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Perspective

Cultivating Metacognition in Each of Us: Thinking About
“Thinking” in Interdisciplinary Disaster Research

N. Emel Ganapati1,∗ and Ali Mostafavi2

Although there is an emerging literature on interdisciplinary disaster research (IDR), one
of the overlooked aspects relates to our thinking itself: how to actively think about our
thinking—metacognition—while embarking on our interdisciplinary journeys. This article ar-
gues that metacognition has an instrumental value both for IDR projects and for individual
researchers involved in IDR. For IDR projects, metacognition can help:

(1) overcome disciplinary barriers in IDR by revealing cognitive abilities and inabilities
for each team member through identifying what is hindering or enabling individuals
and the group to transcend disciplinary boundaries toward true integration across the
disciplines;

(2) deal with “wicked” problems that characterize disaster contexts in a more effective
and creative manner;

(3) oversee team functioning; and
(4) monitor and evaluate progress toward meeting project goals and objectives.

For individual researchers, metacognition can help them grow intellectually, and understand
the fallacies and limitations in their thinking. It can also encourage them to live an authen-
tic and unified life as an individual. The article concludes with guidance on how individual
researchers, principal investigators of IDR projects, and institutions such as universities and
funding agencies can cultivate metacognition. To our knowledge, this is the first article that
introduces metacognition as a tool for enhancing our thinking on IDR.
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1. INTRODUCTION

How can we improve our thinking in interdis-
ciplinary disaster research (IDR) without thinking
about our thinking? How can we broaden our very
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own discipline-based thinking? How can we tran-
scend disciplinary boundaries? In this article, we
highlight the importance of metacognition, often re-
ferred to as thinking about our thinking, in IDR. To
our knowledge, this is the first article that introduces
metacognition as a tool for researchers and institu-
tions interested in enhancing their thinking in inter-
disciplinary research on risk, hazards, and disasters.

There is an emerging literature on IDR. This lit-
erature emphasizes the importance of conducting in-
terdisciplinary research on disasters in part because
disasters are caused by a complex set of geograph-
ical, geological or atmospheric, social, economic,
political, and cultural factors, and in part because
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dealing with disasters needs to involve diverse stake-
holders with a range of interests at different levels of
analysis (e.g., individual, group, organizational, com-
munity, state, federal, global) (Cutter, 2003; David-
son, 2015; Hogan & Marandola, 2005; Ingham, Hicks,
Islam, Manock, & Sappey, 2011). The literature also
states that we have not yet achieved the level of in-
terconnectedness that we need across disciplines in
disaster research (Davidson, 2015; Faber et al., 2014;
Ismail-Zadeh, Cutter, Takeuchi, & Paton, 2017). As
noted by Faber et al. (2014), “information and meth-
ods are exchanged, but a full integration into a com-
mon shared language and system of axioms is miss-
ing” (p. 601).

Davidson (2015) attributes the difficulty of mov-
ing toward a truly interdisciplinary approach in dis-
asters to two sets of barriers:

(1) institutional barriers that tend to reward disci-
plinary work more than interdisciplinary work,
such as universities’ policies on publications,
hiring, tenure and promotion; and

(2) disciplinary barriers that make interdisci-
plinary work challenging for researchers,
such as differences in terminologies, frame-
works, and methodologies used in different
disciplines.

Several other publications reiterate the impor-
tance of these barriers in interdisciplinary research in
general (Campbell, 2005; National Academy of Sci-
ences, National Academy of Engineering, and Insti-
tute of Medicine, 2005; Reich & Reich, 2006) and in
IDR (Faber et al., 2014; Ismail-Zadeh et al., 2017)
specifically. There are also research-context related
barriers that make IDR more difficult compared
to interdisciplinary research in nondisaster contexts.
The need to collect perishable data urgently in the
aftermath of disasters, for instance, runs counter to
the often time-intensive nature of interdisciplinary
research itself (e.g., for developing a shared lan-
guage and achieving true integration) (Bracken &
Oughton, 2006; Davidson, 2015; Faber et al., 2014).

