult” science:

In the South Seas there is a cargo cult of people. During the war they saw
airplanes land with lots of good materials, and they want the same thing
to happen now. So, they've arranged to imitate things like runways, to put
fires along the sides of the runways, to make a wooden hut for a man to
sit in, with two wooden pieces on his head like headphones and bars of
bamboo sticking out like antennas—he's the controller—and they wait for
the airplanes to land. They're doing everything right. The form is perfect.
It looks exactly the way it looked before. But it doesn't work. No
airplanes land. So I call these things cargo cult science, because they
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follow all the apparent precepts and forms of scientific investigation, but
they're missing something essential, because the planes don't land (pg. 7).

The Logic of Research: Falsification

For Popper, scientific inquiry starts with a problem statement. This problem
statement leads to explication of the problem, which then frames the issue to be
addressed. Once a problem is explicated, a tentative solution is formed, attempts
are made at error elimination, and even when error elimination is successful and
the field moves forward, new problems are identified as a result, which then need
to be addressed (O’Donohue, 2013). Problems act as directives; they inform what a
scientist should be exploring. Psychology is full of problems, perhaps too many to
solve at once. However, solving problems is by definition progress in a scientific
field. Whether solving the problem of defining the concept of depression, a
problem with the effectiveness of anxiety treatments, or a problem of assessment
for PTSD--answers move our field forward while also uncovering the next
problem to be addressed.

Moreover, the Quine-Duhem thesis states that logically a scientific hypothesis
is not falsified when anomalous results are found because auxiliary hypotheses are
always needed to make the predicted observational statement (Cross, 1982).
Therefore, when the prediction fails to eventuate, the researcher may not choose to
point the falsificatory force to the hypothesis under test but instead direct the
arrows of modus tollens to some auxiliary hypothesis (Cross, 1982). However, this
creates a problematic situation in that the hypothesis is not actually subjected to a
test it is rescued by the auxiliary hypothesis which take the blame for the failure.

If a significant amount of research reported in psychological journals are non-
severe tests of low-content hypotheses that often yield confirmatory results through
biased designs and analyses and reporting, and when all else fails, either an
auxiliary hypothesis is blamed or the file drawer is used, little scientific progress
should be expected. Are these researcher-related issues perhaps the reason for such
slow problem-solving progress in psychology? If these psychological motives of
researchers lead to insignificant scientific advancement, perhaps more virtuous
motives are the foundation of improved scientific progress.

Severe Testing

Severe tests of theories can efficiently falsify beliefs to detect error and the
scientist’s choices in research design determine how severe a test will be. For
example, if one wanted to test the belief that a friend who claims to be a vegetarian
and would not eat meat under any circumstance, we would need to see, according
to Popper, if states of affairs that are inconsistent with this belief are observed:
namely the friend eating meat. However, some tests can more efficiently discover
such states of affairs and hence, are more severe than others. For example, one
could repeatedly take the friend to vegetarian restaurants and see what food
choices they make, however, this is not a severe test. There are very few ways that
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the friend could eat meat in this context. On the other hand, one could invite the
friend to a barbeque where one only provides meat options and see if the friend
chooses to eat meat or not eat at all. This is a more severe test in that it puts the
friend in a situation where the core belief (the friend does not eat meat) is at higher
risk of being disconfirmed. Mayo (1991) formulated the severity requirement as
thus:

Severity Requirement: Passing a Test T (with [evidence (e)]) counts as a

good test of (or good evidence for) [hypothesis (h)] just in case T is a

severe test of h. (p. 529).

Severity Criterion: There is a very high probability that test 7 would not
yield such a passing result, if % is false, where ‘such a passing result’
means one that accords at least as well with % as does e. (p. 529).

Therefore, according to Mayo (1991), if a researcher proposes a hypothesis
and then conducts a test of that hypothesis that it is unlikely to fail, it is not a
sufficient reason to support the hypothesis as the test was unable to differentiate
the hypothesis from being true or false. Furthermore, the power of a test and the
measure of severity of a test depends on its probability to reject the hypothesis
when it is false. Likewise, Popper (1959) argued that a test is truly a test only if it
is possible to fail it. Thus, questions can be raised regarding how severe a test is
when an experimental intervention is compared to only a no treatment control, or
when therapeutic allegiance effects are failed to be controlled for in unblended
studies, or when relapse rates are not investigated. Of course, when all these
methodological problems (and others) occur conjointly the test is particularly non-
severe.

