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Abstract— As a field, engineering education research (EER)
draws from multiple disciplines and geographic regions. This
presents challenges in the process of peer reviewing EER
manuscripts, as peer reviewers typically do not receive formal
training in critiquing research publications. We investigated how
EER scholars develop an understanding of how to conduct peer
reviews of manuscripts related to engineering education. We draw
from theories of cognition and schema development to address the
following question: What aspects of EER manuscripts are
reviewers paying attention to, and how do these aspects differ for
reviewers from different geographic regions?

The context for this study was a mentored peer reviewer
program, which pairs less experienced reviewers (mentees) with
experienced reviewers (mentors) to review a set of manuscripts.
Participants (#=27: nine mentors and 18 mentees) from six
countries and varied levels of expertise were organized into triads
(one mentor and two mentees). Each triad collaboratively
evaluated each manuscript, crafted feedback to authors and
formulated recommendations to journal editors. Data collected
from participants included Structured Peer Reviews (SPR) that
prompted participants to comment on the main strengths and
weaknesses of a short EER manuscript and formulate a
recommendation to the editor. All participants completed SPRs
for one manuscript prior to the program (Pre-SPR) and a second
manuscript at the end of the program (Post-SPR). SPRs were
coded and categorized into six themes: context, methods, results,
discussion, mechanics, and EER relevance. Themes were
categorized into codes related to positive or negative assessments.

The preliminary analysis presented in this paper focuses on the
extent to which reviewers converged in the breadth of what they
commented on in the pre- and post-SPR forms. Results were
compared based on where participants earned their doctorate.
Differences between participants from different geographic
regions emerged in the Pre-SPR data but were minimal in the post-
SPR. This research provides a foundation for considering peer
review as a form of professional development as findings suggest
that training affects reviewers’ understanding of EER scholarship.
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I. INTRODUCTION

Advancing knowledge in any discipline relies on peer review
of academic publications, wherein every aspect of a manuscript
is critiqued by scholars with relevant expertise. In addition, the
outcomes of peer review affect nearly every aspect of an
academic’s career, including funding, awards, promotion,
tenure, and performance evaluations [1]. Yet scholars receive
little or no training in effective and constructive peer review,
leading to uneven quality, inappropriate personal remarks, bias,
and lack of constructive feedback [2]. Harsh reviews result in
exclusion of individuals from the academic community,
particularly for scholars from marginalized groups [3]. Thus,
there is a need to provide training to peer reviewers. To provide
effective professional development in peer review, it is
important to understand how scholars develop peer review
skills, including their understanding of how to critique
scholarship. This is especially important in the field of
engineering education, where researchers hail from a variety of
disciplines and cultures [4], which may influence strengths and
weaknesses they focus on when reading journal manuscripts.

This paper presents preliminary findings that are part of a
larger study of how participants in a peer reviewer training
program [5] build mental models, or schema [6] as they develop
reviewing skills, and what aspects of those schema are shared
between reviewers from different disciplinary and cultural
backgrounds, in particular as identified by geographic region of
doctoral training.

II. LITERATURE REVIEW

A. Cognition and Schema Development

Cognition is the process of thinking and building knowledge;
schema, or models of concepts stored in memory, are the
building blocks of cognition [6]. Schema can also be defined as
the process of building those mental models [7]. Specific to
cognition during reading, schema are considered the



“fundamental elements upon which all information processing
depends” (p. 33). Information processing starts with sensing
incoming information through selective attention [8]; what
individuals notice and pay attention to is the start of cognition
and or building knowledge and understanding. Thus to
understand how individuals are developing mental models about
a process such as peer reviewing, an important first step is
identifying what they are paying attention to as they go through
that process.

B. Analyzing Peer Reviews

In a study of reviews submitted to American Psychological
Association journals [9], researchers characterized the
weaknesses reviewers articulated in their recommendations,
specifically in terms of the planning and execution of the study
(conceptualization, design, method, analysis, interpretations,
and conclusions) and presentation (quality of expression). Two-
thirds of the weaknesses identified were related to planning and
execution of the study, with the remaining one-third focusing on
presentation. There was minimal consensus across reviewers as
to whether to Accept, Revise or Reject, although there were few
disagreements across reviewers about specific issues in the
paper, or what aspects of the papers they paid attention to.

