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Developing solutions to the complex and uncertain problems facing marine and
coastal social-ecological ecosystems requires new forms of knowledge production
and integration. While progress has been made both in terms of successfully
producing integrated marine research and connecting that knowledge to decision-
makers, a number of significant challenges remain that prevent the routine development
and implementation of successful integrated research practice. Based on our own
experiences as social researchers working within interdisciplinary research teams, we
contend that one of the main barriers to successful integrative marine research relates to
understanding, and where possible reconciling, the different epistemologies that unpin
how knowledge is created or discovered in different disciplines. We therefore aim to
provide an accessible introduction to the concept of epistemology, with a focus on its
importance and influence to integrated marine research practice. Specifically, we present
and discuss five questions of research design that relate to epistemology in integrative
research practices: (1) What is the object of study we seek to create knowledge about;
(2) how do we create knowledge; (3) who accepts knowledge as ‘true’ and how?; (4)
how do we determine the epistemology underpinning marine science; and (5) what are
the implications of epistemology for applied integrative marine science? We demonstrate
the application of each question through a hypothetical case study of marine restoration,
focusing on coral transplanting. Finally, we offer readers a simple heuristic to guide them,
irrespective of career stage or discipline, to understand and account for epistemology
when participating in integrative marine research practices.

Keywords: interdisciplinary studies, research philosophy, social science, methodology, epistemic communities

INTRODUCTION

Coastal and marine ecosystems provide critical goods and services that underpin human well-being
and prosperity (Barbier et al., 2011; Cracknell, 2019) and are considered part of the basic global life
support system for more than 40% of the world’s population (Seto, 2011; Neumann et al., 2015).
Despite their importance to humanity, increased pressures (e.g. from climatic changes and coastal
development) threaten the long-term persistence of these ecosystems and the goods and services
they provide (Halpern et al., 2008). The scale and nature of contemporary challenges facing coastal
and marine ecosystems are complex, unpredictable and uncertain (Nash et al., 2017, 2020). Thus,
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identifying, developing and implementing solutions to navigate
these challenges to ensure societal well-being and prosperity
represent an equally significant challenge.

In response to these challenges, the community of scientists
who study marine social-ecological systems are often seeking
to support decision-making processes via the knowledge
created within their research and practice (Cvitanovic et al.,
2015). Traditionally, this knowledge has been confined to
single academic disciplines, but more integrated approaches
to knowledge production (e.g. interdisciplinary research) are
recognised as necessary to deal with the complexity and
unpredictability of social-ecological systems (Dick et al., 2016;
Norström et al., 2020). In particular, recognition is increasing
in relation to the value and importance of integrating social
dimensions of marine conservation into research activities
(Bennett, 2016; Bennett et al., 2019), and the ways in
which marine social science can support this endeavour
(McKinley et al., 2020).

Increased efforts are therefore being made throughout the
marine research community to collaborate across disciplines to
integrate knowledge systems. Progress is being made both in
terms of successfully producing integrated marine research (e.g.
Cinner et al., 2018; Barnes et al., 2019; Bodin et al., 2019) and
also in connecting that knowledge to decision-makers to support
evidence-informed decision-making processes (Cvitanovic and
Hobday, 2018). Yet, a number of significant barriers and
challenges remain that prevent the routine implementation
of successful integrated research (e.g. Alexander et al., 2019).
Building capacity to overcome these challenges is critical in
enabling improved interdisciplinary marine research processes
(e.g. Blythe and Cvitanovic, 2020).

‘EPISTEMOLOGY’ AS A BARRIER TO
INTEGRATIVE RESEARCH

Based on our own experiences as social researchers working
within interdisciplinary research teams, we contend that one of
the main barriers to successful integrative research processes
relates to reconciling the different epistemologies that unpin
how knowledge is created (see also Elsawah et al., 2020).
Epistemology is the branch of philosophy that asks: how do
we know what we know? It is concerned with how we can
ensure that knowledge is both adequate and legitimate (Maynard,
1994), by considering: (a) what constitutes a knowledge claim,
including the assumptions that are made; (b) how knowledge is
produced or acquired; and (c) how the extent of its applicability
can be determined.