However, the literature on IDR and on interdis-
ciplinary research is not all pessimistic. Those writing
in this area acknowledge that there are also factors
that enable IDR. These factors can be external ones,
such as the “wicked” nature of problems (i.e., ill-
defined and unique with no definitive and immediate
solutions and no end points) (Rittel & Webber,
1973) we face in disaster contexts that can be better
handled with through interdisciplinary perspectives,

the availability of funding that requires interdisci-
plinarity, and new technological developments that
facilitate interdisciplinary collaboration in disaster
contexts (e.g., between computer scientists and
disaster researchers) (Davidson, 2015; National
Academy of Sciences, National Academy of Engi-
neering, and Institute of Medicine, 2005). Factors
that enable interdisciplinary research can also be
internal ones, such as intellectual curiosity, the
desire for intellectual growth, the desire to conduct
meaningful research to solve pressing problems, and
aspirations to collaborate with certain researchers
or to disseminate research findings (Davidson, 2015;
National Academy of Sciences, National Academy
of Engineering, and Institute of Medicine, 2005;
Siedlok & Hibbert, 2014).

Extant literature also offers guidance on how to
overcome some of the barriers that hinder interdisci-
plinary research. Available guidance focuses on uni-
versities, suggesting that they change their reward
systems (Davidson, 2015; Petrie, 1976). Other contri-
butions focus on interdisciplinary teams themselves,
encouraging team members to develop a shared
language (Bracken & Oughton, 2006) and shared
meanings (Hardy, 2018), to use a conceptual frame-
work that clearly defines the research styles, theories,
and underlying philosophy of knowledge involved
in the interdisciplinary project (Khagram et al.,
2010), and to develop friendly and collegial relations
(Campbell, 2005). Other publications focus on indi-
vidual researchers, inviting them to acculturate to
different disciplines (Reich & Reich, 2006) and to
recognize that there are several and equally valu-
able ways of knowing (i.e., epistemological plural-
ism) (Miller et al., 2008).

Although there has been real progress in this
area, one of the overlooked aspects in IDR liter-
ature relates to our thinking itself. How can we
actively think about our thinking—metacognition—
while embarking on our interdisciplinary journeys?
This question drives this article. We argue that
metacognition has an instrumental value both for
IDR research projects and for individual researchers
involved in IDR. For IDR projects, metacognition
can help:

(1) overcome disciplinary barriers in IDR by re-
vealing cognitive abilities and inabilities for
each team member through identifying what
is hindering or enabling individuals and the
group to transcend disciplinary boundaries to-
ward true integration across the disciplines;
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(2) deal with “wicked” problems that characterize
disaster contexts in a more effective and cre-
ative manner;

(3) oversee team functioning; and
(4) monitor and evaluate progress toward meeting

project goals and objectives.

For individual researchers, metacognition can help
them grow intellectually, and understand the fallacies
and limitations in their thinking. It can also encour-
age them to live an authentic and unified life as an
individual.

The remainder of the article is structured in three
sections. The next section introduces the concept of
metacognition. This is followed by a discussion on
why metacognition is a useful tool in IDR for re-
search projects and individual researchers. The arti-
cle concludes with guidance for disaster researchers,
principal investigators (PIs) of IDR projects, and in-
stitutions, including universities and funding agen-
cies, interested in cultivating or promoting IDR.

2. WHAT IS METACOGNITION?

How we think, reflect on the self, and build self-
knowledge and awareness are by no means new top-
ics of inquiry. They have fascinated scholars through-
out history, especially philosophers (Cassam, 2014;
Dewey, 1991; Gertler, 2010; Schön, 1983). The term
metacognition, however, was introduced in the 1970s
by Flavell (1976), a developmental psychologist, in
the context of young children’s learning. Since then,
our ability to think about our thinking has capti-
vated scholars from across various disciplines, in-
cluding education (Hacker, Dunlosky, & Graesser,
1998; Mahdavi, 2014; McGuire, 2015), law (Pre-
ston, Stewart, & Moulding, 2014), medicine (Colbert
et al., 2014), nursing (Fonteyn & Cahill, 1998), neuro-
science (Grimaldi, Lau, & Basso, 2015; Shimamura,
2000), languages (Victori and Lockhart, 1995), and
engineering (Lawanto, 2010).

