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Background: In engineering education research, we have made great strides in both our advanced qualitative
research methodologies and the acceptance of qualitative research within the broader field. This shift in our
community likely marks a shift in our epistemologies and a shift in our values, but we are still feeling a pull
towards positivist epistemologies from funding agencies, journals, editorial boards, reviewers, and readers,
which may be limiting our potential to conduct more critical and postmodern research and learn more about
communities who are marginalized in engineering.

Purpose: The purpose of this research project is to develop an understanding of qualitative researchers’
epistemological perspectives and values. The research question guiding this study is: Through an analysis of
qualitative engineering education manuscripts published in 2019, what voices of researchers and participants
appear in our work and what do they reveal about our EER community’s epistemologies and values?

Method: The databases Engineering Village and Google Scholar were employed to identify journal articles
that are qualitative, engineering education-focused, and published in 2019. This search resulted in 27 journal
articles from eleven journals that served as the data for this project. The analysis was derived from discourse
analysis and The Listening Guide and involved multiple readings. During these readings, we considered how
the epistemologies present in qualitative engineering education research were reflected through a discursive
examination of voices that emerged in the papers.

Conclusions: Researcher and participant voices emerged in the analysis, including some that are more aligned
with positivist epistemologies (e.g., apologetic, generalizable, and abstracted voices) and others that are
aligned with more postmodern epistemologies (e.g., alongside, vulnerable, and storied voices). These voices
provide some insight into epistemological and paradigmatic tensions within our qualitative engineering edu-
cation research community.
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Introduction

In 2019, our research team submitted a qualitative proposal in the postmodern paradigm to the National Science
Foundation and, while it was not ultimately funded, it was reviewed positively. In 2020, we conducted a major
revision of the proposal to address concerns raised by the reviewers and to update the proposal considering a pilot
study that we began conducting while the proposal was being reviewed. We were caught off guard when we received
the reviews. One reviewer said that the research team did not have “statistical power to draw conclusions that can
be extended beyond their sample” and that it was unclear “how they [the researchers] plan to replicate their initial
findings in separate samples.” Another reviewer stated, “It is unclear how the researchers propose to generalize
the findings.”

This story is provided to illustrate a possibly common occurrence in qualitative engineering education research (EER), where
there is a difference in epistemologies of researchers, funding agencies, and reviewers. These epistemological differences
may shape not only the type of research that we take on in engineering education, but also how we describe that research
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within our subsequent publications. These tensions between researchers in our community who are pulled more towards
positivist epistemologies and those pulled more towards postmodern and critical epistemologies may result in funded
research projects and refereed journal articles that reflect an imbalance of representation regarding various epistemologies
along the paradigmatic continuum.

Despite these tensions that are experienced by researchers and reviewers in qualitative EER, our community has made
strides in both our advanced qualitative research methodologies and the acceptance of qualitative research within the
broader field. Evidence of this includes articles with small numbers that have been both accepted within our community
(Pawley, 2019) and have earned best paper awards (Benson, 2019; Burt, 2020; Secules et al., 2018). These strides perhaps
mark a shift in our epistemologies and a shift in our values as a scholarly community.

The theoretical perspective and methodology—along with the epistemology of a researcher—influence the research pro-
cess from research design to data collection and analysis and, finally, to dissemination (Staller, 2013). As an example, we will
consider two hypothetical researchers with differing epistemologies and their resulting qualitative research projects around
LGBTQIA+ engineering students. A post-positivist may use random sampling to identify participants and then conduct
structured interviews with 100 participants. Their grounded theory data analysis may use a constant comparative method
and result in a theoretical model that describes patterns that appeared across participants’ responses to questions. At the
conclusion of the research, the post-positivist may present their results in a tabulated format in a peer-reviewed journal
article or engineering education conference presentation. Conversely, a researcher who aligns with more critical and inter-
pretive epistemologies may conduct unstructured interviews with three participants on multiple occasions. The subsequent
data analysis may involve a narrative analysis that includes counter-narratives. Their dissemination efforts may include tra-
ditional avenues such as journal articles and conferences but may also branch out towards more creative approaches such as
podcasts or the development of course curriculum. While these are both examples of educational research projects focused
on LGBTQIA+ engineering students’ experiences that involve data, analysis, and dissemination, the subsequent research
projects, results, dissemination efforts, and impacts are starkly different. Researchers, reviewers, journals, and funding agen-
cies’ epistemologies influence our community’s research projects from initial design and conceptualization of their research
projects to published journal articles.

In this paper, we take a closer look at recently published manuscripts in the EER community to better understand what
our publications reveal about us as qualitative researchers, our epistemologies, and our values. Through an analysis of
the way we communicate in our publications, we can begin to consider taken-for-granted assumptions and inferences
that are implied but not explicitly stated in our publications (Gee, 2014) to better understand the engineering education
community’s current values and epistemologies. Moreover, this analysis will also help us better understand the state of the
broader field of qualitative EER, our culture, and the values of our community. Through this analysis, we hope to reveal epi-
stemological and paradigmatic tensions within our community while demonstrating the value that various epistemological
approaches bring to our community and to our understandings of engineering education.

Background

Engineering education researchers have historically borrowed methods and theory from a wide array of disciplines, result-
ing in a heterogeneous collection of epistemologies that are demonstrated throughout the corpus of engineering educa-
tion literature (Beddoes, 2014b). Epistemologically, EER can vary from positivist to postmodern in nature (Waller, 2006),
although there has historically been a marked preference for large-scale, generalizable positivist or post-positivist studies,
derived from EER’s embeddedness within the positivist engineering paradigm (Beddoes, 2014a; Pawley et al., 2016; Riley,
2017; Yu & Strobel, 2011).

However, adopting a critical historical perspective reveals that the preference for positivist or post-positivist studies can be
directly linked to the development of the American academy within the context of settler colonialism and the institution of
chattel slavery (i.e., the practice of having total ownership over another; Wilder, 2013; Winfield, 2007). The most prominent
example of positivism's role in the formation and perpetuation of racism, white' supremacy, and eugenics is American bio-
logical and psychological scholars’ body of work produced at the height of the moral dilemma surrounding chattel slavery
and westward expansion during and following the Enlightenment period (Curran, 2011; Lombardo, 1987; Tyson & Oldroyd,
2019). These researchers weaponized positivist epistemological assumptions of objectivity and generalizability through
the scientific method to fabricate evidence that situated African slaves and Native Americans as biologically, cognitively,

! The 7th edition of the APA Style Guide and the authors guidelines for SEE recommend capitalizing racial and ethnic terms (American Psychological
Association, 2019). We are following this guideline when discussing works by or topics affecting people of color. However, we do not capitalize white
throughout this manuscript for two reasons. First, we aim to decenter whiteness as an institution in our scholarly work. Secondly, we recognize that
people of color have suffered oppression by white people throughout history, which has necessitated the creation of counter spaces and collective
cultures that are unique to each community of color that whiteness has harmed. Whiteness, on the other hand, shares no collective culture as a result
of oppression. Thus, we do not capitalize white, as we disagree with the implicit assertion that there is a white culture worth acknowledging in this
particular manuscript.
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psychologically, and morally inferior to whites, instantiating the pseudoscience of eugenics as a popular and economically
profitable area of study (Council of National Psychological Associations for the Advancement of Ethnic Minority Interests,
2016; Farrall, 1979; Neejer, 2015). Thus, positivism is the epistemological underpinning that informed the institutionaliza-
tion of scientific research in the American academy (Wilder, 2013).

The scholarship of critical (and particularly Black and Indigenous) historians reveals the roots of today's positivist epistem-
ological unconsciousness within the legacy of American white supremacy, imperialism, settler colonialism, and nationalism
(Wilder, 2013; Winfield, 2007). The American academic enterprise cannot be separated from the contexts with which it was
developed, and it continues to reproduce itself through the enculturation of a positivist epistemological unconsciousness
that manifests individually in researchers as a desire to produce objective, generalizable research (Staller, 2013; Steinmetz,
2005). This positivist epistemological unconsciousness in academia, and particularly in the social sciences, can lead qualitat-
ive engineering education researchers, and especially novice qualitative engineering education researchers, towards valuing
data that is measurable, quantifiable, and generalizable over other forms of data. This can lead to a tendency towards quan-
tifying qualitative research and unconsciously valuing qualitative data and analysis less, as it is inherently (and intentionally)
not generalizable to the broader population. In opposition to positivist underpinnings within academia, qualitative meth-
odologies that are derived from critical paradigms acknowledge positivism's roots in white supremacy and colonialism by
contextualizing the role of white supremacy in social science research, as well as problematizing objectivity and generaliz-
ability. These critical, qualitative methodologies tend to be more liberatory and focus on dismantling oppressive institutions
through the elevation of marginalized voices (Crenshaw et al., 1995; Delgado et al., 2012; Freire, 1973).