Epistemology is important in developing solutions to
contemporary challenges facing complex socio-ecological
systems where a range of disciplines and practices converge, with
their own methods and assumptions regarding the adequacy
and legitimacy of knowledge (e.g. Teel et al., 2018; Moon et al.,
2019b). Yet, the concept of epistemology tends to be absent
from the natural (including marine) science literature, arguably
because the natural sciences tend to be underpinned by the
dominant epistemology of (post) positivism (see also objectivism

below) (Evely et al., 2008). With increased focus on the
implementation of integrated research practices, it is necessary
to improve awareness and understanding of epistemology
more broadly throughout the marine conservation community,
particularly where different epistemologies arise. In doing so, we
can explore how these different epistemologies influence research
and practice and identify more effective strategies for converging
disciplines founded upon divergent assumptions.

AIMS AND PAPER STRUCTURE

To assist in overcoming these challenges, and in accordance
with the aims of this Special Issue that focuses on promoting
integrated research by marine early career researchers, we
aim to provide an accessible introduction to the concept of
epistemology, with a focus on its importance and influence
to integrated marine research practice. We do so through
by presenting five questions that researchers should consider.
First (Question 1), we consider the role and importance of
epistemology for achieving integrative marine research and the
types of knowledge we create within marine sciences. We then
(Question 2) consider the process of creating that knowledge,
and the circumstances under which it can be ‘justified’ as
a true belief. We then explore (Question 3) who it is that
can accept knowledge as ‘true’, before (Question 4) offering a
simple heuristic for identifying the epistemology of the marine
research in which we engage and then finally what epistemology
means for the application of integrated marine research and
practice (Question 5).

To demonstrate how each of these considerations can
apply in practice we use a hypothetical case study of marine
restoration, and in particular, coral transplanting. Marine
restoration approaches that aim to build reef resilience to the
increasing threat of climate change (e.g. rising sea surface
temperatures, ocean acidification, increased storm activity) are
growing in diversity and popularity (West and Salm, 2003; van
Oppen et al., 2015; McLeod et al., 2019). One of the more
widely applied approaches is coral transplantation (Epstein et al.,
2003; Rinkevich, 2005), which has been shown to be effective
(when appropriately managed) at restoring coral cover, diversity
and reef structural complexity at small scales (e.g. <100 m;
Boström-Einarsson et al., 2020). This work involves either the
direct transplantation of coral fragments onto the target reef
or via a nursery where coral fragments grow to a suitable
size before transplantation (i.e. coral gardening; Tunnicliffe,
1981; Bruno, 1998; Meesters et al., 2015). Despite this approach
showing some success, it has been criticised because it has
rarely been implemented at a spatial scale large enough to
have a meaningful influence (Precht et al., 2005; Edwards and
Gomez. 2007; Omori, 2011; Bayraktarov et al., 2016), focuses
on short-term (e.g. coral survivorship) rather than long-term
outcomes for coral reef communities (Hein et al., 2017) and
does not mitigate the cause of declining reef condition (i.e.
rising carbon dioxide emissions; Edwards and Gomez, 2007;
Braverman, 2016). From an integrative research perspective, such
work could also be criticised for its lack of attention to the
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socio-political context in which any transplantation work takes
place. For example, a transplant program might only focus on
what success looks like, rather than how success is achieved.
Successful transplanting might, for instance, require funding (e.g.
investment from policy-makers), monitoring (e.g. commitment
from citizen scientists) and community support (e.g. social
license to operate).

Question 1: What Is the Object of Study
We Seek to Create Knowledge About?
The first step in considering the role and importance of
epistemology for achieving integrative marine research is to
consider what it is that we seek to study in the marine sciences.
The natural sciences focus on the biophysical dimensions of
systems, where the object of study is usually physical (i.e.
tangible, material). In a marine setting, objects could include
substrate types (e.g. assessing changes in coral cover, Pisapia
et al., 2019), marine organisms (e.g. to understand patterns of
fish behaviour, Pratchett et al., 2014) or attributes such as wave
energy (e.g. Fulton and Bellwood, 2005). The focus on physical
objects stems from the aims of natural science to understand and
describe natural phenomena, which is typically achieved through
observation and experimentation focused on establishing a high
level of validity and reliability in the knowledge (Table 1 and
Figure 1).

The social sciences focus on human dimensions of the system,
which can include relationships with biophysical elements.
Human dimensions can be physical and observable (e.g. a
person’s behaviour), and non-physical and non-observable (e.g.
a person’s beliefs). When looking at physical objects, a researcher
from the social sciences might choose to conduct a large survey of
a representative sample to make generalised observations about
the population (e.g. levels of ocean literacy among school aged
children and their implications for marine stewardship, Guest
et al., 2015). When looking at non-physical objects, a researcher
might be interested in understanding the worldviews and/or
motivations of a small sample of people (e.g. a recreational fishing
community, McNeill et al., 2019). A researcher could examine
both physical and non-physical objects, for example, they might
observe particular behaviours (i.e. physical), and then ask people
to explain what motivated them to undertake those behaviours
(i.e. non-physical) (e.g. observing the behaviours of scuba divers
on a coral reef, and then seeking to understand what motivated
certain behaviours such as making contact with the substrate).

