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The Challenge:
Unidisciplinary training makes our field less interdisciplinary

The Opportunity:
Building a stronger discipline by preparing students for 

challenge of integration
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The Challenge:
Cognitive Science falls short of its interdisciplinary goals

Cognitive psychology is over-represented
Cooper, 2019; Gentner, 2010; Leydesdorff & Goldstone, 2014; Nuñez et 
al., 2019; Schunn et al., 1998

Data dominates over theory
Adolfi et al., 2024; Goldrick, 2022; Guest & Martin, 2021; van Rooij & 
Baggio, 2021
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The Challenge:
Unidisciplinary training
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PERSPECTIVE NATURE HUMAN BEHAVIOUR

cognitive science2 did not materialize. There have never been  
more than a handful of Ph.D.-granting departments, and today, 
contrary to predictions, their faculty is still primarily trained  
in the traditional founding disciplines and is markedly unevenly 
distributed. This distinguishes cognitive science from mature  
fields such as mathematics, psychology, philosophy, computer  
science or linguistics, where faculty normally hold doctoral  
degrees in the corresponding field. Tellingly, undergraduate pro-
grams in cognitive science are far from showing a coherent and 
consistent curriculum. Our Ph.D. background and undergradu-
ate curricular data appear to largely concur with and validate  
scientometric methods for investigating the development of sci-
entific disciplines and research programs15,16,53. Indeed, biblio-
metrically, affiliation and publication patterns in the flagship 
journal of the Cognitive Science Society show that the field has 
been essentially absorbed by psychology, and the journal does 
not directly contribute to advances in brain research, or to many  
(if any) advances in anthropology or philosophy. In general,  
(cognitive) neuroscientists choose to publish outside of cognitive 
science journals.

The cognitive science enterprise faced, from the start, substan-
tial challenges to integration. Over the decades, things became ever 
more elusive. Steady challenges to the fundamental tenets of the 
field21,22,26,35,36,58–60, failures in classical artificial intelligence han-
dling common sense and everyday language61–63, major difficulties 
in integrating cultural variation and anthropology64–69, as well as 
developments in brain research70,71, genomics72,73 and evolutionary 
sciences68,74,75 seem to have gradually turned the enthusiastic initial 
common effort into a rather miscellaneous collection of academic 
practices that no longer share common goals and paradigms. 
Indeed, in scientometrics51,52, unlike successful cases of interdis-
ciplinary integration such as biochemistry, cognitive science has 
been referred to as the textbook case of failed interdisciplinarity 
and disappearance17,53.

This failed integration has also been aggravated by the fact that 
over the years the term ‘cognitive’ has become highly polysemous 
and theoretically loaded, even in inconsistent ways. For instance, 
in cognitive psychology it primarily denotes information-process-
ing psychology, following influential work in the 1960s76 that saw 
cognitive science as essentially the marriage between psychology 
and artificial intelligence77,78, in which neuroscience and the study 
of culture played virtually no role. Thus, cognitive psychology 
doesn’t just designate a subfield of psychology that studies cogni-
tion and intelligence. Rather, it usually refers to a specific theoretical 
approach and research program in psychology76–79. As a conse-
quence, research on thought, language and reasoning based on, say, 
the work of Jean Piaget80–83 or Lev Vygotsky84,85—who studied the 
psychology of thought, reasoning, and language—is normally not 
considered cognitive psychology. Indeed, in recent cognitive psy-
chology textbooks, the work of these great pioneers is not even men-
tioned79. When attached to linguistics, ‘cognitive’ denotes an entirely 
different thing. ‘Cognitive linguistics’ refers to a specific field that 
emerged in the 1980s86–92 as an explicit alternative to Chomskian 
linguistics93–97, defending the view that language is not a special-
purpose module but is governed by general principles of cognition 
and conceptualization98,99. Thus, the term ‘cognitive’ in cognitive 
linguistics designates a school in linguistics that it is fundamentally 
opposed to—and inconsistent with—Chomskian linguistics, which, 
with its formal treatment of language, had appealed to the computer 
scientists, anti-behaviourist psychologists and analytic philosophers 
of the 1950s and earned it a privileged founding role in cognitive 
science in the first place2,5.

Another founding role was played by psychology, which, accord-
ing to previous findings8,15,16,53 and the indicators analyzed here, has 
become decidedly overrepresented in cognitive science. But rather 
than being a “conquest”9 of the field, there seems to be a progres-
sive disinterest on the part of other disciplines in investigating the 
mind in terms of the computationalist–representationalist tenets 
defined by the cognitive revolution. The recent announcement for 
the Cognitive Science Society 2017 meeting crystallizes this situa-
tion today: “computation can serve as the foundational theory of 
how people actively process information in service of control and 
decision making … greater effort must be made to connect cogni-
tive science theories to computational foundations”100—a framing 
that hardly accommodates anthropologists65,68 or biologists study-
ing real-world living systems36,60,101. Thus, psychology appears to 
be overrepresented in cognitive science because via its cognitive 
psychology strand it offers the best fit with the foundational tenets 
of the cognitive revolution—cognitive science’s original hard core. 
Scientometrics data support this interpretation: since the 2000s 
Cognitive Science has seen its interdisciplinarity decrease15 and it 
has begun to reintegrate itself into cognitive psychology15,16,53—an 
endeavour far from its original interdisciplinary goal.

