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Abstract—This work-in-progress research paper describes the
epistemic identity of one researcher, Dr. Roberts, working on an
interdisciplinary  engineering education research team.
Engineering education research is an interdisciplinary field that
includes researchers from a range of disciplinary backgrounds
who each bring their own approaches to the generation,
expression, and application of knowledge. These different
epistemic identities can lead to tensions that prevent teams from
having their desired impact. Our data includes a transcript from
a 60-minute semi-structured interview. During the interview, we
asked questions to explore specific aspects of Dr. Roberts’
epistemic identity, the approaches he used to navigate differences
in thinking, and instances of epistemic negotiation in the research
team meetings. This data was analyzed using an open coding
process defined by Charmaz (2014) followed by the construction
of a memo to describe Dr. Roberts’ epistemic identity. We describe
the results from our initial analysis of Dr. Roberts’ epistemic
identity.
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I. INTRODUCTION

Engineering  Education (EngEd) Research is an
interdisciplinary field by nature - drawing people, theories, and
methodologies from a wide range of fields (e.g., engineering,
engineering education, sociology). Individuals on EngEd
research teams bring their own approaches to the generation,
expression, and application of knowledge. These differences in
thinking are key to the success of engineering education
research; however, they can create tensions that prevent teams
from achieving their core goals. One common tension that often
arises is around the use of qualitative research approaches.
These approaches are common in fields like education,
engineering education, and sociology but less common in
engineering. As such, many researchers trained to do
engineering research are not familiar with qualitative research
approaches and how to assess the quality of this research, which
can lead to the dismissal of qualitative research findings and
studies. By not addressing these types of tensions, the impact of
EngEd will remain limited due to issues such as conflicts
around the integration of research approaches, dismissals of
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types of research approaches, and misunderstandings across
research and practice.

To support researchers’ navigation of epistemic
differences, we are studying how differences in thinking are
negotiated among members of a single EngEd research team.
Through this ethnographic case study, we aim to capture how
differences in thinking are negotiated at both the team and
individual levels. This work in progress paper focuses on our
study of individual researchers’ approaches, values, and points
of view related to how knowledge is generated, expressed, and
applied. The work presented in this paper lays the foundation
for us to answer the research questions: How do researchers
present their epistemic identities while working on EngEd
research teams?

II. BACKGROUND

The problems that EngEd research seeks to address are complex
and require interdisciplinary solutions. At a fundamental level,
EngEd research seeks to improve how we educate future
engineers. It includes research areas such as diversity, ways of
knowing, professional skills, and faculty development [1].
Within each of these areas, EngEd research seeks to address
numerous problems, many of which are multifaceted spanning
multiple research areas. To have an impact, EngEd researchers
must work with a variety of stakeholders who have different
goals and approaches to generating and applying knowledge
[2], [3]. NSF program calls such as, Revolutionizing
Engineering Departments (RED) and Research Initiation in
Engineering Formation (RIEF) require researchers from
different disciplines for these reasons.

Interdisciplinary collaborations require the integration of
multiple disciplines to generate a single approach [4], [5], [6].
Deep integration is difficult due to differences in disciplinary
norms, obscurity of domain specific practices to outsiders,
conceptual and methodological divides, and conflicting
approaches to evaluate success [6], [7], [8], [9]. These
difficulties relate to differences in how team members think
[10] and are further exacerbated by the fact that practices
around knowledge generation in any field are complex [8].
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Interdisciplinary research teams risk disorganization and other
hurdles due to mismatched foundational assumptions about
methods and knowledge production [6], [8], [10], [11], [12].
Given these difficulties, it is common for a single discipline’s
approach to take priority [10] or for disciplines to work in
parallel rather than combining approaches [5], thereby limiting
the scope and impact of the work.

Existing work across Team Science and philosophy of
science has primarily focused on the broader processes of
research integration [13], [14], [15], [16], [17], the structure of
knowledge generation [14], [15], [16], [18], and influence of
the nature of science on current approaches within
interdisciplinary research collaborations [12], [19], [20]. Due to
the complexities surrounding differences in thinking, findings
cannot be translated from one interdisciplinary context to
another without careful consideration of contextual features and
interactions [12], [19], [20]. Much of the work looking at
interdisciplinary teams has focused on teams within
engineering and science [reviewed in 16]. While EngEd
research shares some features with these disciplines, EngEd
research is unique in that the researchers are often embedded in
the field they are trying to impact (engineering) and integrate
research approaches across fields that are cognitively divergent
(e.g., engineering and sociology) [9], [10], [21], [22]. Given
these unique aspects, in order to develop support for
researchers, there is a need to study how EngEd research teams
negotiate differences in thinking.

