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ABSTRACT

BACKGROUND & CONTEXT

Within the engineering education communities, there appears to be a wide gap between
teaching practice and engineering education research (EER), particularly exhibited in the
distinct research-practice divide in the knowledge production processes.

PURPOSE OR GOAL

The purpose of this paper is to use a sample of published papers on teaching practice to
illustrate how the gaps between effective teaching practice and EER may be bridged.

APPROACH OR METHODOLOGY

We first draw upon three conceptual frameworks or models for Scholarship of Teaching and
Learning for insights. Then we examine a sample of 54 papers on teaching practice published
in 2024 by Advances in Engineering Education, the European Journal of Engineering
Education, and the International Journal of Engineering Education. In our analysis, we marked
down the data collection methods in those example papers, and annotated the research
designs they employed, using methodological terminologies as per research design literature.

OUTCOMES

Our review shows that most of the studies in the example papers used one-group pre-
experimental research designs, which exhibit a lower level of methodological rigour but present
less ethical challenge in implementation than quasi-experimental and experimental designs.
We have identified three strategies for engineering educators to turn their teaching practices
into research papers: utilizing various research designs, applying various genres to academic
writing, and embracing diversity and rigour in studies on teaching practice.

CONCLUSIONS

This paper will help empower academics in engineering to conduct research on teaching
practice, thus enhancing the research capacities of the EER communities.

KEYWORDS
Teaching practice, scholarship of teaching and learning (SoTL), research design.
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Introduction

The divide between practice or usefulness and scholarship or scholarliness is persistent within
the communities of engineering education researchers across the world. This divide is
manifested in the scope statements of major engineering education research (EER) journals
(Liu, 2019). In particular, the American Society for Engineering Education offers two distinct
publishing venues: the Journal of Engineering Education and Advances in Engineering
Education, with the former focusing more on research in terms of using the findings to advance
existing knowledge about engineering epistemologies and learning mechanisms and the latter
focusing more on application or instructional innovations being implemented (Matusuvich &
Benson, 2022; Shuman et al., 2013). The research-practice divide is also manifested in the
separate tracks for preparing papers on engineering education. For example, the Canadian
Engineering Education Association (CEEA) has used two tracks for paper submission —the
“practice” track that includes papers focus on educational interventions or novel practices, and
the “research” track that includes papers that involve systematic inquiries using empirical data.
Although both tracks are legitimate within the EER communities, the intentional differentiation
between practice and research in the knowledge production process suggests a gap between
the two. In a similar vein, education research literature also argues education research and
Scholarship of Teaching and Learning (SoTL) occupy “contested spaces” for those who study
teaching and learning although they could converge in the commons (Grant, 2018).

Further, a wider gap is identified between teaching practice and EER. Beyond good teaching,
a SoTL project needs to be “well defined, carefully and systematically studied, and put in the
context of others’ research, and the results are shared with a broader community” (Bishop-
Clark & Dietz-Uhler, 2012). More specifically, based on empirical findings Borrego (2007)
identified five conceptual difficulties for engineering academics who learn to conduct EER:
framing questions with broad appeal to produce broad implications that go beyond one
classroom; grounding research in a theoretical framework, identifying appropriate
measurements for the constructs (e.g., motivation and creativity), appreciating qualitative and
mixed methods, and collaborating with social science researchers.

To bridge those gaps, efforts have been made within the engineering education communities
on the institutional and national levels to support academics in turning their effective practice
to EER. Examples include programs for addressing SoTL project needs for faculty members
and for graduate students as future faculty members, as documented by Borrego and Streveler
(2014). Looking around, it is not hard to identify those learning opportunities. For example, in
the Canadian context, the CEEA as a professional association hosts EER Institute at its annual
conference. The teaching and learning centres of many universities offer workshops to
empower academics to conduct SoTL projects.

With a similar intent, this paper attempts to use published papers in engineering education
publication venues as examples to illustrate how the gaps from effective teaching practice to
engineering education research may be bridged. To do so, we first draw upon three conceptual
frameworks or models for insights and then present and discuss the strategies as identified
from a review of 54 articles focusing on teaching practice that were published by three
engineering education journals in 2024. We believe that these strategies contribute to the
ongoing supports to engineering academics when they endeavour to turn their effective
teaching practice to quality EER work. Thus, this paper will help empower academics who are
learning to become engineering education researchers and enhance the capacities of the EER
communities in general.

