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ABSTRACT KEYWORDS
STS scholarship has produced important insights about relationships Peer review; discourse;
between the roles of peer review and the social construction of knowl- engineering education;

edge. Yet, barriers related to access have been a continual challenge for methods; interdisciplinary
such work. This article overcomes some past access challenges and
explores peer review normativities operating in the new discipline of
Engineering Education. In doing so, it contributes new insights about
disciplinary development, interdisciplinarity, and peer review as a site of
knowledge construction. In particular, it draws attention to an aspect of
peer review not previously discussed — how peer review normativities are
shaped by disciplinary origins. A content analysis of peer review docu-
mentation revealed that a hyperfocus on methods, which can be traced
back to disciplinary origins, continues to be a guiding normativity.
However, interviews with editors revealed that they do not acknowledge
that normativity. Implications of those findings and their misalignment are
discussed, as are contrasts with the history of other disciplines.

Peer review is part of the social construction of knowledge and the functioning of scientific
communities, and, as such, has been a subject of interest among STS scholars. What scholarship
gets funded and published in scientific outlets is the result of social processes and deliberations that
reflect how communities think and what they value (Hirschauer 2010; Huutoniemi 2012; Jasanoff
1985; Langfeldt 2001; Mallard, Lamont, and Guetzkow 2009; Roy 1985). As such, those processes and
deliberations and the resulting published artifacts merit examination as sites of knowledge con-
struction. Peer review has been examined in the contexts of academic publishing (Beddoes 2014b;
Fitzpatrick 2010; Lipworth and Kerridge 2011; Myers 1990; Origgi 2010; Paltridge 2014; Siler and
Strang 2017; Tobin and Roth 2002), as well as funding grant proposals (Abrams 1991; Lamont 2009;
Mallard, Lamont, and Guetzkow 2009; Porter and Rossini 1985; Travis and Collins 1991), among other
sites.

That prior research has produced important insights about power dynamics, interdisciplinarity,
the conservative tendencies of peer review, and conceptualizations of fairness, among other topics,
across a wide range of disciplines. However, it has also been limited by several notable empirical
research gaps and challenges related to access (Hirschauer 2010; Siler and Strang 2017). First, it has
been limited in terms of access to the decision letters that authors receive and correspondence with
editors that resolve contradictions and communicate directions for revision (Hirschauer 2010, 73;
Simon, Bakanic, and McPhail 1986). Second, it has been limited in terms of access to manuscripts that
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are rejected rather than published (Siler and Strang 2017). Third, it has been limited in terms of the
number of communities that have been open to being studied because usually those involved in
peer review decisions do not want to be investigated (Chubin and Hackett 1990). For these and other
reasons the “operative nucleus of peer review processes has largely remained a ‘black box’ to
analytical empirical research” (Hirschauer 2010, 73-74).

The fact that peer review is largely black-boxed has implications for individuals who want to
participate in a field, as well as for understandings of the social construction of knowledge. For
individuals who want to participate in a field, be they less experienced scholars or scholars from one
field trying to participate in a different field, the inability to see the micropolitics and normativities of
peer review constrains their ability to publish in that field. In the case of the latter (scholars from one
field trying to participate in a different field), interdisciplinarity is therefore circumscribed. For STS
scholars who seek to understand the social construction of knowledge, the black-boxing of peer
review limits understandings of disciplines’ epistemologies, boundary work, innovation or mainte-
nance work, and changes thereto over time. For both groups (those wanting to participate in a field
and STS scholars) the black-boxing of peer review limits their ability to identify, critique, and/or
challenge the biases, power dynamics, and problematic normativities manifested in peer review
processes.

This article makes novel contributions to the peer review research landscape in several ways: first
by addressing the gaps in empirical research identified in prior scholarship, second by exploring
a new discipline, and third by highlighting a topic that has not been the subject of previous
enquiries, namely the influence of disciplinary origins on peer review. In contrast to science educa-
tion research, which has shown much interest in interrogating its own peer review practices,
(Eisenhart 2002; Roth 2002a, 2002b, 2002¢, 2004; Scantlebury 2002; Tobin 2002), engineering
education research has not received the same level of critical attention, and this article therefore
contributes some of the first insights about peer review in that discipline.

Our project ultimately aimed to identify and better understand the topical, methodological,
theoretical, and epistemological normativities (i.e. beliefs, ideologies, and practices) of engineering
education research (EER) and how they are enacted through peer review processes.' This mixed-
methods article presents findings from peer review documents and interviews with editors. The
documents included reviews, decision letters, and correspondence with editors for both published
and rejected articles, thus overcoming common limitations encountered during peer review
research.