Because positivist and post-positivist approaches are favored, institutionalized, and privileged in the academy (and
American ideology more broadly), it is not surprising that researchers doing research from a more constructivist or post-
modern epistemological stance will often be faced with illegitimate questions when the utility and validity of qualitative
work is reviewed or presented, as illustrated by our vignette at the beginning of the introduction. Guba and Lincoln (2005)
termed these illegitimate questions as questions without meaning because they are being asked and answered by people
with differing epistemologies. Questions such as, “How can we trust this research if you only have three subjects?” or “How
can you claim this work to be generalizable if you only focused on one case?” are illegitimate questions from the perspect-
ive of a critical qualitative researcher, which exemplify a difference in epistemology between the researcher and reviewer.
Despite the positivist epistemological unconsciousness for quantifiability and generalizability, qualitative and/or interpret-
ive research has become more commonplace in EER, accounting for nearly half of the body of work published in 2018, and
it has contributed to major breakthroughs in the field (Liu, 2019).

Illegitimate questions about qualitative methodologies happen when we, as a community, apply quantitative quality cri-
teria to judge the contribution or quality of qualitative research (Tracy, 2010). In applying these quantitative quality criteria,
we will tend to both “misunderstand and misevaluate qualitative work” (Tracy, 2010, p. 839). Developing widely accepted
criteria that align better with qualitative research and epistemologies that are more in alignment with constructivist, crit-
ical, or postmodern leanings are needed. Criteria that better align with these epistemological perspectives were developed
by Tracy (2010) and include eight big tent criteria with which to judge the quality of qualitative work. These include having
a worthy topic, rich rigor, sincerity, credibility, resonance, significant contribution, ethics, and meaningful coherence.

To better understand EER’s alignment with positivist epistemological unconsciousness, we can look at our history and
the somewhat recent development of EER as a discipline. In early efforts to establish EER as a discipline, there was a push
towards rigorous EER (Streveler & Smith, 2006). This initial effort was aligned with positivist epistemologies and aligned
criteria with traditional concepts of rigor (Beddoes, 2014b). This initial effort to establish rigorous EER was heavily influ-
enced through National Science Foundation (NSF) funding, which explicitly sought to construct the EER field as a “well-es-
tablished” and “rigorous” one (Beddoes, 2014b, p. 302). Due to NSF and EER's roots in the positivist tradition, conceptual
standards of rigor and validity bled into how we as a community conduct qualitative research, which has seemingly created
tensions among qualitative methodological researchers in the field (Riley, 2017). As we continued to develop our field,
Walther and colleagues proposed a framework for quality in EER that was better aligned with more constructivist epistem-
ologies and borrowed a framework from engineering focused on total quality management (Walther et al., 2013, 2015,
2017b). Walther and colleagues (2013, 2015, 2017b) provided a helpful structure for a collaborative inquiry approach, which
moves away from positivist concepts of quality. This process is both empirical and interpretive in nature and advocates for
researchers to work collaboratively to create meaning from the data, while paying attention to how they are relating to
the data. This process includes the critical analysis of one’s subjectivities, along with understanding and respecting how
these subjectivities influence data collection and analysis (Hampton et al., 2021). However, some have incorrectly applied
Walther's quality framework in a way that closer aligns with more positivist traditions, as their misuse of the framework
involves using it as a simple checklist (Kellam & Cirell, 2018). Criticism of rigor in EER gave way to “methodological diversity,”
which called for a movement away from rigorous, positivist work (Beddoes, 2014b, p. 298). This tension perhaps marks an
era of evolution within the field of EER, suggesting that EER may be shifting, albeit slightly, from valuing generalizability in
research to valuing rich, nuanced understandings of experiences.
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In engineering education, it is common to find language such as evidence-based, empirical, systematic, and rigorous when
describing research projects (Borrego & Henderson, 2014; Brown et al., 2016; Jamieson & Lohman, 2009; Streveler & Smith,
2006). This may be due in part to researchers feeling as if they need to heed off illegitimate questions that they may receive
from reviewers due to the positivist epistemological unconsciousness present in our field. This epistemological uncon-
sciousness likely runs deep within our field with a common objective of research that is generalizable, repeatable, and
rigorous. Many of these desired attributes of our research derive from positivist epistemological perspectives and can likely
be uncovered through studying discourses within our publications.

Despite EER's marked preference for empirically driven and generalizable research, significant breakthroughs have been
made using small number works, answering the call for methodological diversity within EER (Beddoes, 2014b; Case &
Light, 2011). In 2007, Foor and colleagues wrote a seminal article where they presented an “ethnography of the particular,”
which focused on the story of one participant, Inez (p. 103). More recently, Pawley (2013) also advanced our small num-
bers focus where she encouraged us to “learn from small numbers” through her work that pushes us to better understand
marginalized and underrepresented communities in engineering. In Pawley’s work, she has been critical and transparent
in her methodological choices (Pawley, 2013; Pawley & Phillips, 2014; Slaton & Pawley, 2018; Walther et al., 2015). She uses
narratives to preserve the richness of each participant’s story (2013) and to better understand structural inequalities in
engineering education (2019). We interpret the increasing prevalence of small numbers research in EER to represent the
beginnings of a shift in the landscape of our community’s epistemological unconsciousness. Thus, we are interested in how
this turn towards small number research has manifested itself now that it has been over a decade since that seminal paper
about Inez (Foor et al., 2007).

Other works in EER highlight this changing landscape and suggest a possible pull towards more critical and postmodern
research. Evidence of this changing landscape include a chapter from the Cambridge Handbook of Engineering Education
Research that argues for a more critical approach to engineering education research that is situated around power relations
(Riley et al., 2014), recent journal articles that emerged from more interpretive and critical research projects (Burt, 2020;
Pawley, 2017, 2019; Secules et al., 2018), articles arguing for the inclusion of positionality statements (Hampton et al., 2021;
Secules et al., 2021), and recent efforts and calls to overhaul and make the review process more transparent and unbiased
(Coley et al., 2021; Edstrom et al., 2020). In this project, we examine recent 2019 publications in EER to see if the broader
community has begun to engage in an internalization of the epistemological perspectives that are embracing positivist and
post-positivist epistemologies as well as more critical and postmodern epistemologies in qualitative EER scholarship.

Purpose

The purpose of this research project was to develop an understanding of our qualitative EER community’s epistemologies
and values through an analysis of recent publications. The research question guiding this study was: Through an analysis
of qualitative, engineering education manuscripts published in 2019, what voices of researchers and participants appear in
our work and what do they unveil about our EER community's epistemologies and values? We asked this question to begin
to understand the EER community’s most recent qualitative research trends, as well as to determine how the calls for meth-
odological diversity have been answered and if postmodern and critical approaches are part of this diversity.

Research Design

The intention of this article was to interrogate the positivist and post-positivist biases and epistemological leanings of
the EER community through a critical perspective while simultaneously advocating for an increase in the prominence of
postmodern, critical, and liberatory epistemologies in EER. As such, we intentionally have adopted a postmodern, interpret-
ive approach in our methods, inspired by the book Reconceptualizing Qualitative Research (Koro-Ljungberg (Koro), 2016),
discourse analysis (Foucault, 1972; Gee, 2014) and The Listening Guide (a feminist approach to qualitative research meth-
odologies, again derived from critical theory, which centers the voices of the participants over the voices of the research;
Gilligan et al., 2003). Our interpretations reflect this epistemological preference, which is also discussed in the Reflexive
Interlude section.