Metacognition is indeed a “somewhat fuzzy”
concept, as acknowledged by Flavell (1981) himself.
The term’s name “derives from” its “cognition about
cognition quality” (p. 37). In Flavell’s (1976) terms,
metacognition is “one’s knowledge concerning one’s
own cognitive processes and products or anything re-
lated to them”; and it involves “active monitoring
and consequent regulation and orchestration of . . .
[information processing] in relation to the cognitive
objects or data on which they bear, usually in the ser-
vice of some concrete goal or objective” (p. 232). To

put it differently, metacognition is like an invisible
mentor who is housed in a compartment of our brain.
This mentor gathers knowledge about our thinking,
looks inside our brain to monitor what our brain
is doing or not doing, recognizes the limits of our
knowledge, and helps us develop specific strategies
to think better.

Flavell’s definition highlights three different
components of metacognition. The first compo-
nent relates to metacognitive knowledge: our self-
knowledge or beliefs about our thinking abilities or
inabilities. According to Flavell (1979), metacogni-
tive knowledge is “not fundamentally different from
other knowledge” that we store in our long-term
memory and activate deliberately or unintentionally
(p. 907). Just like any other knowledge, it may or it
may not be accurate and may “fail to be activated
when needed” (p. 908). An example of metacogni-
tive knowledge is a researcher’s acquired belief that
she is a visual learner.

The second component relates to ongoing moni-
toring and evaluation of our cognitive processes (e.g.,
our knowledge) to further our learning. It is through
this component that we recognize what we know or
do not know, whether or not what we know is for
what we want to know, and what we need to do to
close the gaps in our understanding. As an exam-
ple, when the same researcher starts to question what
types of visuals (e.g., flow charts) better enable her
understanding, she is monitoring and evaluating her
metacognition.

The third component has to do with action. It is
about undertaking concrete strategies, based on our
knowledge and ongoing monitoring, to further our
thinking. Let us assume, for instance, that the same
researcher, based on her metacognitive knowledge
and monitoring, is aware that she learns better when
she draws a flow chart. After attending a project pre-
sentation, if she draws a flow chart of the presenta-
tion, she is using metacognitive strategies.

Metacognition does not “take place in a vac-
uum”; it is “highly influenced by one’s goals, moti-
vations, perceptions of ability, attributions, and be-
liefs, as well as context, such as social and cultural
norms” (Mahdavi, 2014, p. 532). Although we have
a “privileged” access to our self-knowledge (Gertler,
2010), our metacognition is a product of us as well as
of the context within which we are situated. As noted
by Fleck (1981, p. 47), the source of one’s thinking:

is not within himself but is to be found in his so-
cial environment and in the very social atmosphere he
“breathes.” His mind is structured, and necessarily so,



4 Ganapati and Mostafavi

under the influence of this ever-present social environ-
ment, and he cannot think in any other way. [emphasis
in original]

It is also important to note the difference be-
tween metacognition and cognition—metacognition
is thinking about thinking, whereas cognition is a
general term for thinking. In other words, metacog-
nition is a subset of cognition. As expressed by
Lories, Dardenne, and Yzerbyt (1998), “metacogni-
tion is a fundamental aspect of human cognition. Not
only do we have cognitive activities but it would seem
that they can apply to themselves: we have cognitions
about cognition” (p. 1).

3. WHY DO WE NEED METACOGNITION IN
INTERDISCIPLINARY DISASTER
RESEARCH?

In this section, we offer examples of various ways
that metacognition can help advance IDR. We first
explain the potential benefits of metacognition for
IDR projects, followed by a discussion of its benefits
for individual researchers themselves.

3.1. Benefits of Metacognition for IDR Projects

There are four major areas where we think
metacognition can offer benefits for IDR projects.
These areas relate to overcoming disciplinary barri-
ers, handling problems in disaster contexts, manag-
ing projects, and monitoring and evaluating project
outcomes.