The remainder of the article proceeds as follows—first, salient background information about the
construction and emergence of the discipline of Engineering Education is summarized. Specifically,
the role that a discourse of methodological rigor played in its construction is explained. Next, the
two-phase mixed methods study design is described. Following that, the peer review document
content analysis findings are presented, revealing that a preoccupation with methods was the
dominant theme to emerge from the documentation. The next section then describes interviews
conducted with editors and presents findings on misalignment between the documentation and the
editor interviews. The discussion and conclusion sections elaborate on implications of that misalign-
ment, as well as implications of the preoccupation with methods, and differences from other
disciplines.

Disciplinary Origins

A discourse of methodological rigor played an instrumental role in constructing the discipline of
Engineering Education (Beddoes 2014a). While institutional structures, such as university depart-
ments, Ph.D. programs, conferences, and national centers, marked the creation of Engineering
Education as a new discipline, it was a discourse of methodological rigor that did the boundary
work necessary to distinguish engineering education research from what came before it. Beddoes
(2014a) describes how ‘beginning around 2003, rigor increasingly became a boundary word meant
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to demarcate and legitimize the new field of EER’ (299).? The discipline-building boundary work
being done by the discourse of rigor was evident in quotations such as:

The field of engineering education is in the process of reinventing itself and the January 2005 special issue of the
Journal of Engineering Education was a milestone event in this transition ... The four most recent guest editorials
have documented this reinvention and have suggested shifts that are needed to establish engineering educa-
tion as a serious and rigorous research-based discipline ... . (Streveler and Smith 2006, 103)

Calls for increased rigor can be understood in terms of the on-going development of engineering education as
a new discipline ... It might be said that engineering education now has the infrastructure but not the research
consensus to be called a distinct discipline. In this case, calls for rigor would be an appropriate next step to
developing the field of engineering education. (Borrego 2007, 5-6)

The discourse of rigor served not only to demarcate the new discipline, but also to give it legitimacy
among engineers, who comprised nearly everyone in the discipline (Borrego and Bernhard 2011), and
who were trained to ‘equate rigor with quantitative results and traditional notions of objectivity’
(Beddoes 2014a, 300). In this way, EER followed in the footsteps of psychology and epidemiology,
which also vied to establish their legitimacy by emulating the methodologies of the ‘hard sciences’ as
a means to legitimacy (Amsterdamska 2005; Sherif 1987). Despite the fact that in some other fields
traditional notions of objectivity and belief in the greater rigor of quantitative research have long been
critiqued as inaccurate, normative, gendered, and raced (Harding 1987, 2004, 2006; Harding and
Norberg 2005; Longino 1990; Sprague 2005), such beliefs have persisted in engineering (Riley 2008;
Slaton 2010) and impacted the development of EER. Later, the discourse of rigor would fade somewhat,
as some of its most prominent mobilizers abandoned the term, and a discourse of methodological
diversity and quality became more prominent. While the particular contours of the focus shifted, and
favored terms changed, what remained was a disciplinary zeitgeist preoccupied with methods.
Today, Engineering Education as a discipline is flourishing, by some metrics, as new centers,
departments, Ph.D. programs, conferences, and journals continue to be created. Currently, there are
over ten journals dedicated specifically to the subject of engineering education. They vary in terms of
topical and geographical foci, audience, requirements, and reputation. One commonality across the
journals, however, is that the interdisciplinary nature of EER’s participants and contents, as well as its
relative newness, mean that there is no consensus regarding what qualifies as EER and how the
discipline should develop. This is as true today as it was when first noted by Borrego and Bernhard in
2011. The journal that is the subject of this analysis is generally recognized as quite difficult to
publish in (high rejection rate), and is more on the researcher end of the researcher-to-practitioner
spectrum. It is very well-established and contains a majority of publications from U.S.-based authors.

Methods

This study utilized a two-phase, mixed-methods design. In order to better understand the discipline’s
current normativities, we first conducted a content analysis of peer review documentation. The
documentation came from scholars who first participated in an interview about their peer review
experiences with a leading engineering education journal (Beddoes, Croninger, and Cutler 2020;
Cutler, Beddoes, and Croninger 2019a, 2019b; Cutler, Xia, and Beddoes 2021, 2022). The documenta-
tion included the actual reviews participants received as well as correspondence from editors.® As
noted, these methods enabled us to overcome several common limitations of past peer review
analyses, namely lack of access to data about decision-making (Hirschauer 2010) and lack of access to
information about papers that have been rejected (Siler and Strang 2017).