While it is likely that disciplinary background would affect
what individual reviewers might focus on when critiquing a
manuscript, it is less clear what effect, if any, geographic and
cultural differences might have on that process. For example,
different countries have different academic training models and
degree requirements for doctoral studies [10] that prepare
graduates, particularly those in the social sciences, differently
for conducting independent research [11] and potentially for
critiquing literature. Thus, this study addresses the question:
What aspects of EER manuscripts are reviewers paying attention
to, and how do these aspects differ for reviewers from different
geographic regions?

III. METHODS

A. Overview of Study

Data were collected from participants (n=27; 9 mentors and
18 mentees) in a peer reviewer training program [5] in which
participants were formed into nine triads that each completed
three peer reviews of manuscripts submitted to an engineering
education journal. All recruitment and data collection
procedures followed approved IRB protocols.

B. Participant Selection and Background

The 18 mentees were selected through a competitive, online
application process that collected demographic information,
professional background (their Ph.D. concentration, institution
at which they earned their doctorate, and year earned), current
position, relevant EER experience, confidence reviewing EER
manuscripts, and the number of EER colleagues with whom
they regularly interact. Participants were chosen based on a
baseline level of experience and their desire to help advance
EER through peer review. Special consideration was given to
individuals deemed “lone wolves” who were not well
connected to an EER network [12] and participants from
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diverse demographic groups. The nine mentors were invited to
participate based on their experience in EER and
recommendations from journal editors. Mentors provided
similar background information as mentees, with additional
questions related to mentoring experience. In total, mentors and
mentees represented 23 universities in six countries.
Participants’ levels of experience included graduate students,
postdoctoral researchers, and faculty. Participants’ disciplinary
backgrounds were in social sciences, engineering, and
engineering education.
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and submit

Discuss
manuscript

Review #1 | Review #2 | Review #3 | Program Completion
SPR-1 SPR-2 SPR-3 Post-SPR

Fig. 1. Schematic of program activities of mentors and mentees in the
mentored review program [5].

Draft reviews
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C. Data Collection and Analysis

Triads (one mentor and two mentees) were formed based on
participants’ time zones and areas of expertise. After an
orientation session and training in conducting peer reviews and
the journal’s review criteria, each triad completed reviews of
three articles submitted to an EER journal (Figure 1).
Participants were asked to complete a Structured Peer Review
(SPR) form prior to the triad’s first meeting (Pre-SPR), for each
manuscript they reviewed as a triad (SPRs 1, 2, and 3), and after
their final triad review was submitted (Post-SPR). The SPR is
an online questionnaire that asked participants to describe the
five most notable strengths and weaknesses of a manuscript,
recommend a decision to the editor (Accept, Minor Revision,
Major Revision, or Reject), and make a 200-word justification
of their recommendation (Figure 2). Participants were
instructed to fill out their SPRs individually and use them as a
starting point in their discussions with their triads. Of the 27
participants, 26 consented to participate in the research, and
their responses on the Pre-SPR and Post-SPR are the source of
data for this paper. In addition, one mentor dropped out after
collection of the Pre-SPR and was replaced by a second mentor

for the rest of the program.

The Pre-SPR and Post-SPR were based on 1000-word
manuscripts that had been submitted to a peer-reviewed EER
journal (different from the journal to which the manuscripts
they reviewed with their triads were submitted) and were used
with permission from the authors for research purposes.
Participants were told to review the Pre- and Post-SPR
manuscripts assuming they had been submitted to an
engineering education journal. Triads completed an SPR on the
same manuscripts, one for the Pre-SPR and one for the Post-
SPR.

The Pre-SPR article and SPR form (Figure 2) were
introduced to participants at the start of the training program
during orientation prior to the first triad meetings. Strengths and
weaknesses from the Pre-SPR were used to develop the initial



list of codes, which were adjusted, added or combined
throughout analysis to increase interrater reliability.