3.1.1. Overcoming Disciplinary Barriers

We argue that metacognition can help re-
searchers overcome disciplinary barriers in at least
two main ways. First, while metacognition is an in-
ternal process and it is mostly about self-reflection
on our own thinking processes, it can shed light on
the thinking abilities and inabilities of “the other.”
This quality of metacognition is especially impor-
tant for IDR teams within which a number of re-
searchers, who belong to different “thought collec-
tives” (Fleck, 1981), need to work together. In his
book Genesis and Development of a Scientific Fact,
Fleck (1981), a microbiologist, introduced the idea
of a “thought collective.” He defined thought collec-
tive as a “community of persons mutually exchanging
ideas or maintaining intellectual interaction” (p. 39,
emphasis in original). He noted that individuals who

form these thought collectives cultivate a particular
“thought style” as a result of a series of understand-
ings and misunderstandings. Although the members
of a particular thought collective (e.g., public ad-
ministration scholars) understand each other well,
they have a harder time understanding the members
of another thought collective (e.g., civil engineering
scholars). Fleck added, “the individual within the
collective is never, or hardly ever, conscious of the
prevailing thought style, which almost always exerts
an absolutely compulsive force upon his thinking
and with which it is not possible to be at variance”
(p. 41). We suggest that metacognition of “the other”
in IDR projects can help members of the research
team see each other’s understandings and misunder-
standings that are associated with their thought col-
lectives. For instance, if a member of an IDR project
team with a public administration background real-
izes that an engineer in the team misunderstands her
use of the term “resilience,” then she can ask her
colleague what he understands from the term “re-
silience” and explain what she means by the term “re-
silience.” Such a clarification can help deal with disci-
plinary barriers mentioned earlier (Davidson, 2015).

Second, metacognition can enable researchers
to achieve actual interdisciplinarity. By interdisci-
plinary research, we refer to the definition set forth
in a National Academies’ report (National Academy
of Sciences, National Academy of Engineering, and
Institute of Medicine, 2005, p. 2):

a mode of research by teams or individuals that inte-
grates information, data, techniques, tools, perspectives,
concepts, and/or theories from two or more disciplines
or bodies of specialized knowledge to advance funda-
mental understanding or to solve problems whose solu-
tions are beyond the scope of a single discipline or area
of research practice.

Davidson (2015) notes that IDR to a large extent
remains multidisciplinary, where each researcher (if
research is conducted in teams) works on her own
piece of research using disciplinary tools she is famil-
iar with, which are put together at the end without
true interdisciplinary integration. Using metacogni-
tion can encourage us to ask questions such as: “Are
we really moving away from our disciplines? Are
we crossing any disciplinary boundaries? Are we
achieving the interdisciplinary thinking we hoped to
achieve? Why or why not?” These questions can be
posed throughout the entire research process from
formulating the problem to collecting and analyzing
the data. They can help us transcend the disciplinary
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boundaries, and create new, integrated perspectives
in the context of disasters.

3.1.2. Addressing Problems in Disaster Contexts in
Creative Ways

Existing literature demonstrates a close link be-
tween metacognition and problem solving (David-
son, Deuser, & Sternberg, 1994; Hargrove &
Nietfeld, 2015; Jaušovec, 1994; Preston et al., 2014;
Swanson, 1992). Jaušovec’s (1994) study, for in-
stance, found that college students solved problems
in a more proficient manner when they used more so-
phisticated metacognitive skills and monitored their
own performance. Having better problem-solving
skills is especially important for IDR given the
wicked nature of problems (Rittel & Webber, 1973)
research teams face throughout disaster prepared-
ness, response, recovery, and mitigation phases. For
instance, in the aftermath of Hurricane Katrina,
there was debate about whether all areas of New
Orleans should be rebuilt. Different stakeholders
viewed the problem from different perspectives.
Some saw it through the lens of geographical vul-
nerability of areas in floodplains while others saw it
through the lens of the social, economic, and politi-
cal vulnerability of affected populations. Still others
viewed the rebuilding decisions through the perspec-
tive of history and as a racialized issue, through cor-
porate interests and from the perspective of the oil
and gas industry, or through the perspective of cul-
ture and the arts. In turn, proposed solutions to the
“New Orleans problem” depended on how this wide
range of actors defined the problem and at what level
(e.g., individual, household, and community level).
We offer this as an example because we believe that
if members of an associated IDR project were to
use metacognition, they could be more effective in
defining such a wicked problem. Although they may
not be able to solve the problem, per se, they would
enhance their potential to tackle the problem and
would more clearly see their inabilities and abilities
in the process.