Existing Guidelines for SoTL Studies

We have identified three frameworks that offer approaches to studying effective teaching
practice: Borrego and Streveler's (2014) Engineering Education Inquiry Framework, Miller-
Young and Yeo’s (2015) methodological and theoretical framework to conceptualize and
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communicating SoTL, and a typology of writing genres for SoTL projects (Healey et al., 2020).
These three guidelines are presented in Table 1, Figure 1, and Table 2.

Adapted from their earlier work (Streveler et al., 2007) and Hutchings and Shulman’s (1999)
work on the attributes of a scholarship of teaching, the Engineering Education Inquiry
Framework (Borrego & Streveler, 2014) recognizes four types of inquiry about teaching and
learning, as shown in Table 1.

Table 1: Engineering Education Inquiry Framework (Borrego & Streveler, 2014)

Type of inquiry Attributes of that Type
Teaching Teaching as taught.

Effective teaching | Involves the use of accepted teaching theories and practices.
Scholarly Good content and methods and classroom assessment and evidence gathering,
teaching informed by best practice and best knowledge, inviting of collaboration and

review.

Scholarship of Is public and open to critique and evaluation; is in a form that others can build
teaching and on; involves question-asking, inquiry, and investigation, particularly about
learning (SoTL) student learning.

Engineering Also is public, open to critique, and involves asking questions about student
education learning, but it includes a few unique components. (1) Begins with a research
research question focusing on the “why” or “how” of learning. (2) Ties the question to

learning, pedagogical, or social theory and interprets the results of the research
in light of theory. This allows for the research to build theory and can increase
the significance of the findings. (3) Pays careful attention to design of the study
and the methods used. This will enable the study to hold up to scrutiny by a
broad audience, again creating a potential for greater impact of results.

Note: Authors of this paper have bolded certain words, which suggest the importance of literature review,
purposeful inquiry, use of theory, and methods to various types of inquiry into teaching practice. ltalics
are in the original text.

In their framework, Miller-Young and Yeo (2015) created a research space for SoTL projects
by using various learning theories and research methodologies, and used eight examples in
published papers to illustrate the theory-methodology intersections in SoTL studies. These
example studies are

A. Effect of an office hour meeting and learning reflection
How students describe 3D forces

Who can afford critical consciousness?

Student connections with academic texts

Student choice in reading strategies

Cultivating intentionality and integration

Thinking through the body

Race, Whiteness and Canadian identity

TOMMOOW

Miller-Young and Yeo attempt to use these studies to demonstrate a range of research
approaches to studying teaching practice by drawing upon quantitative and qualitative
methods, various research paradigms (e.g., interpretivism and postmodernism), and a myriad
of learning theories (e.g., behavioursm, cognitivism, social constructivism, and humanism)
(Figure 1).
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Figure 1. A methodological and theoretical framework to conceptualize and communicate SoTL
(Miller-Young & Yeo, 2015)

In their book Writing about Learning and Teaching in Higher Education, Healey et al. (2020)
called for extending the conventional writing genres about teaching and learning inquiries and
presented 11 genres. Table 2 shows five genres that could be published in academic journals,
conference proceedings, or books while leaving out the other genres (e.g., presentations,
opinion pieces, stories, and social media) that would better fit other types of communication
venues.

Table 2. Academic writing genres about teaching and learning inquiries (Healey et al., 2020)

Genres for Characteristics
academic writing

Empirical research Typically include an introduction, a literature review, sections on methods,
articles findings, discussion of implications and limitations, and a conclusion.

Case studies Typically provide a “rich description” of a teaching and learning scenario in
a particular context, and includes an introduction, discussion of the case
study, and implications for other scholars.

Theoretical and Typically draws selectively on relevant literature to “deepen, expand, or
conceptual articles provoke thinking about a particular concept or practice,” without involving
empirical data.

Literature reviews A stand-alone literature review that is typically organized around a guiding
question and includes an introduction and sections on methods for the
review, a synthesis of reviewed literature, and discussion.

Reflective Essays Typically written in the first person to present insights rather than empirical
findings. These essays could be published in an academic journal when
being grounded in literature.

Note: Authors of this paper created this table by summarizing the text in the original work.
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Based on those three frameworks that were created to guide studies on teaching practice, we
have summarized some strategies for SoTL projects in Table 3. These strategies serve two
purposes: (a) providing insights on strategies for turning teaching practice to an academic
paper; (b) offering a starting point for examining examples of published articles on teaching
practice. Keeping these strategies in mind, we embarked on a review of a sample of articles
on teaching practice that we identified from three journals on engineering education.