The final codes were organized into six themes: Context,
Methods, Results, Discussion, Mechanics and Structure, and
EER Relevance. Within each theme, codes were organized as
strengths (positive attributes) and weaknesses (negative
attributes) (Figure 3). Once codes were finalized, they were
inserted into the SPR form as drop-down lists that respondents
could select within strengths and weaknesses in the Post-SPR.
The 200-word justification of the recommendation to the editor
was kept as an open-ended response.

After each triad had completed three reviews, they were sent
the manuscript to review for the Post-SPR. All of the 200-word
justifications of the recommendations to the editors were coded
independently by two researchers with an interrater reliability
(IRR) of 70%. IRR was determined by having each coder
independently assign SPR codes to relevant sections of the 200-
word justification of the recommendation to the editor. In some
responses, a single code appeared more than once; however, a
single SPR code was only counted once in each 200-word
response. IRR was calculated by dividing the total number of
codes cited by each rater by the number of codes upon which
both raters agreed. To ensure integrity of the analyses, only the
codes that both independent coders agreed upon were used.

Structured Peer Review

Greetings JEE Mentored Review Program Mentee or Mentor,
Use this template to complete Structured Peer Reviews
(SPRs). SPRs are a way to begin

thinking about a manuscript review. Your responses may be
first impressions that may

change; there are no right or wrong answers. We will not
share these responses with your

triads, but feel free to use them as a start to your
discussions.

Thank you,

The JEE Mentored Review Program Research & Evaluation
Team

1. Email
2. Your Name
3. Who is your mentor (choose yourself if you are the
mentor)?
4. Manuscript Title
5. Which SPR are you completing?
a. Pre-SPR
b. Manuscript 1
c. Manuscript 2
d. Manuscript 3
e. Post-SPR
6. What are up to five significant strengths of this
manuscript?
7. What are up to five significant weaknesses of this
manuscript?
8. What would be your recommendation to the editor?
a. AcceptAs Is
b. Minor Revision (revise and resubmit; no need for
another round of reviews)
c. Major Revision (revise and resubmit; needs another
round of reviews)
d. Reject
9. Explain the basis of your recommendation for the editor
in 200 words or less.

Fig. 2. Structured Peer Review (SPR) questionare used for the Pre-SPR.
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Fig. 3. Categories and codes used in analysis.

The Pre- and Post-SPR response rates were both 96% (25 of
26 participants). In the following analyses, we report results for
codes that evidenced convergence by at least 50% of reviewers
(which we defined as “convergence”) in strengths, weaknesses,
or justification. It is important to note that some codes had 50%
convergence in strengths or weaknesses and the 200-word
justification to the editor. Our research team assumed that
convergent codes reflected in the strengths or weaknesses and
the justification were more important to reviewers than codes
that were only identified within strengths or weaknesses and not
mentioned in the justification. In Figure 4, the codes referenced
in the strengths or weaknesses and in the justification are
denoted with a superscript.

Due to the limited size of our sample, to study differences
in reviewers’ evaluations across geographic contexts we split
our comparison into two geographic regions based on where
participants earned their Ph.D. degrees: The United States
(U.S.; 19 participants) and Africa, Australia, Canada, and
Europe (AACE,; 8 participants).

IV. PRELIMINARY RESULTS

The Venn diagram in Figure 4 illustrates the summary of
what U.S. and AACE participants paid attention to in their SPR-
Pre and SPR-Post. In their responses to the Pre-SPR, 17 U.S.
reviewers converged at least 50% of the time in noticing three
aspects of the manuscript within two categories (Context and
Methods). The eight AACE participants converged only on
Inadequate literature review (code C-1N) at least 50% of the
time for the SPR-Pre. Both groups converged on Relevant to
EER and/or Timely (e.g., COVID) (code E-3P) in reviews of the
Pre-SPR. In their responses to the Post-SPR, the six AACE
respondents and 19 U.S. respondents both converged at least
50% of the time in noticing C-1N and Research questions not
stated clearly (code C-4N). The AACE respondents converged
on C-IN and U.S. respondents converged on C-4N in their
responses to both the weaknesses of the manuscript and their
200-word justifications to the editors (denoted by the
superscripts in Figure 4). U.S. participants also converged on
one additional code (E-3P). These results indicate possible
differences in the tacit understanding of what reviewers
construe as important indicators of value and quality of EER



scholarship based on the cultural norms of the geographic
region where they received their Ph.D. training [11].