Scope/Method

The databases Engineering Village and Google Scholar were employed to search for journal articles that are qualitative,
focused on engineering education, and published in 2019. We searched using the terms qualitative and engineering educa-
tion and excluded the terms quantitative, mixed, and educational technology. We also constrained the search to include only
journal articles that were published in 2019. We conducted this analysis in 2020 and decided to constrain our search to the
most recent complete year (2019) as these publications were the latest research published in the field at that time. The ini-
tial search resulted in 60 journal articles. These journal articles were filtered by removing the ones that were not focused on
engineering education, those that involved mixed methods, and one that was not an authentic journal article (the authors
misrepresented that the article was published in the International Journal of Engineering Education). This resulted in 27
journal articles from 11 journals that met our criteria.
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With such a large data set of 27 articles, we were concerned that the analysis and subsequent interpretations would
become somewhat superficial and not generate much insight. To address this concern, we borrowed critical and postmod-
ern ways of engaging with the data inspired by the book Reconceptualizing Qualitative Research (Koro-Ljungberg (Koro),
2016) and the Listening Guide method (Gilligan et al., 2003). In Koro’s book, she describes a process of moving beyond
coding and categorizing the data to a process where she gives space for the data to speak to her (2016). The Listening Guide
method involves a series of listenings in which the researcher listens for different aspects of a person’s multilayered voice
within a transcript (Gilligan et al., 2003). We borrowed from both approaches and listened for the voices of the researchers
and the participants in published journal articles. This focus on the voices enabled us to capture the essence or mood of the
articles that would not necessarily be captured in other types of analyses. We first read each article to become familiar with
its content. In subsequent readings (or listenings) of each article, we listened for the voice(s) of the researchers, as well as
the participants. We also borrowed from discourse analysis methods (Gee, 2014) to consider the underlying and sometimes
unspoken assumptions of the researchers. During each listening, we took notes, wrote memos, and annotated digital copies
of the articles. This documentation of our process helped us stay close to the data while also giving space for interpretation.
We found it important to complete multiple readings of each manuscript so that we could identify multiple, sometimes
conflicting voices within a single manuscript.

After we completed multiple listenings of each article, we began to compose the analysis (Gilligan et al., 2003),
which involved attending to the research question and exploring how our analysis helped answer this question. This
involved bringing together evidence from the prior listenings, memos written during the analysis, and engaging in more
interpretation. In the analysis, we loosely organized our interpretations around the voices of the researchers and parti-
cipants. In early listenings of the articles, we identified and described many researcher and participant voices. Through
multiple readings, these voices were refined and grouped together. For example, we initially identified collaborative
and alongside researcher voices. During our iterative memoing and reading we found that these two voices were similar
conceptually and should be combined into a single voice. For this example, we chose to call this conceptual voice the
alongside voice, as we felt that this label better captured the essence of this voice. Another example of this combination
of voices is the absent or abstracted participant voice. In earlier listenings of the articles, tabulated and visual voices
were identified. These participant voices appeared as tables or figures in the findings section. Upon further memoing
and reflecting on the voices, we felt that these tabulated and visual voices made sense being included as an absent or
abstracted participant voice. While these are not included as a separate voice, they are included in our interpretations
and subsequent discussion. In our analysis, we identified voices that hopefully provide a more critical and insightful
understanding of the diverse epistemologies within these manuscripts. We loosely organized our interpretations by
presenting the voices that are aligned with more positivist epistemological perspectives first and then moved along the
paradigmatic continuum towards voices that are aligned more closely with critical and postmodern epistemological
perspectives.

Reflexive Interlude

Kellam is a white, queer engineering and engineering education faculty member at Arizona State University. They find
themselves drawn to stories as ways of demonstrating complex and nuanced experiences of individual but also value lar-
ger studies that show patterns and differences across different contexts. In their own work they have been making a turn
towards more postmodern and critical ways of engaging in scholarship. They hope that this paper is a call to action to
engineering education researchers to begin to examine their own epistemologies, biases, perspectives, and values and how
these epistemologies and values influence their work as researchers, reviewers, and engineering educators. Kellam led the
efforts of this paper from conceptualization to data analysis and write-up of this manuscript.

Jennings is a white, queer, disabled graduate student at Arizona State University. Their background is in manufacturing
engineering and ferrous metallurgy, and they are now pursuing an MS in human systems engineering and a Ph.D. in engin-
eering education. They are interested in restructuring the engineering institution to become less hostile to marginalized
groups using tenants from queer theory, feminism, Marxism, and critical theory. They believe that part of the way to accom-
plish this goal is to examine and critique research trends as a community in order to hold the community accountable.
Jennings prefers qualitative methodologies when working with small numbers (Slaton & Pawley, 2018), and believes that
quantitative research on underrepresented groups such as the LGBTQIA+ community may serve to marginalize these com-
munities further. Jennings was involved in building the literature review for this study, as well as providing critical feedback
and editing for Kellam's data analysis.

Interpretations

As described above in the data analysis section, this section is divided into the following subsections: Voices of the Research-
ers and Voices of the Participants. Within each of these broader categories, we begin with more positivist leanings and pro-
gress towards more critical voices. As we described the voices, we include examples from the data so that you, the reader,
can gain a sense of the data alongside our interpretations.
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Voices of the Researchers
The following section addresses the voices that we identified in our analysis that appeared to be derived from the researcher.

Separated Voices

Separated voices represented a positivist pull and appeared where there was a separation between the authors and the data
as presented. In the Valentine et al. article (2019), this voice manifested in the narrative through referring to the people who
conducted the research as assessors. The assessors were first introduced in the data analysis section of the paper:

The instructions to be used by assessors to evaluate the course outlines were first drafted based upon the two
research questions.. They were then refined through a pilot application by engaging all assessors in reading ten spe-
cified course outlines (from the authors’ institution) and using the instructions to evaluate the courses (Valentine et
al,, 2019, pp. 4-5).

Because the authors use the passive voice in this quote, we are unsure who created and later refined these instructions,
thus hinting towards the researchers attempting to be seen as objective. This use of language sets up the researchers,
assessors, and data as being separate and having little influence on one another. Moreover, there was no discussed connec-
tion between the authors and the data apart from the mention that the first set of course outlines came from the authors’
institution. This separation between the data and the authors expressed in the manuscript may have been an artifact of the
gold standard of generalizable research valued within a positivist or post-positivist paradigm or may have been included to
try to minimize the perception of bias or influence of the researchers on the data.

Apologetic Voice

The apologetic voice emerged when authors described the research as being biased or not being generalizable. Researchers
actively or passively described the study as being weak because of these limitations inherent in qualitative research. In the
limitations, Valentine and colleagues discussed that the “method of analysis is subjective and subject to potential evaluator
bias. Therefore, different evaluators may reach different results” (2019, p. 7). The authors were concerned about the sub-
jectivity of this qualitative research project and the possible influences of the evaluator or assessor on the analysis of the
data. This concern may be a reason for the way the authors discussed how the research was conducted (with assessors) and
how the findings were presented (very brief and descriptive). We interpret this voice to potentially be representative of stud-
ies where researchers lean towards a more positivist epistemology but have designed and implemented a qualitative study.

In other papers, the apologetic voice appeared only subtly and typically appeared when the authors discussed limitations,
potential biases, and strategies to overcome potential biases. This discussion of biases ranged from responding to review-
ers or readers and providing a rebuttal to a claim that qualitative research is not as trustworthy as quantitative research
to apologizing for the methods in the paper that do not meet the assumptions of quantitative research. We include these
examples to show some of the ways that authors discussed biases in more and less apologetic ways. An example of this
appeared in the McCord and Matusovich article, where the authors described the limitations of the study including the
context of the study (“limited to problem-solving engineering courses for undergraduate engineering students” [p. 498]),
the participants being sophomore students (“observations focused on a sophomore engineering course and do not include
upper-class students” [p. 498]), and the homogeneity of the student population (and participants) of their study (“the
sample of participants for this study lacks diversity” [p. 498]). The authors went on to explain that “this lack of diversity lim-
its the generalizability of findings and the use of the current observational coding strategy” (p. 498). They further explained
that “the outcomes of the research could be strengthened through the use of multiple methodological approaches for the
purpose of data triangulation” (p. 499). This came across as somewhat apologetic in nature and in future work could be
perceived by the community as encouraging future researchers to use multiple methodological approaches to reduce the
potential biases that they identified in their study. Using multiple methodological approaches could impact both the types
of research conducted and the nature of the findings that emerged from that research.