Furthermore, metacognition can introduce
creativity into IDR projects. In fact, a growing lit-
erature suggests a close link between metacognition
and creativity (Armbruster, 1989; Crotty & Brett,
2012; Feldhusen & Goh, 1995; Hargrove, 2013;
Hargrove & Nietfeld, 2015; Pesut, 1990). Feldhusen
and Goh (1995) presented metacognitive skills as
“crucial elements of creative thinking and produc-
tion” (p. 243). Jaušovec’s (1994) study found that

college students with more sophisticated metacog-
nitive skills not only performed better in problem
solving in general, but also were better in solving
open-ended, creative problems. In another study on
college students, Hargrove (2013) observed that stu-
dents who were introduced to metacognitive skills in
their freshman year finished their degrees with higher
levels of creative thinking than their peers. Similarly,
an emphasis on metacognition in IDR research can
help us come up with more creative solutions to the
“wicked” problems we study. For instance, while
trying to measure repopulation levels after a disaster,
if a group of researchers rely on their metacognition
more, they can see the differences in their “thought
styles,” question their assumptions, work with “the
other” to correct misunderstandings, appreciate
perspectives of “the other,” and have a more open
and creative mind for measuring repopulation.

3.1.3. Managing Projects

Metacognition can help teams understand how
individuals function as a team, identify the aspects
where the team is doing well or not well, and explain
why this is the case. Once the team understands its
strengths and weaknesses and identifies the driving
reasons, it can take concrete steps to build on the
team’s strengths and address its weaknesses. For in-
stance, if the PI of a newly formed IDR team on sea
level rise notices that members of his team do not
trust one another yet, he can arrange fieldtrips to ar-
eas that will be affected by this problem the most.
These fieldtrips can help promote a stronger bond
between team members.

3.1.4. Monitoring and Evaluating Projects

Metacognition can allow IDR teams to actively
monitor and evaluate their progress toward meeting
the goals and objectives of their research project. Al-
though IDR projects may have clearly defined goals
and objectives, the teams may overlook them until
project reports to the sponsoring agencies are due. If
team members are able to engage in metacognition
prior to and while they are undertaking the project,
however, they may have a better chance of meet-
ing their goals and objectives. They may be more
reflective in terms of seeing how far they are from
meeting their project goals and objectives, identify-
ing why they have made the progress they have made
to date, and introducing and implementing tools and
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strategies to meet their disaster focused goals and
objectives.

3.2. Benefits for Individual Researchers

Metacognition’s importance for individual re-
searchers involved in IDR pertains to intellectual
growth, fallacies in and limitations of thinking, au-
thentic life, and unified life. Each is discussed, in turn,
below.

3.2.1. Intellectual Growth

The ability to recognize what we know and what
we do not know, how and why we learn, and how we
can learn better is essential for intellectual growth.
For intellectual growth, however, one needs to hold
a “growth” mindset (Dweck, 2006). According to
Dweck (2006), there are two basic mindsets about in-
telligence: a “fixed” mindset and a “growth” mind-
set. Those who have a fixed mindset believe that
their intelligence is predetermined and they cannot
do much about it. If a researcher believes, for in-
stance, that she is not good at numbers and will never
be good at statistics, then she has a fixed mindset.
Those who have a growth mindset, however, think
that intelligence can grow through deliberate action.
If a disaster recovery researcher uses her metacogni-
tive knowledge that she is not good at numbers and
starts auditing statistics classes to be able to join an
IDR team that will be measuring recovery quantita-
tively, then she has a growth mindset. In other words,
metacognition, combined with a growth mindset, can
enable disaster researchers to recognize, embrace,
and overcome intellectual challenges.

3.2.2. Fallacies and Limitations of Thinking

Over the past several years, numerous books
(Ariely, 2010; Dobelli, 2013; Gladwell, 2005; Kahne-
man & Egan, 2011) have been published that high-
light that we make simple yet predictable mistakes
in our thinking—experts and novices included. As
put by Dan Ariely (2010), human beings are “pre-
dictably irrational.” These books note that mistakes
in our thinking are avoidable and that we can make
better decisions once we are aware of these mistakes.
One could argue that, as individual researchers, we
might make these mistakes even more so in post-
disaster contexts as our interdisciplinary team feels
the pressure to collect perishable data rapidly! Be-
ing prone to these mistakes does not, however, mean

that we lack the capacity to know what our cognitive
fallacies are, and how we can to spot and overcome
them. This is where metacognition comes into play.