Table 3. Strategies for SoTL projects, as suggested by three existing guidelines

Guidelines

Strategies for SoTL projects

Engineering  Education  Inquiry
Framework (Borrego & Streveler,
2014)

Identify strategies for attaining the level of rigour that is
desired by a SoTL project;
Increase the level of rigour by using relevant literature,

asking research questions about student learning,
grounding the study in a theory; and subjecting methods
to scrutiny and a critical examination by a broad
audience where appropriate.

A methodological and theoretical e Get familiar with learning theories;

framework to conceptualize and e Align research methodologies with learning theories
communicate SoTL (Miller-Young & used.

Yeo, 2015)

Academic writing genres about e Identify the purposes of inquiries about teaching and
teaching and learning inquiries learning;
(Healey et al., 2020) e Choose appropriate writing genres that fit the project.

Review Method

For the purpose of this paper, we selected a sample of recent papers on teaching practice for
review and analysis. These papers were published in 2024 by three journals: Advances in
Engineering Education (AEE), the European Journal of Engineering Education (EJEE), and
the International Journal of Engineering Education (IJEE). These journals were selected
because they all purposefully publish papers on teaching practice. For example, AEE’s
mission statement states “to disseminate significant, proven innovations in engineering
education practice, including those that are enhanced through the creative use of
multimedia” (n.d.). EJEE states that it “invites relevant contributions that

combine scholarliness with usefulness for improving engineering education” (n.d.). IJEE
publications do include papers on teaching practice although this is not explicitly stated.
These three journals represent three geographic communities of researchers who engage in
research on engineering education—the United States for AEE, Europe for EJEE, and a
broader international community for IJEE.

In our review, by reading through the title and the abstract of each publication, we identified a
total of 54 articles on teaching practice: 6 from AEE, 9 from EJEE, and 39 from IJEE. For each
of the selected articles, we extracted the following information:

Effective practice / intervention

Purpose / research questions

Theory / theoretical perspectives

Research design / approach, including data source and analysis methods

Key findings

These components of the articles were included in our review because we intend to present
both the practice aspect (i.e., effective practice / intervention) and the research aspect (i.e.,
research purpose / questions, use of theory, research design); and key findings are included
to report the impact of the effective practice. In our analysis, we marked down quantitative
or/and qualitative methods, and annotated the research design using methodological
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terminologies as per research design literature (Bell, 2010; Marsdena & Torgerson, 2012;
Rosenthal & Rosnow, 1991; Salkind, 2010).

Results

In this section, we will first present our observations about the six AEE articles and the nine
EJEE articles that studied teaching practice. Our summaries of the effective practice /
intervention, research purpose or questions, any theoretical perspectives involved, research
design or approach, and key findings in these 15 articles can be found in two tables in the
appendix of the pre-print version of this paper (Liu, 2025). Regarding the results from our
review of the IJEE articles, we cite those articles that provide additional characteristics
associated with projects on teaching practice.

The following can be observed about the research designs in the six AEE and nine EJEE

articles.

e 14 of these articles involved an educational intervention, with one exception (Bekar et al.,
2024) that proposed a new instructional method.

e Ofthese articles, 11 used a One-Group Posttest-Only Design, in which data were collected
from one student group who was exposed to an intervention and was subject to some kind
of post-test that was administered after the intervention (e.g., Schauer et al., 2024 in AEE
and Agrawal & Heydenrych, 2024 in EJEE). Two articles (Martin et al., 2024; Picho-Kiroga et
al., 2024) employed a One-Group Pretest-Posttest Design, in which one student group was
assessed before and after the intervention. One article (Melville et al., 2024) utilized the
One-Group Time-Series Design, in which the same group of individuals were tested
multiple times when they were exposed to the intervention (i.e., virtual labs in this study) at
different points in time. One article (Brandimartea et al., 2024) used the Alternative
Treatment Postest-Only Design, in which two comparison groups were exposed to two
different interventions (i.e., different interdisciplinary activities interacting with circus
students in this study) and then were assessed after the exposure. Note that neither
authors of these articles specified their research design using those terminologies.
However, these studies demonstrated the characteristics of those research designs, which
Salkind (2010) call as “pre-experimental designs.”

e Seven of these studies were quantitative using student survey and test data while five of
them were qualitative, using interviews, responses to open-ended survey questions, or
student reports data. Three studies (Bekar et al, 2024; Grigg & Verleger, 2024; O’Mahony et al.,
2024) used both qualitative and quantitative methods. Note that these studies may not be
“mixed methods” studies as defined in mixed methods research literature (see the
distinction in Creamer, 2018) as they simply used quantitative and qualitative data for
analysis without necessarily involving an integration.

e One study (Hammoda & Winkler (2024) indicated “case study” in the article as a writing genre,
instead of a methodological approach in research design literature (Stake, 2006; Yin,
2009).

e Nine articles explicitly used theoretical perspectives to inform their studies, and three
articles (Agrawal & Heydenrych, 2024; Dutra & Calvao, 2024; O’Mahony et al., 2024)
included an in-depth literature review section to explain the key concepts for the studies,
which also serve the purpose of providing solid conceptual foundations for the studies.