Empirical Content of Hypothesis

The eminent philosopher of science, Sir Karl Popper (1934; 1963), argued
that science is progressive to the extent that it identifies erroneous beliefs through
falsification. According to Popper, a claim is falsifiable and hence, scientific, if
and only if it rules out some observable states of affairs; “[t]he empirical content of
a statement increases with its degree of falsifiability: the more a statement forbids,
the more it says about the world of experience” (1934, p. 103). According to
Glockner & Betsch (2011), “Two criteria that determine the empirical content of a
theory are their level of universality (allgemeinheif) and their degree of precision
(bestimmtheit). The former specifies to how many situations the theory can be
applied. The latter refers to the precision in prediction, that is, how many
“subclasses” of realizations it allows...a theory is more precise than another one if
it allows fewer different outcomes” (p. 712, 714). Of course, it is important to
point out that these are just the sort of statements desired in clinical psychology but
that are missing—universal regularities of high precision.

Null hypothesis testing with directional hypotheses (e.g., “more than”) allows
many different outcomes (e.g., “greater than 17 allows many, many values as
opposed to a point prediction of “exactly 19”). Thus, the empirical content of a
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claim is associated with how many observable states of affairs are ruled out--
claims that rule out many states of affairs have high empirical content and claims
that rule out fewer states of affairs have low empirical content.

Meehl (1967,1978) suggested that the social sciences rely on null hypothesis
testing using only directional hypotheses (i.e. the experimental treatment will
produce larger changes than the control group), whereas “harder” sciences make
precise point predictions in their hypotheses. These hypotheses have several
distinct advantages. First, these can be more readily falsified; these hypotheses
have much higher empirical content as these rule out more states of affairs (and
thus there are more falsifying observations; Edwards & Berry, 2010). Second,
these hypotheses are more precise. Precise statements with high empirical content,
simply cannot emerge from the low empirical content hypotheses ubiquitously
found within clinical psychology research. Often such precision is needed for
practical problem solving. For example, the claim Bob will engage in fewer
compulsive behaviors if he does therapy x as opposed to no treatment has lower
empirical content than Bob will engage in 55% fewer compulsive behaviors if he
engages in therapy x. Such precision is often crucial for scientific explanation and
prediction.

Let’s briefly examine two examples. The analytic proposition “all brown dogs
are dogs” actually has no empirical content. This is because the proposition
requires no empirical observations to determine its truth status—its truth value is
determined purely by a linguistic analysis. On the other hand, Newton’s law of
gravitation “objects fall to the earth at a rate of 9.82 meters per second squared”
rules out many potential observable states of affairs -- it is not 9.83 meters per
second squared, nor any other numerical value

The empirical content of attempts to rehabilitate hypotheses after severe
falsificatory testing is also important. According to Popper (1959, 1963), scientists
can blame ad hoc hypotheses to explain the prediction failures uncovered in
research. Neo-Popperian analysis suggest that any new proposed hypotheses
should be stated in ways that these hypotheses ought to contain more empirical
content and thus have higher explanatory and predictive power than the old,
problematic hypotheses. However, it can often be the case that traditional research
in clinical psychology relying on Fisherian null hypothesis testing has historically
relied on hypotheses and methods that test hypotheses and theories of low
empirical content.

This brings us to “Meehl’s paradox” (1967, p. 103), which relates to the
relationship between the empirical content of a statement and the severity of
testing when utilizing null hypothesis testing: “In the physical sciences, the usual
result of an improvement in experimental design, instrumentation, or numerical
mass of data, is to increase the difficulty of the "observational hurdle," which the
physical theory of interest must successfully surmount; whereas, in psychology
and some of the allied behavioral sciences, the usual effect of such improvement in
experimental precision is to provide an easier hurdle for the theory to surmount.”
Null hypothesis testing tells us there is little chance that the two samples are
actually drawn from the same population, and thus increased precision, in say
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measurement, allows for a less severe test instead of a more severe test (see
below). Hypotheses in natural and physical sciences often make point predictions
and thus improvement in ancillary hypotheses produces a more severe test and thus
a greater probability of finding error in the belief under test.