3.2.3. An Authentic Life

Cassam (2014) defines authenticity as being
“true to yourself” (p. 216) and adds that “you can’t be
true to yourself unless you know yourself” (p. 211).
In his words, self-knowledge is “indispensable for au-
thenticity” (p. 216). As a form of self-knowledge,
metacognition can help individual researchers think
and act in ways that reflect their values or positions.
If an individual working on a postdisaster reloca-
tion research project believes in speaking up for the
marginalized, yet agrees with his team members to
collect data only from upper-income groups on their
relocation choices, he is not being true to himself.
Metacognition can help him understand whether or
not his thinking, values, and actions are aligned and
actually reflect who he really is.

3.2.4. A Unified Life

According to Cassam (2014), a unified life is one
“whose various elements fit together in a rationally
and morally coherent way” (p. 211), and “your
self-knowledge can regulate your life and maintain
its coherence and unity by making it clear to you
when a proposed course of action doesn’t mesh
with your values, projects, or other elements of your
life” (p. 220). In that sense, individual researchers’
self-knowledge about their thinking abilities can
steer them toward unity. Let us assume that an
individual researcher’s team is proposing to rely
more on renewable energy sources to help deal with
climate change while the researcher uses coal to
heat up her residence. If the researcher relies on
her metacognition, she can realize that her personal
choice for heating up her residence conflicts with
her teams’ professional recommendations and may
switch to using solar panels toward achieving unity
between her professional and personal life.

4. CONCLUDING REMARKS: CULTIVATING
METACOGNITION

In this article, we established the collective and
individual importance of metacognition for IDR
projects and individual researchers, respectively. Al-
though some earlier literature in this area empha-
sizes the importance of developing a “capacity for
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self-assessment” (Reich & Reich, 2006, p. 51) or in-
ternal discussion (Faber et al., 2014) in interdisci-
plinary projects, this is the first article to link IDR
with the concept of metacognition. Most of us indeed
engage in metacognition on a daily basis. Yet, “lack
of hard evidence notwithstanding,” Flavell (1979)
was “absolutely convinced that there is, overall, far
too little rather than enough or too much cognitive
monitoring in this world” (p. 910).

In the context of IDR, we argue that to take
full advantage of what metacognition has to offer for
our projects and for ourselves, we need to make it
more visible in our lives by putting it under a mi-
croscope, examining it, and finding ways to activate
it more. Only then we will be able to transcend the
disciplinary boundaries that have been hard to cross
despite our sincere efforts, deal with “wicked” prob-
lems in effective and creative ways, and be better
equipped to manage, monitor, and evaluate our re-
search projects. Only then can we be empowered in-
tellectually, understand the fallacies in our thinking,
and live our lives as individuals with authenticity and
unity.

The hard part is to figure out how to build on
and enhance our metacognition as we embark on
our interdisciplinary journeys. We think there is a
role for individual researchers, the PI of research
projects, and institutions (universities and funding
agencies) to play here. Those of us who are individ-
ual researchers can conduct an evaluation of who we
are as researchers and individuals, what we know or
do not know and why, where our cognitive strengths
and failings lie, and what we can to do to strengthen
our processes prior to, while undertaking, and after
the completion of IDR projects. Some of us can de-
velop tools that assess metacognition use among IDR
teams. Others can compare interdisciplinary integra-
tion between teams that actively engage in metacog-
nition and teams that do not. Still others can study
the benefits of metacognition in disaster research that
is conducted rapidly (e.g., for NSF grants given only
for one year) versus over a longer time period (e.g.,
three- to five-year grants).