At an individual level, beliefs about knowledge generation
and application underlie all aspects of the research process and
influence a researcher’s ability to appreciate the research of
others [23], [24], [25]. Multiple EngEd researchers have called
for a wider range of research approaches in order to expand the
research questions that are addressed [26], [27]. Slaton and
Pawley [28] discuss how existing standards for legitimate and
significant research in EngEd impact the field’s ability to make
substantial progress towards increasing diversity and inclusion
by encouraging researchers to use specific methods that often
include presumptions about human differences. Similar
concerns have been raised in the context of feminism [29] and
reform efforts in EngEd research [30]. Researchers have also
identified differences in thinking as a barrier to institutional
change that seeks to support the success of women of color in
STEM [31]. As such, research calls for a recognition of the
value in differences in thinking to increase equality in research,
address complex problems, expand the scope of research, and
promote interdisciplinarity and collaboration [24], [28], [30],
[32]. To meet this call, we first need to understand how EngEd
research teams negotiate differences in thinking [11], [32].

III. THEORETICAL FRAMEWORK

In many interdisciplinary spaces, like EngEd research,
there is no single set of norms for researchers to navigate or an
authoritative set of ideas about what it means to do quality
research [19], [33], [34], [35]. As such, these norms must be
negotiated by researchers in contexts such as research groups
and peer review. Ideas of what it means to do quality research

(or good science) are tied up in what it means to be a researcher
[19], [36]. As such, it is important to consider epistemic matters
alongside identity.

Epistemic identity is a descriptive tool that can be used to
better understand these collaborative and cognitive practices in
interdisciplinary spaces. The sub-themes or dimensions that
define this tool were identified through research identity
enactment in two integrative systems biology labs [19].
Epistemic identity includes four interconnected dimensions of
identity enactment: 1) belonging and differentiation, 2)
perspectives taken, 3) values, and 4) affect or feelings. These
four categories integrate how researchers approach knowledge
generation, expression, and application (categories 2 & 3) with
non-knowledge related values and stances (categories 1 & 4).
These non-knowledge related values and stances allow for the
exploration of how factors such as academic background, race,
gender, and seniority influence how an individual chooses to
represent their approaches to knowledge generation and
application within a team [21], [22].

The dimension of belonging to a group and_differentiation
within it includes the problems and projects an individual
researcher owns; the individual’s sense of being part of a
community (e.g., the research group, engineering education,
etc.); and the individual’s specific function or task in the
community (e.g., translating between perspectives in fields,
engineering education, method development). Perspective taken
in relation to data and others includes epistemic norms,
epistemic stances, and views of one’s own work/domain (how I
see myself), others’ work/domain, and others’ view of one’s
work/domain (how they see me). The dimension of values
relates to views about what constitutes quality or desirable
science (epistemic values) as well as the broader significance of
the work (non-epistemic or social values). Our feelings (affect)
are closely related to our values. In interdisciplinary
collaborations, individuals must manage feelings due to
differences in values or perspectives, which can include
managing feelings of devaluation from others. Other feelings
that may arise that are related to identity include aspiration,
desire, esteem, frustration, and joy.

We used the four dimensions of epistemic identity enactment
as a starting point for our interview questions and analysis of
how an individual’s epistemic identity contributes to a team’s
approach to knowledge generation, expression, and application.

IV. METHODS

This work is part of a larger ethnographic study of a single
EngEd research team, Team Y. This paper focuses on our
preliminary analysis of our interview with one member of Team
Y. This team is working on a multi-year, nationally funded
research project. The team members are located at multiple
institutions across the United States. At the time of our data
collection, the team included four faculty (Dr. Peters, Dr.
Wilson, Dr. Johnson, and Dr. Roberts) three undergraduate
student researchers (Riley, Avery, and Alex), and one graduate
student researcher (Eliana). The faculty are the ‘permanent’
group members and wrote the initial grant that funds their
current work.
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Team Y’s research project is a large, multi-component
project in which there are multiple activities that are occurring
simultaneously. The project includes elements of both research
and practice and seeks to develop and support a community of
practice focused on addressing systemic issues in engineering
education. While individual faculty lead specific efforts, the
team makes a point to collaboratively make decisions and ensure
alignment with their larger goals.