Overall, the data we have presented show that cognitive science has 
failed to become an integrated and cohesive interdisciplinary field. 
George Miller, one of the founding fathers of cognitive science102,  
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Fig. 4 | The current undergraduate cognitive science curriculum in North 
America. a, Percent of required coursework per university or program 
offering a Bachelor’s degree in cognitive science that is explicitly about 
cognitive science (for example, either listed as a ‘COGS XXX’ course, or 
mentioning ‘cognitive science’ in the title while being offered in other 
departments). Only 8 institutions (24%) require more than 50% of 
coursework to be explicitly about cognitive science. Strikingly, 7 schools 
(21%) require no explicit cognitive science course to obtain a degree in 
this field. Overall, 18 institutions (55%) require only 25% or less of the 
courses to be about cognitive science. b, Percent of schools whose core 
requirements do not include courses in the listed disciplines. No school 
includes anthropology courses in the core requirements, and 21% of 
schools do not have cognitive science in the core requirements. No field 
is systematically present in the core requirements of schools offering a 
Bachelor’s degree in cognitive science. Indeed, no field is present in more 
than 80% of these schools.
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Percent required courses explicitly labeled as CogSci 

Nuñez et al., 2019

74% of programs:
Less than half of classes are CogSci specific



The Challenge:
Unidisciplinary training

A fact of life for non-departmental programs

Total Number of CogSci-Specific Faculty: 0.5 

5

Total number of courses required for the major 14

Required courses specifically for CogSci students 2

Optional courses specifically for CogSci students ~2



The Opportunity:
Building a stronger discipline by preparing students for 

challenge of integration

Introductory Course(s)
Emphasize disciplinary diversity

Practice shifting between different disciplines
Appreciate benefits of integrating them

Advanced Course(s)
All of the above

Challenging students to integrate insights
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The Opportunity:
Preparing students for challenge of integration

Introductory Course Examples
Northwestern
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Opinion

Human Olfaction at the Intersection of
Language, Culture, and Biology

Asifa Majid 1,*

The human sense of smell can accomplish astonishing feats, yet there remains
a prevailing belief that olfactory language is deficient. Numerous studies
with English speakers support this view: there are few terms for odors, odor
talk is infrequent, and naming odors is difficult. However, this is not true across
the world. Many languages have sizeable smell lexicons — smell is even
grammaticalized. In addition, for some cultures smell talk is more frequent
and odor naming easier. This linguistic variation is as yet unexplained but
could be the result of ecological, cultural, or genetic factors or a combination
thereof. Different ways of talking about smells may shape aspects of olfactory
cognition too. Critically, this variation sheds new light on this important sensory
modality.

The Renaissance of Olfactory Cognitive Science
From antiquity to modern times, people have largely viewed olfaction as a vestigial sense. This
view is prevalent in both scientific and popular thought. For example, evolutionary biologists
suggest there was a trade-off between vision and olfaction reflected in bodily and brain anatomy.
This led to the classification of humans as ‘microsomatic’ (i.e., with a poor sense of smell) in
contrast to ‘macrosomatic’ animals who have a keen sense of smell [1] and such anatomical
evidence continues to be used to conclude that olfaction has been downgraded in humans [2].
Similarly, the public underestimates the importance of human olfaction. British adults consistently
rank smell as the least important of the traditional five senses [3] and a survey of 7000 teenagers
and young adults found that 1 in 2 would rather give up their sense of smell than be without their
phone or laptop [4].

The past years have witnessed several developments that present a new perspective on human
olfaction. Previously, the study of olfaction relied heavily on biological over behavioral evidence to
make claims about function, since there were so few behavioral studies to draw from. Moreover,
the biological evidence often did not come directly from humans but from rodents, and although
there are homologies between the two there are also critical differences [5]. Some now challenge
longstanding interpretations of the biological data [1,6] and basic assumptions are being
questioned. For example, a recent study found that normal odor perception is possible without
olfactory bulbs [7], a finding tantamount to claiming that visual perception is possible without
the retina.

Behavioral studies of human olfaction in recent years overturn long-held views about our sense of
smell. Olfaction plays an important role in food consumption, danger avoidance, and mate
attraction; to this, we can add that humans uniquely use odors for religious [8,9], medicinal
[10–12], and aesthetic [8,13,14] purposes too. Studies show that smelling in humans is not just
an individual act, but an interactional one [15]. There have been numerous developments in
odor biometrics [16], electronic noses [17], and olfactory marketing [14]. Loss of the sense of

Highlights
The human sense of smell is far more
acute than previously thought, yet it is
still commonly believed that there is no
language of smell.

In English there are, indeed, few words
for smell qualities, smell talk is infrequent,
and people find it difficult to name odors
in the laboratory. However, the cross-
cultural data show a different picture.

There are many languages across the
globe that have large smell lexicons
(smell can even appear in grammar) in
which smell talk is also more frequent
and naming odors is easy.

In different cultural and ecological niches
odors play a significant role in everyday
life.

These differences in smell language can
have consequences for how people
think about odors.
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The Opportunity:
Preparing students for challenge of integration

Introductory Course Examples
Josh Rottman, Franklin & Marshall
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Morality through the lens of 
philosophy, psychology, 

anthropology, neuroscience, 
and artificial intelligence.



The Opportunity:
Preparing students for challenge of integration

Advanced Course Example
Erin Leddon, Northwestern
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Student reactions to faculty 
speakers must explicitly connect to 

course readings, other courses



The Challenge:
Unidisciplinary training makes our field less interdisciplinary

The Opportunity:
Building a stronger discipline by preparing students for 

challenge of integration
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