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Anadvantage of being APS president is that I hear lots of opinions on the stateof our science. One
common refrain, particularly from people concerned with thecredibility of our scientific enterprise,
involves shaking up the field, oreven burning it to the ground, so that a better science of psychology
canemerge from the ashes. Translation: Some of our colleagues want a Kuhnian-stylescientific
revolution. If you share this view, this month’s president’s columnis for you. 

To date, discussions about remakingpsychological science have largely focused on how scientists 
behave. Best practices are important, ofcourse, but let’s go beyond that to consider how scientists think.
In this regard, inspiration canbe found by returning to our roots, when mental philosophy was
transformingitself into a full-fledged science of the mind. 
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In The Principles of Psychology, published in 1890—and its shorterversion, entitled Psychology:
BrieferCourse, published 2 years later—the great William James reflected on the natureof psychological
categories. James questioned the deeply rooted assumption ofhis day that the human mind is structured
like a set of mental organs—as typesof thoughts, types of perceptions, types of feelings, types of
actions—eachwith its own psychological process, and implemented in its own dedicated set ofbodily
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changes or neurons. In this view of the mind, which we know as faculty psychology, the instances of
apsychological category, such as anger, are thought to share a set of featuresthat define the category and
distinguish it from others, such as fear, episodicmemory, or perception. Faculty psychology is an
example of what philosophersrefer to as typological thinking, which is a close cousin of essentialism:
thebelief that each category has a deep, invariant, and immutable cause that makesthe category what it
is, distinct from other categories.

James was skeptical of typologicalthinking, as his writing on the nature of emotion categories reveals:

“The varieties of emotion are innumerable . . . The mere description of the objects, circumstances and
varieties of the different species of emotion… are to a great extent either fictitious or unimportant, and
that its pretenses to accuracy are a sham. . . . The trouble with the emotions in psychology is that they
are regarded too much as… eternal and sacred psychic entities, like the old immutable species in natural
history.” (James, 1892/2017, Sections 374–375)

With this passage, James wasadvocating for the emerging science of psychology to depart from
thetypological mindset common in the other 19th century musings aboutthe human mind. He was
comparing that mindset with a similar one found inpre-Darwinian ideas about animal species, which
were thought to have inherent“essences,” or perfect platonic forms. Before Darwin, the essence of
aspecies—the features that define its type—was thought to be real in nature.Variation—as deviation from
that perfect form—was considered to be irrelevantimperfection. Darwin’s On the Origin ofSpecies
(1859) changed all that, introducing the idea that biologicalcategories are populations of variable
instances. This populations mindsetconsiders the variation to be meaningful and important in nature,
whereas thetype is a mere abstraction (Mayr, 2004).

Today,typological thinking remains firmly rooted in a substantial portion ofpsychological research,
despite the fact that psychological scientistsperiodically reiterate James’s concerns (for one lovely
empirical example, seeGallistel, 2012). Consider the iconic psychological experiment, for example,
inwhich people are randomly assigned to different conditions of an independentvariable. We expose
participants to stimuli and then measure theirresponses.  The goal in a traditionallaboratory experiment
is to constrain or reduce within-group variation, makingit easier to observe variation across groups.
When we observe variation inresponses within an experimental condition, the epistemic assumption is
totreat the variation as error. But this approach, in effect, ignores Darwin’sinsights: Variation within
categories is meaningful and therefore important toobserve and study.  

Darwin’s insights likely hold truefor any category that involves living creatures, including
psychologicalcategories that are created by experimenters in laboratories. Some studies dofocus on
individual variation, but by and large it is still common practice tomake inferences about the mean value
of group variation. Yet the mean, as asummary statistic, is an abstraction that does not fully capture
thepsychological reality of each individual in the group. As some biologists liketo say, no two
individuals on the planet, not even monozygotic twins, areidentical. If the ultimate goal is to understand
the causes of mentalactivities and behaviors, then we must model individual variation. Otherwise,our
inferences refer to fictional abstractions in fictional environments.

Taking things a step further, I’vewondered whether typological thinking is responsible, at least in part,
for thefact that our experiments do not replicate as well as we might like (Barrett, 2015).
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Laboratoryexperiments isolate one or two variables, manipulate them, and expect to observemoderate to
large effects. This expectation relies on a mechanistic view of thehuman mind that is deeply entwined
with typological thinking: that is, the viewthat a psychological phenomenon has a few simple, strong
causes that produceequally strong effects. These effects, the argument goes, should be easilyreplicated
from experiment to experiment, as long as the experimental methodsare properly controlled, the sample
is sufficiently large, and statisticalanalyses are properly run. 
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In reality, however, the brain andthe body are less like simple, mechanistic systems and more like
complex,dynamic systems that are influenced by many nonlinear, interacting causes. Anysingle variable
will have a weak effect on the system, and, more important, we can’tseparately manipulate one variable
and assume that the others remainunaffected. If the brain and body are complex dynamic systems, but
we treatthem like simple mechanistic systems in a laboratory experiment—targeting oneor two variables
and leaving the more complete web of influences unmeasured andunmodeled—then the impact of that
fuller web appears to us as unbridledvariation, masquerading as a failureto replicate. But the other
possibility—the possibility discovered by Darwinand discussed by James—is that variation is meaningful.
The absence of replication may, in fact, bethe presence of meaningful variationwith structure that we
can discover and model only if we design our studies tomeasure and observe it. This leads to the
startling possibility that ourstandard experimental method—the laboratory experiment—is in need of a 
major overhaul. This epistemic earthquake about measuring the mind bringswith it a shift in our
ontological assumptions about what a mind is.

The absence of replication may, in fact, be the presence of meaningful variation with structure
that we can discover and model only if we design our studies to measure and observe it.

Inreality, few scientists might actually think about the mind as resulting from afew simple, mechanistic
causes, and only a handful might defend the assumptionthat a mind is structured as a set of idealized
categories of mental types.Nonetheless, conventional laboratory experiments, combined with
conventionalanalytic approaches that rely on aggregating data over time, contexts, and/orindividuals,
keep us trapped in a typological mindset, whether we endorse thatmindset or not. Such experiments
inadvertently obscure an inescapable truth:When it comes to the mind and behavior, variation is the
norm. Our traditionaltoolbox of experimental methods may not be up to the scientific task that isrequired
for a robust science of psychology, no matter how carefully anddiligently we use those methods.

If this is the case, then discussionsof how to improve the credibility of psychological science, following
theircurrent course, will not yield the scientific revolution that some are seeking.Even as we take more
care with our methods and statistics and curtail whateverbad habits we find lurking about, lack of
replication may still emerge. Andthat’s because the variation that scientists have been dismissing as
error may,in fact, be the phenomenon of interest.

So, here is my challenge to those who want to shape the future of our field. Consider rejecting typology
and cultivating a mindset of variation, as James recommended. Consider embracing a populations
mindset, following Darwin’s lead. Design studies and model the results to capture variation and
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discover the underlying features that produce it instead of treating it as error. Capture the complexity of
causation: Every action and every mental event emerges from a rich milieu consisting of a large number
of weak, interacting influences. If enough of us accept this challenge, then perhaps there will be no need
to burn the field to the ground. We might start a little bonfire here and there, and then toast a few
marshmallows to celebrate as we remake our science into the robust, generalizable enterprise we all
desire.
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