An example of a more subtle apologetic voice was in the Mobley et al. article where the authors explained, “While we
recognize the limitations of our sample size of four for the in-depth narratives, the participants’ narratives offer detailed
insights into their experiences and perceptions of identity” (2019, p. 46). In the next paragraph, Mobley and colleagues
explained, “our results do not represent the experiences of all student veterans in engineering” (2019, p. 46). These examples
are somewhat apologetic, but counter that bias or concern with strengths that their qualitative methods offer. This is still
considered apologetic in that the methods of the paper will never meet the assumptions of quantitative research with lar-
ger data sets and more generalizable results. In the Boklage et al. article, the authors discussed overcoming bias during the
interviews by “having the participants share their story in its entirety in the interview and only after that story was finished,
did we follow up with probing questions” (2019, p. 4). While this was a concern about the author biasing the data, it also
demonstrated that the authors were aware of their role in co-constructing the data through their active role during the
interview process. These examples demonstrate ways to discuss biases while taking on a more or less apologetic voice in
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the narrative. Providing the strengths of a study alongside the possible biases is one way to lessen the apologetic tone that
easily arises when discussing limitations and biases of a study.

In the Eastman et al. article (2019), the authors were not apologetic, as they directly discussed bias and generalizabil-
ity and explained that these concerns were illegitimate concerns for readers of their article. These researchers described
the intention of their article and the value that this article brought to the EER community, “It is our hope that readers
recognize and reflect on parallels between Roger's struggle to understand the social context of the engineering education
environment and their own experiences as educators” (2019, p. 464). This example helps demonstrate the different ways in
which authors avert potential concerns (in a non-apologetic way) around biases and shows a more critical epistemological
approach to qualitative research.

Generalizable Voice
The generalizable voice appeared in articles when authors discussed either how their research was generalizable, reasons
their research was not generalizable (even though they seemed to wish it was), or an explanation of the purpose of their
research to not be generalizable at all. In the Holland et al. article (2019), the generalizable voice appeared when the
authors discussed their concerns about their research not being generalizable due to it being qualitative research. They
explained, “Qualitative data is unsuited to producing universal, ‘objective’ rules related to design education” (2019, p. 5).
This statement implies values of the researchers where they would prefer to conduct research that is more generalizable.
The author’s choice of words in this excerpt was particularly interesting, as qualitative data was the subject of the sentence
and the chosen language could be interpreted that qualitative data would be superior if it could indeed produce “universal,
‘objective’ rules.” This example suggests that these authors lean towards a more positivist epistemology and would value
studies that could produce these more “universal, ‘objective’ rules.”

In the Fourati-Jamoussi et al. article (2019), the authors discussed a desire to compare their case with other institutions
but cannot because of the differences between the institutions. They explained,

To compare the evolution of UniLaSalle with roughly comparable structures (Lima et al., 2016) raises many prob-
lems, as the chosen indicators can experience biases that are difficult to assess: different financial resources, specific
student populations, diverse academic programmes, specific and non-comparable business activities of graduate
students (2019, p. 575).

This quote demonstrates a concern about their work not being generalizable and that their findings cannot be used to
compare or contrast other comparable organizations. This quote also suggests that the authors recognize that many of the
indicators were not easily quantifiable or directly accessible. This quote may also show us the values of the researchers, who
value more quantifiable studies that lead to more generalizable understandings. The authors also use the qualifier non-nu-
merical when describing the data elsewhere in the paper, which further demonstrates a pull towards a more positivist epi-
stemological leaning (Fourati-Jamoussi et al., 2019, p. 576).

In the Rulifson and Bielefeldt article (2019) the authors suggested a tension around generalizability of their results in
the author team or between authors and reviewers. These researchers address a potential critique of their own work: “One
could question whether the students who participated in the interviews are broadly representative of engineering stu-
dents” (2019, p. 580). Later in that paragraph, however, they somewhat contradicted that statement by explaining, “Besides
these issues there is little reason to believe that the students are drastically different from the larger pool of engineering
students overall” (2019, p. 580). While we cannot understand the motivation behind these contradictory statements in the
final paper, we do wonder whether these somewhat conflicting statements were a reaction to reviews that they received on
earlier versions of this paper (Beddoes, 2014a), or if this concern about generalizability was something that they themselves
were internally or epistemologically grappling with.

In the Jordan et al. article (2019), the generalizable voice emerged in the limitations section. They explained that,

Our participant sample consisted almost entirely of Navajo engineers who currently live and work outside of the
Navajo Nation based on the available sample. We, therefore, do not make claims about Navajo engineers who live
and work on the reservation. We also do not make claims as to whether our sample is representative of the larger
population of Navajo engineers as there is a lack of detailed data to confirm this. We present the need for an expan-
ded sample as an opportunity for future research. Also, while our methodology of phenomenography does not
produce generalizable results, it does provide rich, in-depth description of experiences that are transferrable [sic]
(2019, p. 363).

This dialogue around generalizability seemed to have some tensions within it and with other aspects of the paper. The
authors explained that they “do not make claims” of generalizability “as there is a lack of detailed data to confirm this.”
This idea that there could be detailed data to confirm those claims suggests a more positivist epistemology. Also, a more
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positivist epistemology was inherent in their argument that an expanded sample could help create a more generalizable
study and that this could be attained in future research. Next, they shifted to explaining that “phenomenography does not
produce generalizable results,” which suggests that the authors are aware that even with more participants, they would not
be able to reach generalizable results, at least within the confines of this methodology. It would be interesting to learn more
about how this limitations paragraph was written and whether it was present in the initial draft of this paper submitted for
publication or arose in response to reviewers during the review process. This discussion around generalizability seemed to
be in tension with other aspects of the paper as the authors provided positionality statements and rich participant quotes
in the findings, which suggests a more critical and postmodern epistemology.

In some articles without a generalizable voice, the authors directly addressed potential concerns around
generalizability. For example, in the Eastman et al. article (2019), the authors explained, “It is not our intention that the
findings from this research are generalizable for all engineering educators” (2019, p. 464). These statements around gen-
eralizability may be included to counter perceived concerns of readers or could be in response to reviewers' comments.
In Pawley's article, she conducted interviews and through an analysis of the interviews focused on the structure of rul-
ing relations (2019). She explained, “While the study participants serve as the focus of the research, the subject of the
research is the structure of ruling relations and institutions themselves, accessed via participants’ stories. As a result, I do
not claim conventional generalizability directly for the outcomes but instead expect the reader to assess their pragmatic
validity (Walther et al., 2013)" (2019, p. 19). Pawley was inviting the reader to consider ways for the research to inform
other contexts. This is another form of co-constructing meaning, not only with the participants but also with the readers
of the article.

Alongside Voice

The alongside voice was one in which the researcher(s) co-constructed meaning together with the participant(s). Including
statements around the co-construction of meaning suggested that the authors believed research was not simply learning
the truth from participants, but that the researcher influenced the participant and the subsequent data that was collected,
and that researcher involvement also brought value to the research. Eastman explained, “The researcher is an instrument
in the processes of data collection and analysis, the critical analysis tool responsible for influencing the co-construction of
meaning during the conversational interaction between interviewer and interviewee (Howe & Eisenhart, 1990; Mishler,
1991)" (2019, p. 464). This idea of the researchers and participants influencing one another showed that the researchers
understood their active roles in the research project and the complex and multifaceted way that their presence influenced
the conceptualization of the research project, the interview process, the subsequent data that results from the interview,
and the analysis and eventual writeup of the articles. Eastman and colleagues continued to explain this co-construction
process and to share their positionalities so that the readers of their article can better understand the specific context of
this research project and the reader’s interpretation of the findings of the paper. “Because this co-construction process is
embedded in the data collection and analysis, we believe that the first author’s status as an engineering insider lends a
greater credibility to the argument we present as he was able to recognize, interpret, and capture the nuanced nature of an
insider’s account of the culture of engineering education” (Eastman et al., 2019, p. 464). In this paper, the authors discussed
the importance of having insider and outsider perspectives among the research team. The first author related well to the
participant as they are both white men who have a shared experience of learning about privilege and diversity. The author
team viewed this insider perspective as being important to developing the argument of this paper. This infusion of the
alongside voice in their article suggests a more postmodern or critical epistemology.

This alongside voice was also very salient in Minichiello et al.'s article (2019), “Within the constructivist perspective,
researchers are viewed as ‘instruments’ of data collection and interpretation and, thus, play an important role in construct-
ing meaning along with the participants” (Glesne, 2016, p. 9). Minichiello and colleagues framed researchers as being
alongside participants. This type of discussion appeared in manuscripts that exhibited this voice and tended to appear in
positionality sections, which helped the readers better understand how the researchers perceive themselves and their role
in the research process. This voice was very different from voices present in articles that focused only on concerns about
biases and ways of minimizing bias during data collection and interpretation. Researchers who adopted this perspective
seemed to understand their role in the research process and how their specific perspectives and backgrounds can contribute
to, influence, and strengthen the overall research project. This alongside voice appeared more in articles that were aligned
with postmodern and critical epistemologies.