A. Participant

This paper focuses on one researcher, Dr. Roberts, who is
part of Team Y working on Project X. Dr. Roberts is part of the
core team for Project X and was involved in writing the
proposal that was funded to support their current efforts. We
provide more description of Dr. Roberts’ role on Team Y in the
results section.

B. Data Collection

Data was collected through a semi-structured interview that
lasted one hour. The interview was divided into three parts. Part
One focused on questions related to Dr. Roberts’ view of
research within and outside of Project X. Example questions
include, (1) To start, please tell me a little about who you are as
a researcher, the types of studies you do, and approaches you
use. and (2) From your perspective, what constitutes ‘good
science’ or ‘quality work’ on Project X? Part Two focused on
Dr. Roberts’ role on Project X. Two example questions are (1)
how would you describe your role on Project X? and (2) How
do your experience and background uniquely contribute to
Project X?. Part Three focused on Dr. Roberts’ view of Team
Y’s epistemic culture. Interview questions included (1) Describe
how Team Y approaches research decisions. (where, when,
who?) and (2) How would you describe Team Y’s norms around
collaboration?. The interview audio was transcribed using
Otter.ai. We reviewed the accuracy of the transcription and
made any needed edits prior to analysis.

C. Data Analysis

In this WIP, we present our preliminary analysis of the
interview with Dr. Roberts. For this analysis, we used the four
dimensions of epistemic identity enactment as high-level codes
or sensitizing concepts [37]. We identified phrases and
statements from the interview that aligned with each dimension
and labeled them accordingly. Our approach aligns with open-
coding, the first step in constructivist grounded theory [37].

In future work, we will build on this initial analysis by
sorting our initial codes into categories and conducting axial
coding [37]. These steps will be taken to identify sub-
categories under each dimension to more fully understand the
dimensions of epistemic identity enactment for researchers on
interdisciplinary EngEd teams.

V. PRELMINARY RESULTS AND DISCUSSION

Below we present the ways that Dr. Roberts enacted his
epistemic identity based on our preliminary analysis of our
interview with him.

A. Belonging to and Differentiation within Team Y

Team Y is an interdisciplinary EngEd research team that
includes researchers with various disciplinary backgrounds,

knowledge of the project space, social identities, experience in
their field, and roles at their institution. Dr. Roberts recognizes
this diversity as a core strength of the team and a reason he
joined the team:

We have varying ranges of understanding. And that's
one of the things that actually drew me in is that some
people understood a little bit more, some people
understood a little bit less, but they were all willing
to work together. And that diverse perspective
actually slows things down quite a bit. But it makes
the quality of the work much better when we're
actually getting a chance to have everybody chime in.
And because basically what the issue is, it helps us
get out of the same people talking to the same people.

On Team Y, Dr. Roberts does some project management
but most of this work is done by another team member. He
has done a lot of work to develop and manage one of the core
efforts on the project associated with a specific NSF project
outcome. As the member of the team with the most formal
training in EngEd research methods, he has done a lot to help
the undergraduate students who have worked on the project
learn about qualitative research methods and literature
reviews. He is also one of the theories of change experts on
the project. In this role he,

So it's essentially my role to really help decipher our
theory of change. And, like, from [an] engineering
education standpoint, then I help do my best to help
[Dr. Peters] understand it, and then we both do our
best to communicate it to the rest of the team and get
the buy in.

While all of Team Y’s members are at different
institutions across the United States, the NSF funding they
received has helped create opportunities for Dr. Roberts to
develop relationships with the other members of Team Y and
feel like part of the team.

Having NSF approved funds to support meeting with
folks once a week for an hour, that makes a huge
difference. It helps bring people together having
support to go to conferences, where we get to see
each other physically, versus virtually. We eat dinner
together when we're at the conferences, that helps
create some togetherness or feeling like I'm inside.