It is also interesting to note that the ratio of the of Major
Revisions to Reject decisions remained consistent for both U.S.
and AACE reviewers across the Pre- and Post-SPR. Both of the
1000-word articles used for research purposes for the Pre- and
Post-SPR were chosen for their similarities in quality; both had
received recommendations of Major Revisions and Reject from
peer reviewers, with the editor ultimately deciding on Major
Revisions. We are unsure if these differences are a result of
cultural norms or an inherent predisposition of certain scholars
to choose Major Revisions over Reject and vice versa.

Pre-SPR Post-SPR
AACE AACE
n=8 n=6

Major Revisions: 50%
Reject: 50%

Major Revisions: 50%
Reject: 50%

u.s. u.s.
n=17 n=19
Major Revision: 35% Major Revision: 32%

Reject: 65% Reject: 68%

Fig. 4. Comparison of the codes used to characterize what reviewers from the
U.S. and from Africa, Australia, Canada, and Europe (AACE) noticed at least
50% of the time. Codes for context (C) are defined in Figure 3; other codes are
defined as Inadequate description of research methods (M-5N) and EER
Relevance: Relevant to EER and/or Timely (e.g., COVID) (E-3P). The
superscript by codes C:1N and C:4N indicates that these aspects were identified
in the strength/weakness lists as well as the 200-word justification to the editor.

V.

VI. FUTURE DIRECTIONS AND CONCLUSION

The results from our preliminary study are from 19 U.S. and
eight AACE scholars from the first cohort of the peer review
training program. These results show possible differences
between the criteria that reviewers from different geographic
regions use to evaluate manuscripts; this will be further
investigated with data from additional cohorts. We
acknowledge that this is a relatively small sample, however,
other studies that investigate peer review are also limited to a
small sample, typically two to three reviews for a single
manuscript [9]. The use of the abbreviated manuscripts allowed
us to collect 25 responses for two separate manuscripts, a much
larger sample in comparison. Additionally, we have data
collected from two additional cohorts (49 new participants), 14
of whom received their Ph.D. degrees from a university outside
of the U.S. This larger sample will allow us to expand our
analysis and investigate trends based on continent or even
country. Some of the participants in the AACE group in the first
cohort received their Ph.D. training in Canada. However, to
preserve the anonymity of the participants as well as aid in
statistical analysis, we plan to group by continental region in

future analyses until we have collected an adequate sample
from any one specific country.

Figure 5 shows the current breakdown of the continents
where participants received their Ph.D. in our combined
cohorts, with 56 from North America and six each from Africa,
Australia and Europe. In addition to the SPR data that we shared
in this paper, we have also conducted think aloud protocol
(TAP) or cognitive interviews with participants. These
interviews will allow for a deeper analysis on the similarities
and differences about what these individuals are taking note of
as they conduct their reviews. It will also allow for exploring
the tacit understandings about value and quality of EER
scholarship that are shared by scholars trained from around the
world, and how those understandings are shared between
mentors and mentees. We further plan to analyze how the ratio
of positive to negative comments may vary by continental
region.

We acknowledge that engineering education is a global
enterprise and that scholarly review, particularly in doctoral
credentialing, varies by geographic region. We are thus
motivated to further explore differences seen in this preliminary
data with the expectation that understanding and valuing these
differences can lead to better peer reviewer training as well as
a more inclusive global community of scholars.

-

Fig. 5. Summary of the continents where the participants received their Ph.D.
training for three cohorts of the program combined (»=72 total).
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