While it was not common, there was one article where the authors discussed how the data influenced the researcher as
well as how the researcher influenced the data in the positionality section (Boklage et al., 2019). As an example of this in
the researcher positionality section of the paper, Coley explains how she was influenced by the participants and data and
how she influenced the participants and data. “Interviewing these participants served as a form of mentorship, guidance
and encouragement” (Boklage et al., 2019, p. 7). She then goes on to explain how she also influenced the data collection
and analysis aspects of the project. This symbiotic relationship between the participants, researcher, and data suggests a
more critical epistemology.
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Vulnerable Voices

The vulnerable voice represented a willingness of the authors to interrogate themselves, their roles in the research, their
own biases, and their missteps. This voice sometimes appeared as a confessional tale (Van Maanen, 2011) where the
researcher shared their accounts of engaging in the research process and shared what they learned and how they influenced
the research project (e.g., in selecting participants, in deciding on the context, in selecting a research question). In other
examples, the vulnerable voice ran throughout the paper and highlighted the positionality of the researcher. We felt that
the presence of this vulnerable voice was interesting, as it showed potential growth and learning in our field by qualitative
researchers and highlighted our positionality and how our perspectives influenced and are influenced by the research that
we engage in.

While the vulnerable voice appeared most often in the papers with authors aligned with a more critical epistemology, it
did appear in one that was more aligned with post-positivist epistemology. Carstensen and Bernhard explained that EER was
an emerging field when they began this work and without much guidance they decided to collect “a huge amount of data”
(250 hours of video recordings) and came to the conclusion that “analysing this huge video dataset was a major challenge”
(2019, p. 86). Because they were unsure of what to do and their attempts to borrow other methods proved to not work
with such a large dataset, they developed their own method, the “learning of a complex concept’ (LCC) model.” (p. 86). In
describing their story and their uncertainty around how to proceed because of the common knowledge at the time in the
field, they were putting forth a more vulnerable voice where they explain that they were not sure how to best design a study
and ended up with a lot of data that led to difficulties when trying to figure out how best to analyze that data. This led to
a more abstracted voice of the data as the results were presented as abstracted models and not with the potential richness
and nuances that were likely present in the 250 hours of video-recorded data. The presence of the vulnerable voice in this
manuscript may suggest a positivist pull of the researchers. They could have struggled with this analysis as they might have
been applying quality criteria that they typically use in quantitative projects to this qualitative EER project.

In manuscripts that aligned with a more critical or postmodern epistemology, a vulnerable voice commonly emerged,
which showed how the authors and researchers were open to being influenced by the participants and data and simul-
taneously influencing the participants and data (Eastman et al., 2019; Pawley, 2019). The presence of this voice sometimes
led to changes in how the research project played out. This emerged in a few instances in the Pawley article (2019). One
instance was when she was describing her recruitment processes where she listed criteria for participating in the study as
belonging to specific racial/ethnic categories. She later expressed regret for her decision to use this categorization strategy
at the participant recruitment stage. Pawley explained, “I came to regret my classification of racial/ethnic categories” (p. 17)
and later wrote, “Informed by gender and race theory, we did not presume participants’ racial (or later, gender) identities”
(p. 18) during data collection. In this case, Pawley described regrets that she had around the research design and situated
herself as a learner. This vulnerability also appeared later in the article when Pawley reflected on her role in perpetuating
structural inequalities. She wrote,

As an engineering instructor, | think about the many course policies [ implement in my syllabi without thinking,
borrowed from course precedents—about late work or attendance or participation—and have come to notice myself
as an actor in a system potentially serving the needs of the institution of higher education over the needs of my
individual students. How does this complicity ‘come to happen'? (Pawley, 2019, p. 28).

This example of vulnerability of the researcher demonstrated that the researcher is spending time reflecting deeply on the
contexts and participants of her research. She is not only situating what she is learning as something that others “should”
do but engaging in deep reflections and considering her own role and perspective.

Another example of a paper with a vulnerable voice appeared in the Eastman and colleagues ethnographic article
(2019). Their study specifically focused on privilege and equity of a white, male engineering professor. The first author
of the paper, Eastman, was a white male working on his PhD in a STEM education research program during this pro-
ject and has more than 20 years of experience as an engineering faculty member. In taking a critical approach to the
research project, the authors explained, “Like Roger, during their shared experience in the doctoral cohort, the first
author struggled with conceptions of privilege and the understanding of diversity, and considers these to remain as
personal, ongoing struggles of continued learning” (p. 464). By sharing this vulnerable voice, Eastman showed how he
learned and struggled through this project, demonstrating how he was vulnerable and learning alongside his participant
throughout this research project which extended over four years of data collection. The research team also shared aspects
of their positionality and how they planned to interrogate their biases, which is another way that they enabled a more
vulnerable voice to come forward.

Our research team consists of two white men and one Black woman who have experienced success in engineering
education, chemistry education, and geology education. As collaborative authors, we hope to interrogate our own
biases as we study issues of equity and diversity in engineering. By offering our critical view of race, gender, and cul-
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ture in this study, we wish to offer a needed transparency for others regarding the culture of engineering and help
readers interpret their place in it (p. 6).

This willingness of the authors to interrogate themselves and their own biases is an indication of putting themselves into a
more vulnerable position. We did note, however, that this vulnerable voice did not reappear later in the paper, specifically
in the findings and subsequent discussion (this quote was found near the beginning of the 22-page article). Nevertheless,
the inclusion of a vulnerable voice in this paper helped demonstrate how being vulnerable and sharing positionalities and
biases can help our findings become more accessible and relatable to the readers of our work.

Voices of the Participants

Absent or Abstracted Voices

In the Mukhtar et al. article (2019), participants’ voices were entirely missing from the manuscript. In this article, Mukhtar
et al. conducted a document analysis followed by interviews with 10 participants. The data analysis section provided ample
detail about data collection (details about recruitment and interview questions) and data analysis (transcription, coding,
and member checking). However, in the results section, the themes and sub-categories were described in two paragraphs
and a table was provided with columns for each participant and check marks indicating the competencies that were men-
tioned by each participant. There were no participant quotes provided in the results section.

While this absent participant voice was uncommon in this set of manuscripts, there were others that included minimal
quotes from participants and presented the findings in an abstracted way (Carstensen & Bernhard, 2019; Fourati-Jamoussi
et al., 2019; Sadikin et al., 2019; ten Caten et al., 2019; Valentine et al., 2019). In these articles, short quotes were often
included in a table in the results or findings section. This methodological choice to remove or minimize the participant
voice from the manuscript seemed to occur in cases where authors seemed more aligned with positivist or post-positivist
methodologies and valued models and relationships between categories that emerged in their research projects over rich
descriptions of participants’ experiences.

An example of the abstracted voice was in the Carstensen and Bernhard paper, where they discussed the difficulties
associated with “analyzing the huge dataset” and explained that “transcribing complete labs would be too time-consum-
ing” (2019, p. 86). They then abstracted the huge datasets into figures and models. This abstraction technique enabled
the researchers to reduce six thousand lines of transcriptions into two simple figures. In another article, Fourati-Jamoussi
and colleagues (2019) used an array of bar charts, radar charts, and a model to describe their data. Farouti-Jamoussi and
colleagues included two quotes, but most of the analysis involved figures and discussions of those figures. This reduction
of a very complex and large data set into two simple figures had significant implications for the results from the paper and
aligned closely with more positivist and post-positivist epistemologies.

In the Pembridge and Paretti article (2019), the participants’ voices were present, but were not accentuated in the find-
ings. This may be due somewhat to the large data set but was also likely due to the nature of this research project. The
authors developed a taxonomy that included nine functions with twenty-eight practices. Because they described each of
these functions and practices individually, the authors chose to present participant quotes in a tabular form. The authors
may have preferred integrating the quotes into the text but chose to include them in tabular form “for brevity” (p. 203).
In this case, the researchers may have made intentional choices to minimize the participant’s voices in the papers as their
purpose in the paper was to develop theories and taxonomies and were likely required to consider manuscript length con-
siderations of the journal venue. This example is included to show how the research project and research design influence
the voices present in the manuscript, along with the epistemologies and values of the researchers.