An integrated object of study might be coral reef resilience,
which could be considered an outcome (i.e. goal achievement,
compared to an output which is an implementation behaviour,
Moon et al., 2017). The research might look at social and
ecological threats to a coral reef community, where coral
transplants become one of a number of possible solutions.
Aspects of the system that are examined might include physical,
measurable parameters (e.g. coral transplant survivorship, coral
cover) (Omori, 2011; Boström-Einarsson et al., 2020), as well as
social and cultural factors that explain perceptions of different
management interventions on reef user experience, stewardship
and social resilience (Hein et al., 2017).

Question 2: How Do We Create
Knowledge About the Objects of Study in
the Marine Sciences?
The second step is to think about the process of creating that
knowledge. It can be helpful to think, quite broadly, about
knowledge as a ‘justified, true belief ’ (see Parikh and Renero,
2017). That is, the way in which an individual/group ‘knows’
something is true. To understand this concept let us consider
the beliefs of a coral ecologist working with coral transplants.
Firstly, they might start with a belief that transplanting corals on
to a reef is an effective approach for building reef resilience and
adapting to the effects of climate change. Secondly, they might
seek to justify this belief as true. They might start to take monthly
photographs of transplanted corals and collect environmental
data (e.g. daily water temperature) for a prolonged period of
time (i.e. 3 to 5 years). Thirdly, they might seek to determine
whether observed trends are unique to the coral reef they sample,
or whether these trends have been observed at other coral reef
transplantation sites. Here, they are seeking to create knowledge
beyond their study location to determine the extent to which
their belief applies. Epistemology then relates to the nature of
the knowledge that (a group of) people create or discover. In
the above example, epistemology relates to how the belief was
generated (i.e. that coral transplanting is effective), the extent
to which it corresponded to (a) reality (i.e. local observation),
and what evidence, testimony or observation was used to justify
the belief as true.

It is entirely possible, however, that two coral reef ecologists
with access to the same data, could create knowledge in
different ways. This possibility arises from the nature of
the beliefs they hold, which they seek to justify as true
(i.e. knowledge) (see Williamson, 2002). For example, one
ecologist might have a belief, on the basis of decades of
experience, observation and experimentation, that irrespective
of changing climatic conditions, existing coral structure and
species composition could be managed to build reef resilience
to changing environmental conditions. Another ecologist might
have a belief that such restoration efforts (including coral
transplantation) would be an ineffective response to the coral
reef crisis, also based on decades of scientific research, because
rising ocean temperatures will continue to present increasing
threats until at least 2050. Here, different actors are constructing
their knowledge from both their objective observations of ‘reality’
and their subjective reasoning, with different outcomes for what
we (seek to) learn. Armstrong (1973) points out that beliefs
might be best viewed as maps by which we steer; in other
words, beliefs are action-guiding, influencing what we seek to
create knowledge about. What this brief example points to
is that people can construct meaning of the same object or
phenomenon in different ways on the basis of their cultural,
historical and social perspectives, and interactions with human
communities (e.g. their social network) (Crotty, 1998; Creswell
and Creswell, 2017). It therefore becomes necessary to consider
how different beliefs are justified (e.g. via reason, emotion,
perception and language) and accepted as knowledge within an
‘epistemic community’ (Question 3).
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TABLE 1 | Measures and definitions of research quality.

Quantitative data
measures

Definition (Lincoln and Guba, 1985) Qualitative data
measures

Definition (Guba, 1981, pp. 79–80)

Reliability Does the method, applied to the same units,
consistently yield similar measurements over
and over? (Reliability is a pre-cursor for
validity – an unreliable measure cannot be valid)

Dependability How can one determine whether the findings of an
inquiry would be consistently repeated if the inquiry
were replicated with the same (or similar) subjects
(respondents) in the same (or similar) context?

Objectivity Would multiple observers agree on the
phenomenon of cause and effect?

Confirmability
(where relevant)

How can one establish the degree to which the findings
of an inquiry are a function solely of the subjects
(respondents) and conditions of the inquiry and not of
the biases, motivations, interests, perspectives and so
on of the inquirer?