Quantifying Problem-Solving Status

One way to ensure higher precision and predictability is to use some clear
indicant such as benchmarks of the status of problem solving in a particular
domain. Studies that neglect to define benchmarks of the magnitude of problem
solving status, for example a clinical trial that fails to present the effect size of
treatment as usual, or a quantified measure of other key variables (e.g., relapse
rates), cannot be clearly appraised for the extent to which the study’s results
actually demonstrate problem solving progress. Benchmarking is not limited to
clinical outcomes; one can percentage of variance explained, client satisfaction,
cost, training requirements, dropout rates, and side effects using benchmarks.

Pitarelli and Monnier (2000) suggested steps for how the benchmarking
process should be implemented: 1) Choose the treatment(s) that need to be
improved, 2) identify benchmarks to compare effect size, dropout rates, scale
scores, 3) collect the data, 4) compare the data with data from the best known
treatment and identify the “competitive differences,” 5) set future objectives and
targets that others should strive to exceed (e.g. better ways to reduce cost, dropout
rates, number of trainers), 6) communicate the results from this benchmarking
process, 7) develop action plans that describe what future steps are needed to
improve quality and problem solving process of the field, and 8) take action by
implementing the proposed plans and then monitor the progress. This
benchmarking approach could make problem solving progress of some research
study much clearer.

Thus, to advance the field, researchers must begin with hypotheses of greater
empirical content (e.g., specific point predictions exceeding existing benchmarks
such as quantified effect sizes, or relapse rates, or side effect profiles) versus
traditional directional hypotheses found in null hypothesis testing. For example:

(1) “Intervention X will be more beneficial than the placebo group.” (A
directional hypothesis that is typically found in many RCTs in clinical
research).

(2) “Intervention Y, which is treatment as usual, generally results in an effect
size of .8; the experimental intervention X will result in an effect size of
1.0.”

The first hypothesis is directional and insensitive to the current problem-
solving status of the field, while the second hypothesis rules out a greater number
of possibilities and can therefore be appraised more easily for its problem-solving
progress. The benchmark (effect size) in the above example represent quantifiable
measures used to compare the current results to other problem-solving techniques
and gives credence to the contribution of the proposed research.
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Science as a Correction to Human Motivational and Cognitive Fallibility

It is widely recognized that human cognitive abilities are fallible and limited in
many ways (Benforado, 2015; Garb, 2005; Tversky & Kahneman, 1974). Garb
(1998; 2005) argued that research tries to control for confirmation bias. While
confirmation bias has important implications for scientific inquiry (i.e. Mahoney,
1977) found that scientists had inclinations to quickly speculate and commit to
their hypotheses), we argue that this view is much too limited. Research should
attempt to control for all human weaknesses, not just cognitive weaknesses that
may affect scientific research. Many problematic moves in research may not be
indicative of solely cognitive biases such as a confirmation bias, but rather are due
to the problematic influences of a broader human motivations. The problems of
Big Pharma research are not due solely to confirmation bias, but are motivated by
a number of other motives such as money, fame, power and so on. For example,
Bertrand Russell (1950) argued that there are four main ways behavior is
motivated that applies to scientific research: 1) acquisitiveness (“the wish to
possess as much as possible”); rivalry (“a much stronger motive”); vanity (“a
motive of immense potency”); and love of power (“which outweighs them all”).
When research is conducted in a problematic manner (i.e., low empirical content
hypotheses, non-severe testing, unclear indices of progressivity, and in an
intellectually non-virtuous manner), the scientist increases their likelihood of
achieving positive consequences regarding any of those four motivations (i.e.
being “right” may lead to tenure, grant funding, publications, selling workshops
and books, and so forth). In an attempt to control for human weaknesses and
external motivations that negatively impact the scientific progress of psychology,
we now turn to the epistemic agent, him or herself and help provide an epistemic
foundation for improved research along the lines just described.

Virtue Epistemology

For many centuries, justified true belief was the widely accepted definition of
knowledge, derived from Plato’s Theaetetus (369 B.C.E.). This led
epistemological accounts to include normative claims; evaluating some
justificatory warrant or evidence as more or less ‘good’ or ‘bad.” For example, if
one asks someone what time it is and they respond, “10:02 a.m.” by looking up at
the sun instead of looking at a watch, one might evaluate this evidence as relatively
‘bad.’ In search of ‘good’ or proper justification, epistemologists turned their
attention to what they increasingly saw as the most successful domain for
discovering knowledge: science. Science brought society from a flat-earth
conception to round and from false accounts of humoral balance to germ theory,
which led to the creation of a smallpox vaccine. Thus, to explore the nature of
scientific achievement, epistemologists increasingly became interested in the
philosophy of science (e.g., see Popper, 1959).