The last examples in this section were two articles that had small data sets, but still had very abstracted participant voices
emerge with little interpretation from the researchers. The Seiradakis and Spantidakis article (2019) was a very short article
that used a case study approach, in which the authors based their analysis on three interviews with three participants. The
findings were not particularly interpretive in nature and consisted mostly of participant quotes. Similarly, ten Caten and
colleagues (2019) included the analysis of one focus group that had seven participants. The only mention of analysis was
that it was, “transcribed, indexed, and analyzed” (p. 143). The findings were then presented in three sections that align with
questions asked during the focus group. These examples imply a positivist epistemology of the researchers.

Dehumanized Participant Voice

The dehumanized participant voice appeared in manuscripts in which authors referred to participants by numerical and
alphabetical codes (Holland et al., 2019; Main et al., 2019; Mobley et al., 2019; Pembridge & Paretti, 2019) and in those in
which the participant’s voice was tabulated. In one case, the authors referred to each participant by their identities (First
Generation Student Veterans in Engineering [FGSVEs]) as the subject of the sentence instead of referring to them as students
or participants (Mobley et al., 2019). This seemed to prioritize the identities of the participants over the participants them-
selves. In another case, the authors referred to participants by assigning a five-digit participant ID and paragraph number
(e.g., 10169/50, Pembridge & Paretti, 2019). This dehumanized voice was also accentuated in the Main et al. article (2019)
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with their choice of pronouns to describe participants. In this study, Main and colleagues referred to all participants as mas-
culine, regardless of gender identity, to protect the anonymity of the single woman participant. While their reason to do
this is understandable, it may have further dehumanized the participant’s voices by referring to all students with masculine
pronouns. This methodological choice influenced both the way that the participants were represented in the manuscript
and influenced the way the reader interacted with the data and the participant quotes in the article by dehumanizing the
participants, placing masculine identities as the norm in engineering, and potentially placing a barrier between the reader
and the participant.

There were notable differences in the way that researchers named or pseudonymized their participants in studies. Ten
Caten (2019) referred to participants as “P#" (e.g., P3), which felt to us like an attempt to anonymize the participants and
possibly reduce the perception of bias present in the study. Conversely, Pawley (2019) wanted to give power to the parti-
cipants in deciding how they would be referred to in publications. Some participants selected a pseudonym while others
preferred to use their own name. Pawley explained that she did not indicate which names were pseudonyms and which
were real names, in an attempt to have a “community immunity’ effect” where readers would not be able to easily identify
participants (p. 18). Pawley also encouraged participants to read the original and pseudonymized transcripts so that they
could have an opportunity to check for inaccuracies in their own stories and remove anything that they did not want
included in the analysis.

Storied Voice

When authors used the storied voice, they focused on a small number of participants and shared stories from those parti-
cipants (Boklage et al., 2019; Eastman et al., 2019; Minichiello et al., 2019; Pawley, 2019; Rulifson & Bielefeldt, 2019). This
may be in the form of case studies (e.g., Rulifson & Bielefeldt, 2019) or vignettes (e.g., Boklage et al., 2019). In the Rulifson
and Bielefeldt article, the researchers collected longitudinal interview data over four years (2019). They analyzed all the
data using a framework and categorization and then presented “four students’ evolution of ideas” (p. 577). The authors
wanted to provide more context to the findings through presenting these four student descriptions. They explained,
“These deeper explorations of students’ ideas show the changes in the students’ own words to provide deeper context
to the rough type classifications.” This paper demonstrated authors (or panelists, reviewers, or editors) who value large
sample sizes, but, simultaneously, valued the complexities and nuances that can be conveyed when considering a smaller
subset of the data.

This storied voice also appeared in the Mobley et al. (2019) article. In this manuscript, Mobley and co-authors explained
that this data was taken from a larger study where interviews were conducted with 60 student veterans from four institu-
tions. The author team was interested in specific intersections of participants’ identities. Specifically, they were interested
in veterans who were also first-generation college students. They presented case studies of four participants that involved
identity circles and narratives. The purpose of this was to “illustrate the dynamic and overlapping nature of first-generation,
SES, engineering, and military identities” (p. 39). This research article shows how author teams dealt with the relatively
large data set of 60 interviews by only considering a subset of the data. This small numbers study “couched” within a larger
study also may suggest an epistemological tension between the positivist leanings of funding agencies or journals and the
more postmodern epistemologies of the researchers. This tension may be embodied within individual researchers, among
researchers on the larger team, between grant review panels and researchers, or among reviewers/editors and researchers.

Articles with a storied participant voice tended to have more researcher interpretation represented in the analysis and
findings (Eastman et al., 2019; Meyer & Fang, 2019; Minichiello et al., 2019; Pawley, 2019). These interpretive studies led
to insights that could not have been drawn had the study been more descriptive in nature or included more participants.
Minichiello and colleagues’ (2019) article was one example of a more interpretive article. This study included six parti-
cipants who each participated in two interviews. In addition, instructors and teaching assistants were interviewed and
course artifacts were also analyzed. The authors explicitly stated that they have an “open mind-set to the variety of perspect-
ives and issues that might arise” (p. 5), which suggested that the authors were open to uncovering (or perhaps co-creating)
insights in the analysis. This approach provided multiple perspectives and vantage points of stories that were represented
and suggests a more critical and postmodern epistemology.

Many of the articles with a storied voice either included a subset of a larger number of participants (Main et al., 2019;
Mobley et al., 2019), focused on a few participants (Meyer & Fang, 2019; Minichiello et al., 2019), or focused on a single parti-
cipant (Eastman et al., 2019). Another article included long quotations from participants as they developed their arguments
in their finding sections (Pawley, 2019, pp. 19-20). This storied voice suggests at least some pull from researchers towards
more critical and postmodern epistemologies.

Discussion

In this study, we set out to develop an understanding of our qualitative EER community's epistemologies and values through
an analysis of published 2019 journal articles. Through this analysis we uncovered a pull towards positivist epistemologies
and a pull towards more critical and postmodern epistemologies. The post-positivist pull that was uncovered in many of the
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voices and emerged in our analysis demonstrates that our community (or, at least part of our community) values research
with large data sets that minimizes or controls for researcher bias and/or subjectivities, and values generalizable research.
This desire for generalizable research could be a reason that some people in our community value qualitative data less than
quantitative data (Beddoes, 2014a) and could demonstrate that some qualitative researchers and reviewers are operating
from a positivist or post-positivist epistemology, which situates them to value research that is generalizable and has minimal
biases present. On the other hand, many of the voices that emerged in our analysis show that we also have many researchers
who are moving towards more critical and postmodern epistemologies. This trend towards postmodern research could have
large implications for the type of research that we as a community conduct, the potentially diverse participants that we
develop more in-depth understandings of, and the types of learning that can happen as researchers and participants create
alongside each other and then share with our broader engineering education community.

Epistemological Unconsciousness

During our analysis of voices, there was a suggestion of epistemological unconsciousness that is threaded throughout
our community. When discussing the generalizable voice in the findings, we shared an example of the Jordan et al. article
(2019), where the authors appeared to have an apologetic or defensive tone when discussing the lack of generalizability
of their study, which suggests a more positivist leaning epistemology. This, however, is in tension with other aspects of the
paper (e.g., rich participant quotes, positionality statement), which suggest a more critical or postmodern epistemology.
The perceived epistemological tension within this article could be due to an epistemological unconsciousness present in
our community, whereas the author team may have been responding to journal requirements, reviewers of their paper, or
to reviewers on NSF panels when securing research funding for the project. It also could be due to an assumption or per-
ception that others in the community would not find the number of participants in their study to be enough to warrant
publication of this research. Finally, it could be due to an epistemological unconsciousness within a single researcher or the
research team.

Epistemological unconsciousness also appeared in the couched studies that were somewhat common in articles we ana-
lyzed (Main et al., 2019; McCord & Matusovich, 2019; Mobley et al., 2019). These couched studies were essentially studies
that analyzed a small number of participants, which were derived from larger datasets. These couched studies may suggest
a tension between engineering education researchers who are themselves leaning towards more critical and postmodern
epistemologies but feel as if they must couch these in larger studies with much larger datasets to assist with gaining cred-
ibility in our broader community. Examples of this happening include McCord & Matusovich (2019), where they had over
forty hours of observation but then focused their analysis on three observations, and the Main et al. (2019) article, where
they conducted sixty interviews at four institutions but then randomly selected three transcripts from each university for
analysis in their paper. These examples point to a potential tension within our community between feeling the need to
collect large amounts of data and wanting to conduct more in-depth analysis on smaller amounts of data. We interpret this
tension to be evidence of an epistemological unconsciousness that is present in our community.