We received ten sets of reviews for nine different articles that were rejected by the journal.? Four of
these were quantitative studies, two were qualitative studies, two were mixed methods, and one was
a systematic review article. We received twelve sets of reviews for six articles that were eventually
published by the journal. Three of these were quantitative studies, two were qualitative studies, and
one was a systematic review. The specific methods utilized were similar across the rejected and
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accepted groups, and while some methods were more common than others in EER at that point in time
(and/or less complex), both groups of papers contained more and less common and more and less
complex methods. It is also worth noting that EER is essentially based exclusively on empirical research,
such that articles that are not based on some kind of empirical data are not part of the discipline. The
topics of the articles in the dataset were for the most part common topics regularly seen in EER,
including but not limited to: teamwork, diversity, self-efficacy, motivation, assessment, competencies,
and pedagogy. All articles were submitted to the journal between 2013 and 2018.

We utilized content analysis methods (Krippendorff 2019) to analyze the dataset of review
documentation. Using NVivo coding software, all reviewer and editor comments were analyzed
comment by comment using open coding (Strauss and Corbin 1998). From the reviews provided to
us, we counted and coded 422 distinct units of comments. Multiple codes could emerge in one unit
depending on the content, which is why the code counts in Tables 1-3 are higher than 422. The
emergent coding underwent an iterative process among the research team, which led to the final
codes of: 1) relevance and significance of the topic, 2) audience, 3) data collection or analysis, 4)
transparency, 5) theoretical framework, 6) research context, 7) validity and reliability, 8) research
design, 9) overall alignment, and 10) journal fit. Theoretical framework units were then further
subdivided into units inextricably linked to methods concerns, and units not linked to methods.
Examples of theoretical framework units that were not linked to methods were those that said the
authors misunderstood, misapplied, or did not engage deeply enough with the theory, that choice of
theory needed to be better justified, or that a different theory entirely should have been chosen.
Lastly, codes were grouped into three larger thematic categories. These thematic categories were
Topic, Methods, and Other.

The second data source informing this analysis was hour-long interviews with six of the journal’s
editors.® All editors who had been with the journal for longer than one year were sent email
invitations describing the study and inviting them to participate in an interview. Six agreed to
participate. The editor interviews were conducted in Spring 2019 after interviews with the partici-
pants who supplied the peer review documentation analyzed above. The interviews were conducted
virtually, audio recorded and subsequently transcribed. Among other topics, the interviews asked
the editors if they agreed with certain perceptions of authors who had participated in phase one of
the study.® For the purposes of this article, the one perception of interest was: ‘Some authors
perceived that the peer review process is primarily focused on methods over other aspects of the
manuscript’. Simple counting of those who agreed and those who disagreed, as well as an analysis of
their explanation, allowed us to compare the documentation evidence with editors’ perceptions to
determine the extent of (mis)alignment.

Content Analysis Findings
Overview of Themes

Reviewer comments fell into three main themes, summarized in Table 1. Each theme was divided
into sub-themes to more specifically characterize the nature of the comments. As seen in Table 1, 400
comments were related to methods, 128 comments related to the topic of the article, and 93
comments were categorized as other, which included theoretical framework, alignment, and fit
with the journal. While code counting is not necessarily the ultimate indicator of importance or
weight given to comments, the overwhelming prevalence of methods comments is striking. This
documentation evidence therefore supports what has previously been called a hyperfocus on
methods in EER (Beddoes forthcoming, 2011; Beddoes and Schimpf 2015).”

While the hyperfocus on methods spanned all types of studies, studies that utilized approaches
with very specific and prescribed sets of methods rules, namely phenomenology and systematic
reviews, faced particular challenges when it was perceived that they did not follow those rules.
Phenomenological studies faced challenges about their research design, data collection procedure,
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Category

Code & Count

Description

Topic

Methods

Relevance and significance of How the topic of the article was relevant to engineering education or not, or the

the topic (101)

Audience (27)

Data collection or analysis
(136)

importance or significance of the topic. Or, the reviewer asked for the
implications of the study or a more in-depth interpretation to be presented in the
conclusions.

The audience of the journal or article, usually how the article did not fit with or
benefit the journal audience.

Specific issues/problems about sample size, comparability, incorrect or
inappropriate analytic procedures, lower than expected effect size, specific

problems with data analysis procedure, how a specific method process might
have limitations that were not addressed by the authors.

Missing information about methods or certain aspects of methods. That is, instead
of critiquing certain parts, reviewers ask for more information.

The theoretical framework in terms of how the understanding of theoretical
framework or construct often negatively affected the data analysis or research
design. That is, the comments critique the theoretical underpinning of the
adopted methods.

Issues about research contexts. For example, requesting more information on
research contexts and/or how the contexts should affect how authors interpreted
the findings and implications, etc. Asking for more contextual information (i.e.
curriculum, research contexts, research settings, participants in the settings,
learning contexts, experimental procedure).

Raised questions concerning the reliability or validity of the measurement
instruments or specific analytic methods/procedure.

Raised questions about the overall study design or research design.

The theoretical framework was not strong enough or there were questions about
how the authors approached key theoretical or conceptual constructs.