Internal validity Can the variations in the outcome (dependent)
variable be attired to controlled variation in an
independent variable? Can we infer truth or
falsity of cause and effect between two
variables?

Credibility How can one establish confidence in the ‘truth’ of the
findings of a particular inquiry for the subjects
(respondents) with which and the context in which the
inquiry was carried out?

External
validity/generalisability

To what extent can we infer that the causal
relationship can be generalised across other
persons, settings and times?

Transferability How can one determine the degree to which the
findings of a particular inquiry may have applicability in
other contexts or with other subjects (respondents)?

FIGURE 1 | A heuristic device (developed as one example of the diversity of ways that epistemology can be applied) to assist with understanding the epistemology
of integrative marine science. By locating the aims of the research (reason for acquiring knowledge), the methodologies or methods used, or the ways in which
beliefs are justified, it becomes possible to understand the assumptions underpinning the research (i.e. epistemology). ‘n’ denotes common methods in natural
science; ‘s’ denotes common methods in the social sciences.

Question 3: Who Accepts Knowledge as
‘True’ and How?
The third step in achieving integrative marine research is seeking
to understand who accepts knowledge as ‘true’ and how they do
so. Building on the above section, if knowledge takes on different
forms (e.g. objective, constructed and subjective, Figure 1),

then how do we decide what is knowledge? Generally speaking,
for knowledge to be ‘accepted’ (i.e. justified, true beliefs), an
epistemic community is required. An epistemic community is
a group of people who are considered experts in a knowledge
domain, for example, within a discipline (e.g. physics, ecology,
anthropology, political science, sociology and law), industry
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(e.g. aquaculture, beef, soy, inshore fisheries and diving tourism)
or cultural group (e.g. religious and indigenous). The important
role of epistemology here is asking us to be involved in an
ongoing examination of ‘what I know’, ‘how I know it’ and ‘how
it corresponds (or not) with the knowledge of others’? (Patton,
2002). This last question is particularly important in integrated
research, where different knowledge sets often collide.

For knowledge to be justified as true, the epistemic
community evaluates the creation, generation or discovery
of new knowledge, makes corrections where necessary and
ensures that the knowledge meets certain criteria (Popper, 1963).
Different epistemic communities use different criteria to evaluate
knowledge. Much of the knowledge created in the natural
sciences is evaluated according to criteria such as reliability,
internal and external validity, objectivity and generalisability
(see Moon et al., 2019b) (Table 1). These criteria are also
important to social science research that generates quantitative
data. Yet, because of the different objects of study, some social
science research (particularly that which generates qualitative
data) use different criteria to evaluate knowledge, which include
dependability, credibility, confirmability and transferability, and
relate, respectively, to the criteria used in the generation of
quantitative data (Table 1). Sampling strategies, for example,
are often different in the natural (e.g. representative) versus
social (e.g. purposive) sciences because of the different aims (and
objects of study) of research within these fields. Yet even with
unique evaluation frameworks across disciplines to account for
the differences in how knowledge is created and assessed, it will
not always be the case that individuals will assess knowledge in
the same way within those frameworks. Peer review, for instance,
can often result in different reviewers providing very different
critiques of the same body of work, where one might accept the
findings of the research where another rejects them, even though
they apply the same evaluative frameworks.

By recognising that (groups of) people create or discover and
assess knowledge in a variety of ways, we can begin to open
our minds to multiple ways of knowing, all of which can be
validated in different ways within and across defined epistemic
communities. Of course, it is not necessary to agree with how
different epistemic communities validate and accept knowledge
(or even develop their beliefs), just as they do not have to agree
with how your epistemic community does so. Yet recognising
other ways of knowing can assist with developing productive
collaborations. This recognition can reduce confusion (e.g. ‘But
I have some scientific evidence – won’t that change your mind?’),
a lack of communication (e.g. ‘You are ignoring the legitimacy
of my knowledge [and that of my epistemic community] and so
I cannot engage with you anymore’) and conflict (e.g. ‘We are
completely opposed on this issue and so my only option is to exit
from the process’).