The PIs of IDR projects can ensure that there is
ongoing thinking about the research team’s thinking
by creating what may be called “Metacognitive Fo-
rums.” We think such events should be held at least
biannually or annually, and perhaps even more fre-
quently depending on the size and complexity of the
team and the project. As part of these forums, team
members can assess their own thinking abilities and

provide feedback to one another on thinking abilities
of “the other.” The PIs can ask regularly in project
meetings about whether the research team is tran-
scending disciplinary boundaries and what the team
can do to reach a state of true “interdisciplinarity.”
They can monitor and evaluate how individuals func-
tion as a team and what progress they have made
toward reaching their project goals and objectives
and share their findings with project members (e.g.,
through internal project memos). They can help cul-
tivate metacognitive skills with their teams (e.g., by
inviting metacognition experts) and ensure that the
team members utilize their metacognitive skills in ef-
fective and creative ways in the context of IDR.

As for the institutions, universities can pro-
vide support to researchers interested in pursuing
interdisciplinary research by providing training on
metacognition and by ensuring that the next gener-
ation of researchers—students—are equipped with
metacognitive skills through mentoring. They can
support independent consultants or university-based
scholars who can conduct metacognitive sessions
for research teams. Funding agencies can go be-
yond the context of the subject matter for research
and acknowledge the importance of metacognitive
skills through incentives (e.g., additional funding)
designed for teams that specifically focus on culti-
vating metacognitive skills among their members.
They can provide funding for projects that bring
together members of funded IDR teams to reflect
on their metacognitive processes. They can support
projects that are designed to communicate and con-
vey metacognitive strategies that promote IDR. Fur-
thermore, funding agencies can require that mem-
bers of interdisciplinary projects share the lessons
they learned that enable or hinder an interdisci-
plinary understanding at the time of annual or final
project reporting. They can compile these lessons,
anonymize them, and share them publicly with re-
searchers through their websites and publications.

In conclusion, we recognize that these and many
other possibilities exist for advancing metacognition
in IDR. We realize this is a long list of things to do for
all of us who understand and appreciate the impor-
tance of metacognition in our interdisciplinary pur-
suits toward the unknown. This will obviously take
commitment, time, effort, and, in some cases, addi-
tional resources and perhaps even shifts in power
structures. But for now, we suggest a first step: Let
us all begin to think about our thinking and what we
need to do to cultivate and employ metacognition!



8 Ganapati and Mostafavi

ACKNOWLEDGMENTS

This article is based on our several years of expe-
riences of interdisciplinary research supported by the
National Science Foundation (Award nos. 1045624,
1546738, and 1034757) and the U.S. National Insti-
tutes of Health (Grant no. 3 P20 MD002288-04S1).
The findings and opinions reported are those of the
authors and are not necessarily endorsed by the fund-
ing organizations or those who provided assistance
with various aspects of the study. The authors would
like to thank Drs. Lori Peek and Seth Guikema as
well as Drs. Jonathan M. Gilligan, Jennifer A. Hor-
ney, and Christopher Zobel for their encouragement
and insightful comments on various versions of this
article. They also thank Shawn Benaine and Kira
Haensel for their help with the article.

REFERENCES

Ariely, D. (2010). Predictably irrational: The hidden forces that
shape our decisions (1st ed.). New York, NY: HarperCollins.

Armbruster, B. B. (1989). Metacognition in creativity. In J. A.
Glover, R. R. Ronning, & C. R. Reynolds (Eds.), Handbook
of creativity (pp. 177–182). Boston, MA: Springer.

Bracken, L. J., & Oughton, E. A. (2006). “What do you mean?”
The importance of language in developing interdisciplinary re-
search. Transactions of the Institute of British Geographers,
31(3), 371–382.

Campbell, L. M. (2005). Overcoming obstacles to interdisciplinary
research. Conservation Biology, 19(2), 574–577.

Cassam, Q. (2014). Self-knowledge for humans. Oxford: Oxford
University Press.

Colbert, C. Y., Graham, L., West, C., White, B. A., Arroliga,
A. C., Myers, J. D., . . . Clark, J. (2014). Teaching metacog-
nitive skills: Helping your physician trainees in the quest to
“know what they don’t know.” American Journal of Medicine.
https://doi.org/10.1016/j.amjmed.2014.11.001

Crotty, S. K., & Brett, J. M. (2012). Fusing creativity: Cultural
metacognition and teamwork in multicultural teams. Negotia-
tion and Conflict Management Research, 5(2), 210–234.