Sections of the article were not well aligned, e.g. connections between sections, the
overall argument of the paper, or consistency between sections.

The article did not fit the journal’s scope for a variety of reasons related to methods,
writing, and other aspects of the article.

Transparency (125)

Theoretical framework (31)

Research context (42)

Validity and reliability (43)

Research design (23)
Other Theoretical framework (49)
Overall alignment (30)

Fit (14)

and coding process. Comments indicated that authors’ use of phenomenology did not usually align
with what editors and reviewers understood about phenomenology. There were repeated concerns
about ‘how your enactment of phenomenology aligns with the major traditions of the methodol-
ogy’. The comments on phenomenological studies, along with some other qualitative approaches,
such as autoethnography, surfaced on-going boundary work between qualitative and quantitative
normativities, which is further discussed elsewhere (Beddoes, Croninger, and Cutler 2020).

Rejected Articles

Table 2 shows the frequency of code counts for the group of rejected papers. Overall, 267 comments
were about methods, 78 were about the topic, and 75 were about other issues. All the rejected
papers received comments on their potential contributions to EER (SIG), and some reviewers
questioned the value to the audience or the fit with the journal. However, even when a topic was
thought to be useful to EER, the rejected papers encountered severe methodological challenges
concerning their data collection, data analysis, the use of theoretical framework in data analysis,
research contexts, research design, and/or the validity and reliability of instruments used or analysis
conducted. While it was not uncommon to receive decisions of major revision or reject based on
issues of topical importance, rejection was more commonly linked to perceived quality of methods
and concerns related to unmet methods expectations for publishing in the journal.

For the rejected articles, there were 87 comments that revealed perceived problems with data
collection or analysis procedures. Examples of such comments included:

A paired-sample t-test should not be used because the sample groups include different students. This test is only
used to compare groups of the same students. The authors needed to use an independent sample t-test instead.
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Table 2. Frequency of codes for rejected articles.

Topic Methods Other

Review SIG* AUD DCA TRAN TF CON VR DES TF ALl FIT
R1 7 0 3 2 2 0 2 0 0 2 0
R2 5 3 3 7 0 1 0 0 1 0 2
R3 5 1 8 17 0 3 8 2 1 0 3
R4.1 3 0 3 7 2 1 1 4 6 1 0
R4.2 3 0 18 8 7 2 4 4 16 5 0
R5 6 2 4 7 0 3 2 3 0 2 0
R6 6 0 20 12 10 5 2 4 7 10 0
R7 1 2 20 16 7 1 2 5 5 3 1
R8 1 5 3 4 0 1 1 0 1 1 1
R9 7 1 5 6 1 1 2 1 3 3 1
Total 64 14 87 86 29 18 24 23 40 27 8

78 267 75

*SIG = significance; AUD = audience; DCA = data collection or analysis; TRAN = transparency; TF = theoretical framework; CON =
research context; VR = validity and reliability; DES = research design; ALl = alignment.

Your approach for comparing the distributions is incorrect. You should look into a Chi-Square test.

As in any quasi-experimental study, when you cannot randomly assign students to different conditions, you
should check that the two populations, face-to-face and synchronous chat, were similar in all relevant attributes:
demographics, SAT/ACT scores, high school GPA, etc.

Data collection and analysis (DCA) comments also included perceived problems with participant
selection (e.g. ‘The selection of the interview participants does not match this empirical focus ... "),
and specific decisions made during data analysis (e.g. ‘a sizeable 35.5% of the codes were on
competence, a percentage that should not be ignored'.). Besides the comments on specific analyses,
there were less frequent yet critical problems that were thought to lessen the potential contribution
or threaten the overall rigor and quality of the study. For example, a misalignment between the
theoretical underpinning, analysis, and interpretation of findings led to serious questions about the
overall credibility.

The other reoccurring issue under the DCA code was concern about the sample size. These
concerns surfaced for both quantitative and qualitative articles. Sample size was often linked to the
generalizability of the study, as shown in the following two comments: ‘Number of respondents is
very limited (N =56). In my opinion, results of this study cannot be generalized to all Engineering
Mechanics Classrooms’ and ‘Given the size of your sample, | am unsure how generalizable results are
for undergraduate engineering’. As another example, one qualitative study elicited the following
comment:

...l consider the sample itself to be a fatal flaw for the current research. The authors were successful in recruiting
only 17 of 216 students in the population, which is a response rate of less than 8%. Moreover, the sample is likely
not to be representative of the population ...

One comment about a quantitative article did open up the space for justification and arguments
given the fact of low sample size, even though the article was rejected, stating that:

The low N is also not adequately addressed. | would expect some justification regarding the statistical strength
of the study and how that low N impacts the interpretation of the findings beyond simply stating there is a low
N in the limitations section.