Question 4: How Do We Determine the
Epistemology Underpinning Marine
Science?
Epistemology is the bridge between thinking and reality – it
is a theory of knowledge that allows us to determine whether

we can create knowledge that corresponds with something that
is ‘real’ (constructivism, Figure 1). The assumptions that are
associated with epistemology, and thus underpin research, are
critical to understand. We have provided a simple heuristic device
to assist in understanding the epistemology of marine research
and what it means in terms of research practice and outcomes
(Figure 1, see also Moon and Blackman, 2014). The intention
here is not to be comprehensive, but to provide a simple map of
how to get a sense of where researchers’ assumptions might lie in
relation to how they have sought to create knowledge. The device
offers three broad epistemologies: objectivism, constructionism
and subjectivism (Crotty, 1998). It then points to how beliefs
tend to be justified (i.e. observation, interpretation and reason),
why knowledge is acquired, and the common methodologies
and methods employed. By locating the nature of the research
within the device, it becomes possible to start to consider the
assumptions that have been made during knowledge creation or
discovery, which can be further examined in the literature (e.g.
Bohensky and Maru, 2011; Moon and Blackman, 2014; Teel et al.,
2018; Martin, 2019; Mathevet and Marty, 2020).

Using this heuristic device, we can consider the epistemologies
that underpin, for example, coral restoration research. Most
commonly, this field of research fits with objectivist (or post-
positivist), and to a lesser extent constructionist, epistemology
(Figure 1). A review by Boström-Einarsson et al. (2020) found
that of the 362 coral restoration case studies, most were
focused on improving the restoration approach using empirical
observational data (e.g. coral transplant growth and survival
rates). For example, objectives of the Gomez et al. (2011) included
an assessment of the survivorship and growth of Montipora
digitata with respect to prevailing environmental conditions,
density of transplantation and surface orientation (objectivist
epistemology, which assumes it is possible to discover an
objective truth that is empirically verifiable, valid, generalisable
and independent of social thought and conditions, Figure 1).

In contrast, there are studies that seek to understand why
some coral transplantation projects fail and others succeed using
constructionist epistemology (that assumes ‘truth’ or meaning
comes into existence in and out of our engagements with
the world, Figure 1), by considering the social, cultural and
economic landscape. For example, Hein et al. (2019) used
targeted key-informant interviews where respondents were asked
closed questions (e.g. how long have you been working in the
location, what’s your diver experience), scalar questions (e.g. rate
attributes of local reefs in terms of coral and fish abundance)
and open-ended questions (e.g. opinions on specific aspects of
the restoration efforts) to assess the potential socio-ecological
benefits (and limitations) of coral restoration (Figure 1). The
aim of the work was to characterise stakeholder’s perceptions
of the benefits and limitations of reef restoration efforts.
Participants recommended improved consideration of socio-
cultural dimensions in goal setting (see above).

Integrated marine research can include multiple
epistemologies. Moon and Browne (2021), for example,
developed a sequential method, eliciting mental models from
coral reef ecologists and managers in a way that provided an
understanding and exploration of the diversity of knowledge of
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complex carbonate coral reef systems. They then sought to find
similarities between different knowledges to develop a shared
model of the system to predict how these systems will respond to
climatic change (objectivism). One of the benefits of this method
was in supporting participants to see how they constructed their
own knowledge of the system and how those constructions
were similar or different to others, providing opportunities for
exploration and discussion of knowledge assumptions.

Question 5: What Are the Implications of
Epistemology for Applied Integrative
Marine Science?
A number of benefits arise from understanding the role of
epistemology in the application of integrated marine science
(see Table 2). We briefly discuss two important ones here.
Firstly, an understanding of epistemology can increase our
awareness of the partiality of our knowledge, which can only
ever be provisional, qualified and even uncertain due to the
nature of research questions and designs that only focus on
a part of the system (Figure 1). In recognising that we only
know a part of the story, we can start to foster a greater
sense of humility to the claims of authority in our research,
and engage in more genuine approaches to integration among
disciplines (Moon et al., 2019a). Yanow (2009) suggests that we
can embrace humility through a reflective practice that moves
from the language of certainty to one of inquiry, involving an
interrogation of our self, our epistemological assumptions, and
our ways of thinking and doing. For example, the majority
of coral reef ecologists working on coral transplants measure
success using coral growth and survivorship over 1 to 2 years

(Boström-Einarsson et al., 2020). Although these metrics provide
some insight into the success of the project at a small spatial
and temporal scale, there has been limited focus in assessing the
long-term implications (>5 years) at larger (ecosystem) scales
(Boström-Einarsson et al., 2020) and within different social-
ecological contexts. Improving knowledge on, for example, the
reproductive output of transplanted fragments or measuring
changes in structural complexity (Okubo and Onuma, 2015),
would provide a more holistic assessment of the impact of
coral transplantation for reef resilience and related ecosystem
services (e.g. biodiversity and coastal protection). To improve
the acceptability of the approach, inclusion of social, political,
economic and cultural factors, as discussed above, will also be
critical in determining what factors contribute to a higher chance
of program success.