The presence of the abstracted voice in our analysis suggests potential consequences of an epistemological unconscious-
ness in our community. In many of the studies with larger datasets there was a tendency of researchers to present the
findings as abstractions. This abstracted voice often appeared as models or tables with few, if any, quotes included from the
participants (Carstensen & Bernhard, 2019; Fourati-Jamoussi et al., 2019; Mukhtar et al., 2019). This pseudo-quantifiable
method of presenting qualitative findings could mislead our community towards over-generalizing our understandings of
certain types or groups of people (e.g., the typical engineering student). This over-generalization is a critical concern for our
community, as our empirical observations from this type of data presentation and interpretation could lead us to focusing
our research efforts on groups of people who are more prevalent in engineering (e.g., white male students), thus developing
and prioritizing understandings of these majority groups in engineering and perhaps ignoring voices that are marginalized
in our communities (e.g., Black male engineering students).

Our positivist epistemological unconsciousness also has implications for the way we consider quality within qualitative
EER. As more engineering education researchers begin to embrace postmodern and critical epistemologies while others
continue to operate unknowingly with a positivist or post-positivist epistemology, the tension over quality work in EER may
continue to be exacerbated, resulting in more frequent (and perhaps more dramatic) instances of the types of illegitimate
questions that we presented at the beginning of this article. More critically, our communities’ tendencies towards a positiv-
ist epistemological unconsciousness have direct and historical implications for embedding racial, sexual, gender, and ableist
discrimination within our qualitative methodologies. As discussed in the background section of this article, positivist-lean-
ing epistemologies have been critiqued by critical scholars as tools of exploitation and violence against Black and Brown
bodies, the queer community, disabled people, and women. Thus, we feel that the qualitative EER community (who is often
privileged, white, cisgender, straight, and/or non-disabled) has a responsibility to reflect upon how our unconscious epi-
stemological preferences are embedded within our research and how it impacts marginalized and vulnerable communities,
both inside and outside of the engineering institution.
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Illlegitimate Questions

While this analysis was limited, as we only saw the accepted and published versions of manuscripts, there were some indic-
ators that authors were answering reviewer's illegitimate questions (or they were heeding off expected, yet illegitimate
questions; Guba & Lincoln, 2005). Many of the articles that we analyzed discussed the inherent non-generalizability of their
work, either by stating it confidently (e.g., their study was not intended to be generalizable; Pawley, 2019) or apologetically
(e.g., stating that their study was not generalizable even though the authors appeared to want it to be; Valentine et al,,
2019). Other authors focused their discussion on providing contextual findings so that other educators could assess the
validity of the results for their specific contexts (Minichiello et al., 2019).

Throughout the research process there are myriad opportunities that illegitimate questions could influence the traject-
ory of one's work. Illegitimate questions and concerns that appear in journal requirements and author guidelines, funding
agencies’ expectations, and the review process may push qualitative researchers to build quantifiability or generalizability
into their study. This becomes apparent when we interrogate the bias towards discussing the generalizability of our find-
ings, even though qualitative research is not meant to be generalizable. The different ways that the articles we analyzed
discussed generalizability may have been influenced by illegitimate questions from our broader EER community and indic-
ate the substantial influences that positivism has on the way that we design our research projects, write our articles, and
interact with participants. Thus, validating illegitimate questions in our qualitative research may have led to the separated,
apologetic, abstracted, and dehumanized voices that emerged in our analysis, even within articles that were more critical
or postmodern in nature.

It is important to reiterate that the authors of the papers that we analyzed are part of a broader EER community when
considering the apologetic, generalizable, and dehumanized voices that appeared in our analysis. Our articles are not only
influenced by our own epistemologies as researchers but are also influenced by the broader EER community's epistemolo-
gies, as well. Beddoes (2014) describes her experience as she published a journal article where she took a critical feminist
approach to her work. In this case study, she shares how her paper evolved as she received reviews from the editorial team
for the journal. She explains that “articles are often the result of multiple and competing deliberations and negotiations”
(p. 273). These deliberations and negotiations can be especially difficult when a field is as interdisciplinary as EER and
when reviewers of your work approach it from diverse epistemological perspectives. It is important to remember that
competing epistemological preferences likely influenced the voices that emerged in our analysis and that we sought to
interrogate and challenge our community’s epistemological unconsciousness in this study, not the authors of the papers
we discussed.

Quality

As more engineering education researchers begin to embrace postmodern and critical epistemologies, the tension over
quality work in EER continues to be exacerbated. In Beddoes’ (2014) critique, she highlights that the tensions between pos-
itivist and postmodern thinkers in EER are exacerbated by a lack of agreement regarding what is considered quality work, as
well as the fact that the field is so interdisciplinary in the first place. Her findings align with the patterns that we uncovered
in this work. Beddoes writes all of this to make the point (which we are also extrapolating) that our relationship to data as
engineering education qualitative researchers is influenced in part by the paradigmatic tensions that we have outlined. For
example, postmodern thought leaders in EER submitting an article to be published may be pressured to add, “these results
are not generalizable” by a positivist reviewer when the authors never intended for their research to be generalizable. Both
assertions are correct when viewed through the lenses of their respective epistemologies. However, these tensions are a
result of a lack of knowledge surrounding the community’s interdisciplinary and inter-paradigmatic nature, and often mani-
fest as disagreements or misunderstandings regarding what quality qualitative research ought to include.

More explicitly, some of the voices that were uncovered in this research (e.g., separated, apologetic, generalizable) dis-
played an embedded and inherent preference for large-scale datasets, which were leveraged to help justify the research
as being methodologically rigorous and trustworthy by implying that there were generalizable implications. Embedded
in this methodological decision is the idea that qualitative research projects with small numbers of participants are easy,
untrustworthy, and of low quality. Koro and Douglas (2008) describe this perception by explaining, “qualitative research
can appear at first glance as if it simply involves interviewing a few people and then writing up a summary” (p. 172). This
perception of small number studies being less trustworthy and valid may be reinforced by qualitative research that takes
a large-scale, generalizable approach. For example, in the ten Caten et al. article (2019), they conducted one focus group
with seven participants, described their analysis as “transcribed, indexed, and analyzed,” and presented three themes that
emerged from the analysis, an analytic approach that is commonly used in studies with larger datasets. Koro and Douglas
explain further, “In fact, qualitative research can be just as difficult to conceptualize, and be as methodologically and theor-
etically challenging, if not more challenging, than quantitative research” (2008, p. 172). In another example, Eastman and
colleagues (2019) had one participant and the authors thoughtfully and thoroughly triangulated the data that was included
in the findings section. They only included themes that were corroborated by three data sources in the findings. This shows
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both that the authors went to great lengths to collect their data and to conduct their analysis. In addition, it shows that the
authors wanted to convince the readers that this study with only one participant was as rigorous as other larger studies.
However, one may wonder whether this article would have been published and received so well if the authors had taken a
more postmodern approach to their research by assuming that their reviewers understood this epistemology to be a valid,
trustworthy, and insightful way to conduct research.

There has been much effort to introduce rigor into EER in general and qualitative research in particular (Borrego, 2007;
Streveler & Smith, 2006). While many are moving away from the discussion of rigor (refer to Riley, (2017) for a problematiz-
ation of the term rigor) towards a discussion of quality, there still seems to be an effort to explain the community's expect-
ations of quality for qualitative research (Kellam & Cirell, 2018; Walther et al., 2017a). However, some of this effort may not
be solved by considering only the quality and trustworthiness of the research but may have arisen because of the polarity
of epistemologies that exist within different EER sub-communities. The polarity of these epistemologies are likely major
contributors to the voices that we heard and underlying tensions in many of the papers (e.g., apologetic, generalizable,
and alongside voices). One possible way to address these disparities in epistemology and quality criteria is adopting criteria
that align more closely with critical and postmodern epistemologies as proposed by Tracy (2010). Here we are not arguing
against quality, but rather to caution authors and reviewers against applying quality criteria and approaches that align with
positivist epistemologies to projects that are more critical and postmodern in nature.

Beddoes describes this movement focused on quality historically within the EER field from early discussions and focus on
rigorous research to a more recent focus on methodological diversity (2014b). In thinking about how the field of EER has
evolved over the years, it is not surprising that we continue to notice remnants of these earlier discourses in more recent
articles. It is promising that, through our analysis, we heard voices that aligned with both positivist and critical epistemo-
logies. It will be interesting to observe how qualitative EER continues to evolve in the coming years. We are hopeful that
engineering education researchers have begun to recognize the value, importance, and contribution of researchers with
more critical and postmodern epistemologies, and that we can continue the trend of valuing qualitative research more for
what it is (complex and nuanced understandings) over what it is not (generalizable; Alasuutari, 2010).