To understand such epistemically virtuous motives, we must understand and
critically examine the epistemic virtue of scientific practitioners. One approach,
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suggested by Sosa (1985), is what has become to be known as virtue epistemology.
Virtue epistemology is a growing approach to understanding rational agency and
the way knowledge can be legitimately gained. Kidd (2016) provides a useful
summary:

The core conviction of virtue epistemology is that enquiry is an active
process that can go better or worse, and that central among the factors
that determine how it goes are the characters of the enquirers who
perform it. Since enquiry is initiated and performed by epistemic agents,
such as scientists or scholars, the stable cognitive and behavioral
dispositions of those agents are surely crucial to the success of that

enquiry.

Virtue epistemologists, in the vein of Aristotle’s virtue-based moral
philosophy, examine the qualities of the rational agent in evaluating knowledge
claims (Greco, 2000). Although there is disagreement as to what these specific
qualities are, broadly speaking, intellectual virtues are those assets which allow
one to maximize truth and minimize error (Sosa, 1985). Virtue epistemologists
turn this evaluative reasoning to the characteristics of the epistemic agent. This is a
shift from epistemologists’ previous focus on properties of beliefs/sentences to
properties of rational agents in their epistemic activity as key in generating the
warrant for a knowledge claim. The core of virtue epistemology is the central
ability condition, “one knows that P if and only if one has attained cognitive
success (true belief) because of the exercise of intellectual ability” (Kelp, 2011).
Thus, “knowledge is virtuously acquired true belief” (DePaul & Zagzebski, 2003).

Virtue reliablists, led by Sosa, look to specific cognitive faculties that are
used reliably to consistently maximize truth and avoid error (Greco, 2000).
Meanwhile, virtue responsibilists follow more closely to Aristotle’s tradition of
attempting to identify character traits consistent with the ability to find the truth of
the matter. Zagzebski suggested a broad range of specific epistemic virtues that
include intellectual carefulness, intellectual courage, and intellectual fairness, but
disagreements on these and the relative importance of these virtue candidates
persist between individual epistemic virtue philosophers (DePaul & Zagzebski,
2003). It is important to note, “virtue epistemologists have not gone very far in
investigating the individual intellectual virtues” (DePaul & Zagzebski, 2003). We
argue that it is useful to examine epistemic virtue deficiency in the field under
examination as markers for where virtues may be required.

Psychological researchers face several intellectual decisions that pit epistemic
virtues against epistemic vices, which may be key to understanding why there has
been limited progress in the field. Good research seems to require good character
traits regarding rational belief formation:

e A sincere search for errors in favored beliefs via severe testing of these
beliefs vs. craving to be right (possibly also a craving of the attendant
positives outlines by Russell above) and thus either requiring no testing or
tests that are weakened methodologically so that they are skewed toward
confirmation.
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e Having a problem-solving orientation requiring a clear indication of the
substantive problem-solving progress in a research study vs. a publication
generating orientation, regardless of actual scientific progress of the
research study.

e Intellectual honesty and transparency in design choice points and
reporting results vs. methodological decisions vs. obscurantism in order
to protect a favored belief.

e Intellectual courage to challenge the status quo vs. a craven acceptance of
the status quo for acceptance.

Hypotheses with low empirical content and non-severe tests are
characteristics that lead to poor problem solving and inefficient error identification
and thus function to keep erroneous theories alive. Non-transparent and dishonest
reporting (see for example loannidis, Antouccio in depression and O’Donohue,
Snipes, & Soto for ACT) also are epistemic vices that allow the scientist to either
hide negative results, or to report these as positive. Therefore, critical epistemic
virtues in the research context are those involved in severely testing high content
hypotheses, and the transparent and honest reporting of those results (O’Donohue,
2017a).