That is, a larger sample size might not be the only way to contribute knowledge, especially general-
izable knowledge, to the discipline. Beyond generalizability, small sample size also led reviewers to
question the claims made in the article. For instance: ‘One of the bigger challenges | have with this
article is the small sample size from the survey used to support the results, conclusions, and
implications of the article’.
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A similar number of comments (86) on transparency issues reflected a concern that the reviewer
could not properly evaluate the study due to a lack of information. Typical problems included the
following: little information was provided about groups of participants, especially when the differ-
ences in participant groups should play a critical part in interpreting the results; a specific yet critical
analysis step was unclear (e.g. ‘... unclear as to how the three data sets are merged ... ’); concepts
used in measurement were not defined; a lack of information on the measurement as a whole (e.g.
‘The design of the quizzes and rubrics for projects was not well articulated in the paper’.); and/or
a lack of justification for the appropriateness of the methods. However, though the number of
transparency problems was high, comments in this category were not the most critical factor in
making the final rejection decision because reviewers and editors usually expected the author(s)
would be able to provide such information after revising the article.

The code of ‘theoretical framework’ under the methodological theme was applied to cases when
a comment about theory was specifically linked to data analysis, distinguishing it from when theory
was mentioned in ways not specifically linked to methods (in the Other category). In this case,
a reviewer or editor questioned the theoretical soundness of data analysis due to the incorrect
operationalization of constructs or concepts from the theory, immature understanding of the theory,
or the alignment between constructs and data analysis. Example comments in this category
included: ‘Also be careful to follow the philosophical assumptions of phenomenology - phenomen-
ology is different from constructivism. And methodologically saturation is not a concept typically
used in phenomenology’, ‘There is a lack of theoretical clarity in the data analysis’, and * ... it is
theoretically unsound to do the same for introjected regulation ... . Another example that critiqued
the alignment between theoretical framework and interpretations of findings stated: ‘I still do not
think you present a strong argument for mapping findings to Boix Mansilla, and | think it could
actually be detrimental to your findings'.

Other comments on methods were made about the research context, validity and reliability of
measurements and analyses, and the overall research design. Comments about the research con-
texts asked for clarification on the specific roles of researchers or instructors, on the learning settings
or education programs pertinent to the study. For example, one comment requested more informa-
tion about the setup of the study:

Add a little detail about the number of different instructors of the course and different time slots and how these
were used to distribute the treatment, e.g. if instructors have multiple sections, was that conflated with the
treatment?

In another comment, similar contextual information was requested about the program reported in
that study: 'l would also want to know more about the life of the program — how many years it has
been in existence and how many faculty have participated over time'.

Validity and reliability comments primarily reflected concern with specific instruments used in the
measurement of constructs or knowledge assessment. For example, one reviewer had ' ... some
concerns about some of the validity measures that were used such as interrater reliability and
bracketing’. Validity and reliability comments on the overall research design included that
a reviewer ' ... questioned the research design, particularly the rationale for the single-interview
approach and the potential problems resulting from self-selection of students into the study’. And
aconcernthat’...the data was collected for a different purpose and thus doesn’t align well with the
research design of this study’. Other examples included:

You set out to use an exploratory design, yet seem to be using a deductive dominant approach in this work,
which in many ways is set out by having a theoretical framework and a priori codes. There is tension between
these two ideas that needs to be resolved in how you discuss your exploring of the data and presenting of
themes.

Finally, the discussion section raises the point that the students in the control and treatment group were in fact
different in terms of their academic backgrounds. Since this is the case, it raises many questions about whether
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observed differences can actually be attributed to the treatment, as this sample difference raises several threats
to internal validity.

If you really used mixed methods, then for the qualitative phase, you should explain how you coded the data
and ideally, how you promoted trustworthiness (credibility, dependability, transferability).

Researchers have shown that expectancy and value components are separate (see the bullets below for some
empirical evidence), which leads me to question the validity of combining these constructs. What does this
combined expectancy/value construct measure? What is this construct called? Have other researchers combined
the constructs in this manner? This is very confusing.

Taken together, the overall pattern of the types of comments coded indicate that methods issues
were perceived to greatly affect the potential contribution that the study could make and were the
most likely to negatively shape the perceived quality of the study, leading to rejection. Besides major
concerns with methodological rigor, other issues concerning theoretical framework, writing, and
argumentation also contributed to rejection decisions, as did being perceived as too practical or not
sufficiently research-oriented. In sum, the coding of comments for the group of rejected articles
revealed a preoccupation with methods over other aspects of the work.

Published Articles

By comparison, as shown in Table 3, articles that were eventually published received 133 comments
related to methods, 50 related to topic, and 18 related to other issues. In all categories, there were
fewer comments than the respective numbers of comments for the rejected articles. This comparison
gives a broad idea that published articles generally received fewer comments, especially for the
codes within the Methods category.