Cutter, S. L. (2003). The vulnerability of science and the science
of vulnerability. Annals of the Association of American Geog-
raphers, 93(1), 1–12.

Davidson, J. E., Deuser, R., & Sternberg, R. J. (1994). The role of
metacognition in problem solving. In J. Metcalfe & A. P. Shima-
mura (Eds.), Metacognition: Knowing about knowing (pp. 207–
226). Cambridge, MA: MIT Press.

Davidson, R. A. (2015). Integrating disciplinary contributions to
achieve community resilience to natural disasters. Civil Engi-
neering and Environmental Systems, 32(1–2), 55–67.

Dewey, J. (1991). How we think. Amherst, NY: Prometheus
Books.

Dobelli, R. (2013). The art of thinking clearly: Better thinking, bet-
ter decisions. New York, NY: HarperCollins.

Dweck, C. S. (2006). Mindset: The new psychology of success. New
York, NY: Random House.

Faber, M. H., Giuliani, L., Revez, A., Jayasena, S., Sparf, J., &
Mendez, J. M. (2014). Interdisciplinary approach to disaster re-
silience education and research. Procedia Economics and Fi-
nance, 18, 601–609.

Feldhusen, J. F., & Goh, B. E. (1995). Assessing and accessing cre-
ativity: An integrative review of theory, research, and develop-
ment. Creativity Research Journal, 8(3), 231–247.

Flavell, J. H. (1976). Metacognitive aspects of problem solving. In
L. B. Resnick (Ed.), The nature of intelligence (pp. 231–235).
Hillsdale, NJ: Lawrence Erlbaum.

Flavell, J. H. (1979). Metacognition and cognitive monitoring: A
new area of cognitive–developmental inquiry. American Psy-
chologist, 34(10), 906–911.

Flavell, J. H. (1981). Cognitive monitoring. In W. P. Dickson (Ed.),
Children’s oral communication (pp. 35–60). New York, NY:
Academic Press.

Fleck, L. (1981). Genesis and development of a scientific fact.
Chicago, IL: University of Chicago Press.

Fonteyn, M. E., & Cahill, M. (1998). The use of clinical logs to
improve nursing students’ metacognition: A pilot study. Journal
of Advanced Nursing, 28(1), 149–154.

Gertler, B. (2010). Self-knowledge. New York, NY: Routledge.
Gladwell, M. (2005). Blink: The power of thinking without think-

ing. New York, NY: Little, Brown and Company.
Grimaldi, P., Lau, H., & Basso, M. A. (2015). There are things

that we know that we know, and there are things that we do not
know we do not know: Confidence in decision-making. Neuro-
science & Biobehavioral Reviews, 55, 88–97.

Hacker, D. J., Dunlosky, J., & Graesser, A. C. (1998). Metacogni-
tion in educational theory and practice. New York, NY: Rout-
ledge.

Hardy, R. D. (2018). A sharing meanings approach for interdisci-
plinary hazards research. Risk Analysis: An International Jour-
nal. https://doi.org/10.1111/risa.13216

Hargrove, R. A. (2013). Assessing the long-term impact of a
metacognitive approach to creative skill development. Interna-
tional Journal of Technology and Design Education, 23(3), 489–
517.

Hargrove, R. A., & Nietfeld, J. L. (2015). The impact of metacog-
nitive instruction on creative problem solving. Journal of Ex-
perimental Education, 83(3), 291–318.

Hogan, D. J., & Marandola, Jr., E. (2005). Towards an interdis-
ciplinary conceptualisation of vulnerability. Population, Space
and Place, 11(6), 455–471.

Ingham, V., Hicks, J., Islam, M. R., Manock, I., & Sappey,
R. (2011). An interdisciplinary approach to disaster manage-
ment, incorporating economics and social psychology. Inter-
national Journal of Interdisciplinary Social Sciences, 6(5),
93–106.

Ismail-Zadeh, A. T., Cutter, S. L., Takeuchi, K., & Paton, D.
(2017). Forging a paradigm shift in disaster science. Natural
Hazards, 86(2), 969–988.
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