Epistemic virtues, like moral virtues, can be evaluated dimensionally. As
Kidd stated, these can be executed in a better or worse manner (2016). Even a
researcher attempting to be intellectually virtuous will likely fall short of epistemic
perfection. Degrees of epistemic virtue exist, and some studies will be conducted
more virtuously than others. Part of the peer review process in publication or grant
applications though ought to appraise the study on this dimension. The aptness of
research methods and statistics used are already evaluated dimensionally.
Epistemic virtue calls for similar comparisons to alternative decisions. Could this
hypothesis have higher empirical content? Could the test have been more severe?
Is it clear the extent to which this study represents problem solving progress? Is
this report more transparent and intellectually honest?

Explication of Epistemic Virtues

Admittedly proposing a high empirical content hypothesis takes true
intellectual perspicacity about the solution to a problem—it is what Popper called a
bold conjecture. Ruling out few states of affairs means a higher likelihood of
refuting the null hypothesis but also a lower chance finding error in one’s belief
and thus of solving the problem. Designing and conducting a severe test also
requires some measure of intellectual courage. This is particularly true because not
only does it confront the epistemic agent’s “craving to be right” but it also can
place the other goods identified by Russell at risk—their extra income, their fame,
their career advancement, and so on.

An excellent recent example of this epistemic virtue can be seen in the
response of Daniel Kahneman to a blog criticism of his book, “Thinking, Fast and
Slow” that claimed research he cited was problematic in that it was not severe.
Kahneman answered these critiques with the statement,

56



O'DONOHUE ET AL.

...I placed too much faith in underpowered studies. As pointed out in the
blog, and earlier by Andrew Gelman, there is a special irony in my
mistake because the first paper that Amos Tversky and I published was
about the belief in the “law of small numbers,” which allows researchers
to trust the results of underpowered studies with unreasonably small
samples. We also cited Overall (1969) for showing “that the prevalence
of studies deficient in statistical power is not only wasteful but actually
pernicious: it results in a large proportion of invalid rejections of the null
hypothesis among published results.” Our article was written in 1969 and
published in 1971, but I failed to internalize its message.

As illustrated in this example, intellectual honesty is necessary to admit that
legitimate error occurred. As the philosopher, Bertrand Russell, states, good
scientists hold both “the passion not to be fooled and not to fool anybody else” (as
accounted by Meehl, 1993). This passion for knowledge, regardless of where it is
found, lies at the heart of virtuous science and may be the most indubitable path to
a more progressive science.

The Application of Severe Testing in Intellectually Virtuous Research

One method proposed by Asendorpf et al. (2013), Nosek et al. (2015), and
loannidis et al. (2014) to increase the likelihood that research is conducted to these
standards, is to create a research registry system. This system would require
researchers to antecedently state their hypotheses, outcome variables, sample size
calculations, methodology, and statistical analyses decisions before they collect
and analyze data. Detailed steps of data collection would be documented and the
raw data, as well as any therapy manuals or research materials used, would be
made available to peer reviewers. A registry system would help to ensure that
researchers are conducting severe tests and would promote transparency of
research from conception to completion. This process would allow the peer
reviewers, as well as other researchers, to fully investigate the quality of research
being produced.

According to Ioannidis et al. (2014), O’Donohue (2017a), and Simmons,
Nelson, & Simonsohn (2011), other steps needed to conduct intellectually virtuous
research include being intellectually honest in analyzing and reporting results. In
order to do so, researchers must report all findings, especially if results are
inconsistent with the hypothesis. If results are negative, researchers should not run
more statistical tests, choose the statistical analysis that shows more positive
findings, or alter hypotheses to fit positive data post-hoc. Instead, they should
readily acknowledge when hypotheses are not supported and use this information
to inform a new hypothesis, rather than “file drawering” such results. When
summarizing the results in the discussion section or ‘marketing’ them to the public,
researchers should clearly and honestly state their findings including limitations.
Intellectually virtuous research would not seek to deceive others by
overgeneralizing their findings, misrepresenting the results, misleading the readers,
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ignoring any negative side effects, and/or making exaggerated summary statements
that conceals any design limitations or flaws. Furthermore, researchers should be
open to criticism and give credit where it is due, even when it is to other
researchers or competitors in the field.