Not only was the overall number of methods comments much smaller (133 comments compared
to 267 in reviews for rejected articles), but the reviews also started to include positive comments, and
the majority went into nuances rather than noting the overall methods were inappropriate. For
instance, ‘The methods are very well thought out’, and ‘the information about effect sizes could be
removed as long as it’s stated what ES is used. However, meta-analyses generally reported Hedge’s
g rather than Cohen’s d'.

Notably, compared to the rejected group, comments for the published group were more often
posed as questions rather than statements about unfixable problems that warranted rejection.

For example, one transparency comment asked:

Table 3. Frequency of codes for eventually published articles.

Topic Methods Other

Review SIG* AUD DCA TRAN TF CON VR DES TF ALl FIT
P1.1 3 1 7 4 0 0 2 0 0 0 2
P1.2 0 0 1 1 0 0 0 0 0 0 0
P1.3 2 0 4 7 0 6 0 0 0 0 0
P1.4 5 1 0 0 0 0 0 0 0 0 0
P2 3 0 4 12 0 5 2 0 1 0 0
P3 7 4 2 2 0 0 1 0 1 0 1
P4.1 3 0 3 1 0 5 3 0 3 1 1
P4.2 3 3 3 2 2 2 2 0 4 1 2
P5.1 5 0 5 5 0 5 4 0 0 0 0
P5.2 0 1 6 1 0 0 1 0 0 0 0
P6.1 3 3 13 3 0 1 3 0 0 1 0
P6.2 3 0 1 1 0 0 1 0 0 0 0
Total 37 13 49 39 2 24 19 0 9 3 6

50 133 18

*SIG = significance; AUD = audience; DCA = data collection or analysis; TRAN = transparency; TF = theoretical framework; CON =
research context; VR = validity and reliability; DES = research design; ALl = alignment.
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Where is the analysis section? It is particularly important to explain Mahalanobis distance (MD) method which is
not a commonly used method. What was included in the model? Why was this method used? Where the three
theories included in one model? Any concerns about multicollinearity? The results are unclear without this
information.

Similarly, a validity and reliability comment asked:

The authors discuss the reliability of the rubric, but there is no discussion of the validity of the rubric. How do we
know that the rubric is an accurate measure of the task at hand? What process was used to develop the rubric
and to ensure its validity across the several dimensions (content, face, etc.).

Moreover, the tone sounded more like negotiations or suggestions rather than negative critique.
For instance, one research context comment said:

Cost Benefit Analysis: they might want to mention that while the video never changes, the yearly interactions
will change and should be more responsive to the knowledge of the individual students. The authors might
suggest a time scale for remaking the video, causing the COB estimate to no longer be linear.

Generally, the Methods comments for the eventually published articles recognized the quality of
the work before going into nuanced considerations. Additionally, codes such as theoretical frame-
work and research design reflected overall alignment and quality. There were no comments around
research design for the published articles and only two comments that mentioned theoretical
framework. One of those comments could have been addressed by simply changing the title of
the section to something other than ‘Theoretical Framework’:

... what you've currently termed the Theoretical Framework does not, at least in the manuscript, function as
a theoretical framework (and, in fact, it is not a single framework but rather a synthesis of the literature to identify
the characteristics of ill-structured problems).

The other theoretical framework comment in Methods asked for a justification for a specific
approach chosen under the larger theoretical framework, rather than pointing out anything was
wrong or unclear.

Interview Findings - Misalignment with Content Analysis

When asked if they agreed with the author perception that the journal’s peer review process is
primarily focused on methods over other aspects of the manuscript all six editors said they disagreed
with that perception. They said this is a misperception on the part of authors. Given the findings
above, those statements are not aligned with what the peer review content analysis revealed.

At the same time, most editors explicitly pointed out that methods are critical to the quality of
research and should be credible, valid, clearly explained and well-justified. The editors believed that
methods are the core to a study and have a large influence on how arguments are shaped and
supported. Some editors also recognized that the journal has expected ways of talking about validity,
reliability, trustworthiness, and meaningfulness in a methods section and expects ‘empirically,
methodologically robust research’. Papers that do not meet the standards should seek other
publication venues. Editors’ perception was that there is no rigid rule for which methods will be
accepted, but the method should meet the journal’s standards of credibility, validity, trustworthi-
ness, etc. As discussed in the next section, however, there are other ways in which ‘quality’ can
conceptualized, and methods do not have to be the ‘core’ of a study.