B. Perspectives Taken

When the team is making decisions, Dr. Roberts described that
he is often in the position of recognizing the value in the ideas
proposed by the team while simultaneously recognizing that the
team is resource constrained: “...all of these ideas are great. The
tough part is how do we pick the greatest out of good ideas?”
When faced with this dilemma, he described two different ways
he assesses ideas: 1) by considering the value to the community
and 2) by considering the buy-in from the rest of the core team.
These approaches directly align with his values, which are
discussed in subsection C below.
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So, we did a survey earlier to ask our community of
practice faculty members, Hey, would you be
interested in a module on [topic]? What topics would
you be interested in talking about? So just
recognizing...even if we had a really good idea or a
topic that would be valuable for students to learn or
faculty members to engage with, if they're not going
to do it, they're not going to do it...Other ways, again,
is having folks bring evidence to the table. And it can
be from previous literature or again, from a broader
base of knowledge outside of peer reviewed
academic literature. Having folks thoroughly
describe and explain it to the whole group, I think is
really critical. So again, even if it is valid and useful,
but if the rest of the group doesn't understand it, then
from a team dynamic standpoint, we're not actually
going to do the highest quality of work on it.

C. Values

We see Dr. Roberts’ values reflected in the project efforts he
has chosen to focus on, the approach he takes to select research
methods, and the way he defines “good science”. As an
individual researcher, the methods and approaches Dr. Roberts
uses sit at the tension of doing work that matters across
communities with different goals and perspectives.

I like to use the best method that fits the question, or
that best supports the community I'm looking to
support. So that's grown a lot for me, because I guess
from an academic standpoint, I definitely understand
there's like research limitations and assumptions and
things that make the research process the most
efficient, or what some would call valid from another
researcher's perspective. But I've also learned a lot and
thought about what is going to be most useful for the
community. So even if the statistical process can
potentially start to really imply causation, just the way
that the statistics are set up...Many times those
numbers aren't supported or appreciated or used by
communities. So getting a deeper understanding of is
it a lack of evidence issue? Is it a political issue? Is it
a technical issue?...really wrapping my head around
all, some of these other aspects, I think sometimes get
left out of academic research, and put that into my
research process to then select the best method.

His epistemic values of what makes “good science” includes
1) hearing from diverse perspectives (*“...it makes the quality of
the work much better when we’re actually getting a chance to
have everybody chime in.”); 2) alignment with objectives; and
3) using approaches that increase research quality. As one way
to think about research quality, Dr. Roberts describes an
approach he uses:

...the Q3 framework that was created at [University
of Georgia]. I think is a really underappreciated
qualitative research tool because it answers a lot of
questions about research quality, in a way that doesn’t
box you in but makes you think through so many
different dimensions, that’s important.

D. Feelings/Affect

Dr. Roberts hopes Team Y can engage in more healthy
conflict when discussing different ideas to make a decision. This
desire aligns with his value of considering diverse perspectives
to support the quality of the team’s work. As part of this desire,
he has taken on the role of devil’s advocate:

And respectfully, and say, hey, well, I'm gonna let you
know right now, because we're not having any
conflict. And no one's talking about the alternative,
I'm gonna bring it up. I'm not gonna say I agree or
disagree, but I'm gonna bring it up, because we need
to make this make sense. And external folks
potentially are going to disagree. So let's recognize
that and think through a solution a little bit more.

As part of this process, he pays attention to the expressions
of his other team members to identify when more time needs to
be spent discussing a specific topic.

let's talk about this a little bit longer, because I noticed
so-and-so actually did have something to say, not
necessarily to the point of disagreement, but they had
something to say where it wasn't as clear, or they
wanted to add to it and we didn't get to that. And
instead of just moving forward, let's let's extend the
time for that. And then trying to pay attention to facial
expressions in meetings to see what's going on. And
people look confused. They seem bought in, are they
focused, are they not? Which was much easier in
person, but can also be done virtually.

VI. IMPLICATIONS AND FUTURE WORK

Our  preliminary  results represent an initial
operationalization of the dimensions of epistemic identity
enactment. We were able to identify aspects of each dimension
in our interview with Dr. Roberts. Through this preliminary
analysis, we identified dimensions that were less prominent
than others, such as feelings/affect. We also identified ways that
the dimensions interacted for Dr. Roberts’ (e.g., perspectives
taken and values).

In future work, we will deepen our analysis by identifying
categories and conducting axial coding of this interview [37].
We will also analyze our field notes and memos from our
observations of Team Y’s weekly meetings to identify the
dimensions of epistemic identity enactment to further our
understanding of Dr. Roberts’ epistemic identity. To gain a
better understanding of epistemic identity enactment on EngEd
research teams, we will analyze the interviews with the other
members of Team Y. This analysis will allow us to identify
unique features of individuals’ epistemic identity enactment as
well as patterns in identity enactment.
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