It is well recognized that research design involves multiple choice points.
Researchers may recognize that these choice points can have an impact on the
severity of the test—the risk the research actually poses for the favored belief—
and these individual methodological decisions need to be explicated and appraised
for their intellectual virtues regarding transparency and severe testing. For
example, intellectual vices are found in these examples of methodological
decisions (and virtue in opposing decisions; O’Donohue, 2017):

1. Ensuring that therapy allegiance effects are operative in favor of the
experimental treatment; for example, by including in the study one
therapist strongly aligned with a therapy orientation and the other not
aligned with the control condition.

2. Do not randomly assign or sample therapists: use the more advanced,
more talented, therapist in the experimental condition.

3. Do not use blind data collectors, therapists, or subjects. Giving every
chance that biases and expectations can be communicated to increase the
likelihood that results will be favorable to the favored belief.

4. Once these biases and expectations have been instantiated, rely on self-
report as a key outcome measure as this may be more easily influenced by
these expectations.

5. Use a small convenience sample of clients who only have relatively low
levels of the clinical problem but make claims to the general clinical
population.

6. In single subject experimental designs run more than three subjects but
report only the three that provide confirming results.

7. Use only a weak control condition—do not test for equivalence in initial
credibility; do not test for the presence of any in other key
psychotherapeutic processes in the experimental condition such as
nonspecifics. Especially avoid a control that is evidence-based treatment
as usual as this is a more severe test. Ignore the iatrogenic effects that
may realize if any real patients are switched from a more robustly tested
treatment as usual.

8. Do not analyze for clinical significance. This is a tougher hurdle/more
severe test, so in discussions conflate statistical significance with clinical
meaningfulness.

. Do not use benchmarks for effect sizes.

10. If the experimental therapy condition fails to reach statistical significance
on any outcome measure but the means are in the favored direction—
report these positively as trends. This still gives a more favorable
impression to original the belief system.

11. Do not run many or any follow-ups after therapy is completed even
though one may be treating a chronic condition like diabetes. Relapse is a
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common problem so the absence of long-term follow-ups avoids the
detection of relapse which would be a less favorable study.

If statistical tests show non-significance find other statistical tests that
show a confirmatory result. Do not report in the publication that a
previous statistical test was run that showed non-significant results.
Ignore initial differences if random assignment fails to produce equivalent
groups, particularly if these are in favor of the experimental treatment
condition.

Do attempt to search for any negative side effects.

Do not conduct a failure analysis and do not report the percentage of
patients that did not change or became worse in the experimental
condition.

Be unclear in exactly what exactly are the key clinical processes, do not
use mediational analysis to see if active ingredients of favored therapy are
actually responsible for changes.

Have a vague, elastic model of therapy process in which “acceptance,”
“emotional avoidance,” “mindfulness,” “valued action,”
“deliteralization,” “psychological flexibility,” “recontextualization skills,
“cognitive entanglement”, “loss of core values,” “cognitive fusion,”
“domination of conceptualized self over ‘self as context,”” “relational
frames,” and so on are all intermixed so that it is unclear exactly what
actually ought to occur in treatment.

Do not provide an assessment plan—and ignore missing or problematic
validity data for each of these many constructs in the study but still use
these concepts in theoretical discussions.

Do not report any problems in the theoretical background of the therapy.
Do not do analyses on both therapy completers and intent to treat.
Generally, ignore attrition; especially do not interpret attrition as a
problem for the experimental treatment condition.

In subsequent publications, make exaggerated summary statements of
either the general state of the science such as “scientifically proven” or
exaggerate the positiveness of the findings of the study.

Do not mention that the results have not been replicated in an
independent laboratory.

Do not report on other key variables that are relevant to appraising an
intervention such as cost to patient, training costs, length of treatment,
and patient satisfaction.

2 <.

2

Conclusions

Therefore, key changes on the path to increase the progressivity of research in
psychology must include: 1) an increased orientation toward, and clarity of,
problem solving in research; 2) testing hypotheses of high empirical content in
these problem-solving attempts; 3) use of severe tests in the neo-Popperian sense;
and 4) executing these with increased intellectual virtue, particularly in the design
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and reporting of such tests. Clinical psychology researchers are granted a choice:
continue down the path of non-severe tests of low empirical content hypotheses
that continue an unfortunate record of poor problem-solving progress or down a
more epistemically virtuous path. We argue that these solutions may result in
increased problem -solving progress. If the field were able to incentivize these
epistemic virtues and more clearly and fully understand the motivations for
epistemic vice in research, more progressive science can be conducted.
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