One editor offered an explanation for why authors might have the perception that there is
a hyper-focus on methods. The possible explanation goes that the methods section tends to receive
more concrete and actionable comments from reviewers and editors, which can create a long list
around methods, which other parts of the paper, such as literature review or discussion, do not
receive. In other words, this editor believed that reviewers and editors more commonly point out
specific information about what is missing in the methods or the appropriateness of data analysis,
but do not commonly articulate how authors should frame the overall argument or reorganize their
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literature review or discussion with as much detail. Rather than countering our argument about the
hyperfocus on methods, however, this could be seen as supporting it.

It is possible that editors were not considering everything we coded as ‘Methods’ in their
conceptualization of that term when answering this question. Their conceptualization of ‘Methods’
was not discussed during the interviews. Nonetheless, the overwhelming number of Methods code
counts seen in Tables 2 and 3 indicate that even if that were the case, there would still be
misalignment with the content analysis evidence to some extent.

Discussion of Implications

While a preoccupation with methods as the dominant metric of quality appears natural, inevitable
and desirable to many within Engineering Education (so much so that it is not even ‘seen’ or
acknowledged), comparisons to other disciplines reveal that it is far from universal or inevitable. It
appears to be an artifact of Engineering Education’s particular disciplinary origins rather than
a universal feature of all disciplines. For instance, bell hooks has identified - and problematized -
‘theoretical elitism’ as the dominant metric of quality within gender studies (hooks 1989). Hooks'
point is that a preoccupation with convoluted and inaccessible theory dominates the field, such that
it inhibits the growth and impact of the field. Shapin (2005) has levied similar critiques against
dominant metrics of quality in STS scholarship, problematizing its inaccessibility, jargon, and valua-
tion of critique alone. The field of organization studies stands as another contrasting example. Siler
and Strang (2017) have quantitatively documented how the peer review process in organization
studies focuses much more heavily on theory than on methods. In their study of the journal
Administrative Science Quarterly, the vast majority of reviewer comments were about theory, and
changes related theory dominated the changes made during the revision process. Indeed, moving
toward theory development and abstraction has long been a common route disciplines take to
establish their status and prestige (Abbott 1981, 2001; Jesiek, Borrego, and Beddoes 2010). Thus, the
preoccupation with methods in EER could be otherwise and can be seen as a reflection of the
particular origins from which the discipline arose (i.e. that a discourse of ‘rigorous’ methods was
central to its origins).

It is important to note that the peer review documentation analyzed in this article represents
a relatively small proportion of all submissions made to the journal between 2013 and 2018, and
both the content analysis and the interviews represent only one journal in Engineering Education.
Nevertheless, these findings reveal new insights that contribute to understandings of peer review,
interdisciplinarity, and disciplinary development. First, this analysis reveals a continued hyperfocus
on methods that was first documented a decade ago (Beddoes 2011) - indicating that that
preoccupation, likely rooted in concerns over legitimacy, has not changed, even as the discipline
has evolved in other ways. What we see manifesting in peer reviews today reflects the origins of
Engineering Education as a discipline needing legitimacy among engineers who were skeptical
about education research. As noted, the discipline was constructed through a discourse of metho-
dological rigor. Our findings indicate that even as overt references to ‘rigor’ have faded, the discourse
continues to hold sway among reviewers and editors and is enacted through the peer review
process. In this way, the findings provide evidence of links between disciplinary origins and current
peer review norms.

Aside from contributing new insights to the history of disciplinary development by showing how
discursive origins and epistemological traditions influence peer review normativities, our findings
also have implications for EER and other social science fields with similar tendencies. When methods
are the metric of quality scholarship, it narrows the field of vision to the exclusion of other issues and
values. For instance, it can mean that larger questions about research directions, problematic
assumptions therein, and theory engagement and development do not receive the same attention
as methods (Beddoes forthcoming; Beddoes and Borrego 2011). In other words, what is focused on
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are micro-issues rather than what could be considered more macro-issues. That could be a problem
for a new discipline whose impact and future are far from certain.

For example, it has been pointed out that EER diversity, equity and inclusion research has
a tendency to study down, rather than study up, meaning that it predominantly problematizes
students, particularly students in non-dominant groups, rather than problematizing institutions,
structures, policies, and people in positions of power (Beddoes 2017; Beddoes and Schimpf
2021). Rather than challenging this tendency, however, the peer review process perpetuates it.
This was clearly evident in our content analysis, for instance, when an article about students’
self-efficacy was commended by reviewers for addressing an important topic (i.e. a topic that
studies down), but the paper was rejected because of methods concerns with analytic process,
small sample size, validity of instruments used, and validity of qualitative analysis, along with
other issues. What we see in this case then is a preoccupation with methods and an absence of
any concern about the problematic assumptions guiding the larger research agenda of self-
efficacy. Theory development and engagement is another example of a macro-issue that has
been neglected in favor of methods micro-issues, and many critiques have been made of the
EER's lack of engagement with theorizing (Beddoes forthcoming; Beddoes and Borrego 2011;
Beddoes, Schimpf, and Pawley 2014; Beddoes and Schimpf 2015).