Implications for Researchers and Reviewers

Our findings may be an indication that these tensions in our relationships with qualitative data are derived from tensions
among researchers and within our culture and broader community. We are not advocating that this diversity in epistem-
ologies is something that needs to be fixed. We also do not believe that we, as a community, should have a collective
paradigm. This epistemological diversity brings a richness to our community and the types of research that we engage in
and understandings that we uncover. We do, however, feel that it would be helpful for qualitative researchers to consider
their epistemological stance and how it influences their research decisions. This consideration of epistemological perspect-
ives would also have implications for reviewers of articles and grants, as well, as we strive to understand the epistemology
of the research team and how their epistemologies influence the decisions that were made about the research design and
analysis. In addition, it may be helpful to consider the differences between the epistemologies of the researchers and the
readers of these manuscripts. For example, Beddoes describes the tensions that arose in the field of EER when researchers
tried to appeal to their audience of engineering educators who perceive social science research as inherently being inferior
to engineering research and science, as social science was not perceived as being objective and generalizable (2014b).

This desire to remain unbiased in our research with a focus on large number studies has implications for the types of
research that we can conduct and the populations that we can impact (Slaton & Pawley, 2018). Large number studies enact
power differentials, as majority groups have more power in this type of study and people from marginalized groups (e.g.,
due to race, gender, sexuality, or disability) are further marginalized by losing their voices and their analytic power because
of their small numbers (Slaton & Pawley, 2018). Slaton and Pawley argue that these choices that we make as researchers
throughout our research design, such as who we recruit as participants, our data collection processes, and our research
methodology, have “profound social consequences,” especially when promoting equity focused EER (p. 133).

Through the process of reviewing qualitative EER articles for this paper, we felt like we developed a more comprehensive
understanding of where qualitative research currently stands and the potential futures within our field. As a community,
we experience tensions during the writing and review process that are likely due to our varying epistemological perspect-
ives. Building an initial awareness of our community’s mosaic of epistemological perspectives and how they influence the
type of research we engage in is an important first step to identifying reasons for some of the underlying tensions in our
field. If we as researchers and reviewers in this community begin considering the epistemological perspectives of others in
our communities more deeply, we can begin to provide more constructive and legitimate reviews that help us move our
research forward. Without this deeper understanding of epistemological differences, we may continue to notice apologetic,
generalizable, or dehumanized voices appear in our manuscripts.

To stimulate further thought and/or discussion surrounding diverse qualitative epistemologies and paradigms, we present
questions below, which are intended for consideration while engaging in the design, implementation, and dissemination of
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qualitative research. If you are involved as a reviewer, on an editorial board for a journal, or a program chair for a conference,
you may consider the following reflective questions as you begin to review others’ work:

1. What is the researcher’s epistemological perspective and how does that align with their research design and methods?
If this is not included in the paper, consider encouraging the authors to include a positionality section where they
discuss their epistemological perspectives (Hampton et al., 2021; Secules et al., 2021).

2. Does the researcher’s epistemological perspective align with their approaches in the research project?

3. If you find yourself dismissing their methods or approaches to research, consider why this may be happening. Could
this be due to a difference in your epistemological perspective? If there is a difference, consider how you could provide
constructive feedback that would help improve their paper and does not create tensions between your epistemolo-
gical perspectives.

4. When you consider applying quality criteria to a research paper, do those criteria align with the epistemology of the
researcher? If the researcher is more critical and postmodern, consider applying criteria demonstrated in literature
such as Tracy (2010).

As our community begins to recognize the value of more diverse epistemological perspectives, we can begin to have more
people take on research that is aligned with a postmodern epistemology, which could begin to expand the potential and
possibilities of our research. We are not advocating for a monolithic epistemology for all qualitative researchers. Instead,
we advocate for recognizing the value of our diverse epistemologies and the potential for more impactful research that
could influence the way we perceive and imagine the future of engineering education. If one recognizes that they lean
towards more positivist epistemologies, they may, for example, consider what this means for their research design and
develop a project that aligns more closely with their epistemology. For example, this researcher may be well-suited to
conduct a grounded theory study with thirty participants. Conversely, if a researcher is aligned with more postmodern
epistemologies, they may be well-suited to conduct a study exploring the complex and nuanced experiences of a unique
and individual student as they navigate an engineering undergraduate program. If either of these researchers conduct
research that is misaligned with their epistemology, there could be a notable impact in the quality of the research, or
they may find that they have more tensions when they engage in the research throughout the project from inception to
completion.

If you are a qualitative engineering education researcher, we encourage you to reflect on the following questions as you
begin to uncover your own epistemological perspective and what that perspective means for you and the type of work that
you want to engage in:

1. When describing your research project to others, do you feel obligated to justify your methods as valid? If so, is there
a mismatch between your epistemological perspective and the research you are conducting? Or is there a mismatch
between your epistemological perspective and that of your audience?

2. Are you interested in research results that are generalizable? If that is the case for you, how can you design a qualit-
ative research project that is more generalizable? Some options to consider are phenomenography (Marton, 1986) or
grounded theory research (Glaser & Strauss, 1967).

3. Are you interested in co-constructing data alongside your participants? If so, you may be interested in longer engage-
ments with smaller numbers of participants to elicit more rich data alongside your participants. It may be helpful
for you to consider more critical theoretical frameworks and more postmodern approaches such as critical discourse
analysis or collaborative autoethnographies. To learn how to take more postmodern approaches, you may consider
auditing a course or working with a mentor with expertise in postmodern research.

4. What voice do the participants have in your papers? How can you meaningfully and consensually (e.g., agreed upon
by participants) involve your participants’ experiences or quotations to strengthen your arguments?

5. How could you describe your epistemological perspective in your write-up? Consider including your epistemological
perspective as you develop and share your positionality (Hampton et al., 2021; Secules et al., 2021).

These questions are meant to help you begin to reflect on your personal values and epistemology so that you can design
qualitative research projects that have the potential to have the greatest impact within engineering education and that
are consistent with your epistemological preferences. We encourage you to take some time to reflect on these questions
through discussions with your research teams and peers or through writing memos in response to our questions. As you
engage in this reflective practice, you may begin to develop more questions to ponder and a deeper understanding of your-
self so that you can create research projects that are more authentic and meaningful to you personally while also having
more impactful contributions to our broader community. In addition, building awareness about your own and other's
epistemologies can help you review other’s research in more constructive ways.
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Conclusion

Through an analysis of discourses in qualitative engineering education articles published in 2019, we developed an under-
standing of epistemologies and values of qualitative engineering education researchers. This analysis helped us better
understand some of the underlying tensions within the qualitative EER community and, in some cases, within ourselves
and our research teams. Some of these tensions led to an apologetic researcher voice where researchers seemed apologetic
about their qualitative research projects not being generalizable. Researchers who seemed to be pulled towards a more
positivist epistemology tended to have separated, apologetic, and generalizable researcher voices with absent, abstracted,
and/or dehumanized participant voices. Researchers who were pulled more towards critical and postmodern epistemolo-
gies had a more alongside and vulnerable researcher voice, and the participants’ voices were more storied. We intended
for this analysis to shed light on the role that researchers’ and reviewers’ epistemologies play in the types of qualitative
research that we conduct as a community and how we write about that research in our dissemination efforts. We hope that
readers will join us as we begin to interrogate our own epistemologies and consider how those epistemologies influence us
as researchers, reviewers, and readers of qualitative engineering education research.

This article hopefully brings light to the difficulties of our broader community in taking on more critical and postmod-
ern epistemologies. These difficulties may be unconsciously embedded within us as individual researchers, as we are con-
stantly engaging with institutions that are historically rooted within a positivist epistemological paradigm. Unconsciously
or compulsively striving for positivist notions of generalizability in our research comes from the academy’s role in American
history. Additionally, the broader EER community has historically valued more positivist and post-positivist ways of doing
qualitative research (albeit unconsciously) due to its proximity to the field of engineering, which is explicitly derived from
the positivist tradition. Interrogating our own epistemologies as qualitative engineering education researchers could begin
to open us up to understanding other ways of knowing as we design research studies that not only influence and have
implications for our participants but enable us to grow and change as a community as we ourselves are influenced by our
participants.
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