Secondly, an understanding of epistemology provides
opportunities to consider power relations in research and
practice. Academic knowledge is only one type of knowledge,
yet it is often privileged above others, such as Indigenous,
experiential and cultural knowledge. For example, Shackeroff
and Campbell (2007, p. 346) argue that the legacy of colonialism
has positioned Westerners as superior and non-Westerners as
an inferior but necessary ‘other’, where ‘traditional ecological
knowledge’ is considered to ‘fill in some knowledge gaps,
but cannot challenge Western knowledge’. Within marine
conservation and restoration projects (including coral
transplantation), the early involvement of stakeholders is
considered crucial to their success (Bayraktarov et al., 2019).
Despite the known value of these sources of knowledge, a review
of four well-established (8 to 12 years) coral restoration projects
in different regions of the world identified the lack of community

TABLE 2 | Questions to ask in understanding the epistemology of marine science.

Questions Exploratory questions

1. What is the object of study? • What is it that the researcher seeks to create knowledge about?

• Why and how do they determine the object of study?

• What is the object of study – is it tangible or intangible?

2. How do we create knowledge? • What beliefs underpin the research?

• How have the researchers sought to justify their beliefs as true?

3. Who accepts knowledge as ‘true’ and how? • What methods of data collection have been used? How were they justified?

• What sampling strategies were adopted? Why and what were the considerations made for ensuring reliability?

• How did the researchers identify and reflect bias in designing and implementing the research?

• Who determines whether the methods, results and truth claims are valid?

• What criteria were used to assess the quality of the truth claims?

4. How do we determine the epistemology
underpinning marine science?

• What assumptions about reality underpin the research?

• What methodologies were used?

• What methods were used?

• What was the nature of data collected (e.g. qualitative and/or quantitative)

• How was the data analysed and interpreted?

5. What are the implications of epistemology for
applied integrative marine science?

• How was the transferability of the data determined?

• In what ways could the data be applied (e.g. can it be generalised to the population or is it context or
site-specific?)

• How were different stakeholders engaged in the research process?

• How were marginalised groups considered and engaged?

Frontiers in Marine Science | www.frontiersin.org 6 March 2021 | Volume 8 | Article 574158

https://www.frontiersin.org/journals/marine-science
https://www.frontiersin.org/
https://www.frontiersin.org/journals/marine-science#articles


fmars-08-574158 March 8, 2021 Time: 17:11 # 7

Moon et al. Improving Integrative Marine Research

awareness, communication with the public and partnerships
(e.g. local community groups) as limitations to project success
(Hein et al., 2019). Acknowledging that different epistemic
communities generate or hold credible and legitimate knowledge
can aid in overcoming such power imbalances and ensure
respectful and appropriate inclusion of different knowledge
systems (Cornell et al., 2013). Certainly, it is also the case that
we need to work more closely with indigenous people regarding
their ontologies and worldviews to challenge Western academic
knowledge (see Henry and Pene, 2001; Todd, 2016; Gewin, 2021).

CONCLUSION

Navigating the challenges facing marine social-ecological systems
for ecosystem integrity and human well-being and prosperity
necessitates the integration of the natural and social sciences
(McKinley et al., 2020). While progress has been made in this
regard, significant barriers to integrative marine research practice
remain (e.g. Alexander et al., 2019). We argue that integrative
research is not just about integrating different types of science
but also about integrating different epistemologies. We have
supported this proposition by drawing on our own personal
experiences, as well as a hypothetical case study relating to
marine restoration and coral reef transplanting, demonstrating
the value of considering a range of practical questions in
understanding the concept of epistemology, its implications
for integrative marine research and practice, and the critical

aspects that marine researchers should consider when embarking
on integrated marine research endeavours. We also present
a simple heuristic (Figure 1) to support this process, with
exploratory questions for researchers to ask when working in
integrative teams (Table 2). While further research is needed,
particularly into the approaches or methods that could be used
to enable different epistemologies (and indeed ontologies) to
either integrate or work alongside each other, we hope that
by sharing these perspectives and examples, drawing on the
broader evidence base and developing a simple heuristic, that
we have provided an accessible introduction to the concept of
epistemology that can support marine researchers of all career
stages embark on successful integrative research practices.
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