While the discourse of methodological rigor was undoubtedly successful in establishing
Engineering Education as a new discipline, it remains to be seen whether that can sustain
a discipline if larger (macro) questions about research assumptions, directions, and questions,
as well as theory engagement and development, are not given the same attention. Although
the specificities differ, parallels can be drawn between concerns about theory in feminist
scholarship being detrimental to the future of that field and concerns about methods in
engineering education research. Critiquing the functions that elitist theory had come to
serve in feminist scholarship in the 1980s, bell hooks argued that, ‘There is a place for theory
that uses convoluted language, metalanguage, yet such theory cannot become the ground-
work for feminist movement unless it is accessible ... Visionary feminist theory must be
articulated in a manner that is accessible if it is to have meaningful impact’ (1989, 39). We
might likewise ask of disciplines like EER, Can a continued hyperfocus on methods micro-issues
be the groundwork that sustains the growth of a new discipline and facilitates meaningful impact
into the future?

Aside from the implications of documenting a continued hyperfocus on methods, a second
major contribution of these findings is that they surface a disconnect between editors’ stated
perceptions and what was found in the content analysis of reviews. The editors we interviewed
either did not see the hyperfocus on methods or did not want to acknowledge it in interviews -
we cannot claim to know which. In either case, this disconnect has implications for the
community’s ability to have a critical conversation about this normativity and the functions it
serves. How can a community have a conversation about where to go if it cannot agree on
where it is at? It also has implications for authors trying to navigate the peer review process
because an unacknowledged normativity could be serving inadvertent gatekeeping functions
and causing confusion for authors trying to understand current normativities. For comparative
purposes, it would be valuable to have data on the extent to which similar disconnects exist in
other disciplines.

Conclusion

By opening the black box of peer review and analyzing ‘the context of evaluation - including which
standards define and constrain what' a discipline sees as excellent (Lamont 2009, 3), or how it
conceptualizes ‘quality’, peer review analysis allows us to identify similarities and differences across
and between disciplines. Those differences can revolve around disciplines’ epistemologies, norma-
tivities, and boundary work contours. STS scholars are not alone in their interest in such questions.
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Engineering education scholars in Australia have shown an interest in studying peer review them-
selves (Gardner and Willey 2019; Jolly et al. 2011; Willey et al. 2011a, 2011b), and asking questions
such as, Does peer review ‘actually work to discriminate against innovation and impede the develop-
ment of the field’? (Willey et al. 2011a, 1).

By identifying a dominant normativity shaping EER peer review and its provenance in
disciplinary origins, the findings presented in this article reveal differences between EER and
other disciplines in terms of how quality is conceptualized, perhaps most notably in terms of
how theory fits into those conceptualizations. Further, by revealing a heretofore unknown
disconnect between disciplinary gatekeepers and documentary evidence, the findings revealed
an important point of reconciliation needed among those in the discipline. Given these
findings, it seems that there are indeed peer review normativities impeding the development
of EER on some fronts.

Notes

1. This article refers to both Engineering Education and engineering education research. We intend Engineering
Education to refer to the discipline comprised of institutional structures (e.g. Ph.D. programs, centers, confer-
ences) and engineering education research — abbreviated EER - to refer to the research enterprise that is an
integral part of that new discipline.

2. Earlier work referenced in this article more often referred to Engineering Education and EER as a field rather than
a discipline, for various reasons. While not wanting to impose a strict or clear distinction between those two
terms, we chose to use discipline in this article because Engineering Education does now exhibit (outwardly at
least) many of the features that confer disciplinary status.

3. Here, “editors” means the one Editor, as well as other people with “editor” in their title on the masthead, such as
Associate Editors.

4. By “sets of reviews” we mean all reviews included along with a decision. One set of reviews typically included
comments an Editor, Associate Editor, and an average of three reviewers. For some articles, we had multiple sets
of reviews including both the original submission and a revision, which is why the number of sets of reviews is
higher than the number of articles. For example, we had 10 sets of reviews for the 9 rejected articles because one
of those articles went through two rounds of review before being rejected. The number of sets of reviews for
each eventually published article varied.

5. Here the term “editors” refers to people on the masthead below the Editor with “editor” in their title, and we are
not more specific than that in order to protect anonymity.

6. These perceptions were identified based on data from interviews with authors during Phase One of the study.
Those findings can be found in Cutler, Beddoes, and Croninger (2019b).

7. The term hyperfocus in those works was inspired by Shapin (2005) discussion of hyperprofessionalism in history of
science. As in Shapin’s coining, the prefix hyper denotes that something not inherently bad has gone too far,
such that it has negative implications or outcomes for the discipline.
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