Thirty-nine of the 116 IJEE articles published in 2024 focused on teaching practice. We
highlight the following distinctive types of articles within the IJEE publications as some of these
are not as notable in the articles we reviewed in AEE or EJEE.

e Literature reviews, which were not captured in the EJEE or AEE samples. In the semi-
systematic literature review paper published by IJEE (Teckmen-Araci, 2024), the authors
identified 60 papers published or presented between 1995 and 2019 about various
approaches to teaching creativity within engineering schools in different universities. The
review showed progressively increased endeavours to foster creativity in engineering
education over time.

103 https://doi.org/10.52202/086293-0011



e Case studies, which were identified as a writing genre in six I[JEE papers. For example, in
one of them an investigation was conducted on the impact of a series of in-class group
quizzes on students’ class attendance and academic performance in a civil engineering
course at a university in the United States, with the results showing that students’
attendance improved and written survey responses revealed positive feedback (Jin &
Daher, 2024). This kind of “case study” aligns with what Lauri Malmi et al. (2018) called
“case reports” that describe an educational intervention (e.g., a new instructional or
assessment method or a new learning resource or tool), in a specific educational setting,
sometimes accompanied with an evaluation study. Another “case study” example was
designing a closed-loop teaching model in the field of Internet of Things based on principles
of outcomes-based education and the CDIO (conceive-design-implement-operate)
framework, followed by a validation study that involved comparisons of the performance of
an experimental group that was exposed to the new teaching method and that of a control
group at a technical college in China (Li et al., 2024).

e Empirical studies that focused more on instructional or curriculum design than assessment.
These papers may also be called “case reports” although their authors may not use this
language to define the nature of their studies. What makes these articles distinctive is that
they typically do not include an evaluation study. Here are two examples. In one example,
the descriptions of 78 industry cases were analyzed via a thematic analysis to identify
dominant trends that informed the design of an interactive digital tool to support instructors
and students of two graduate-level engineering courses in ideation and solutions
development activities (Kunratha et al., 2024). In another example, interviews with 38
elevator industry experts and open-ended survey data were analyzed using the grounded
theory to elucidate the key elements and structure of a curriculum framework in Chinese
vocational colleges (Tao et al., 2024). Neither of these studies involved any evaluation of
the tool or framework designed. Interestingly, this type of study appears to often use
qualitative data as evidence.

e Qualitative studies. Qualitative studies are worth additional attention because many
engineering or STEM educators are often better versed in conducting studies that involved
quantitative data and may hesitate to conduct a study that only used qualitative data. As
shown above, qualitative data such as interviews and responses to open-ended survey
questions were used to construct an instructional tool (Kunratha et al., 2024) or a
curriculum framework (Tao et al., 2024). Interviews can also be the primary data source
for evaluating an instructional intervention. For example, semi-structured interviews with
24 students who took a Mathematics’ Foundations Applied Engineering course that
integrated purposefully designed Computational Thinking sessions were thematically
analyzed to illuminate the strengths of the approach and areas for improvement (Diaz et
al., 2024).

e Studies using a “quasi-experimental design,” which were not captured in the EJEE or AEE
samples. Two IJEE papers employed this research design. One study (Galan-Diaz et al.,
2024) assessed the impact of computer simulations on student learning in a civil
engineering course, by involving two existing student groups as an experimental group and
a control group over a period of 8 years through a pre-test, a post-test, and a survey in
addition to the final examination data. The results showed that the experimental group
consistently outperformed the control group in the final exam and reported a higher
satisfaction level and better clarity about subject matters of the course. The other study
(Sha et al., 2024) actually used an experimental design because students taking the same
mechanics of materials course were randomly assigned to two classes, and compared in
the final exam scores, psychological scales, and structured interviews after one class
purposefully engaged in peer learning whereas the other class did not. The results showed
that the experimental class did significantly better in the final examination, the deep
approach to learning, critical thinking, teamwork, and relieving social avoidance.
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Discussion and Conclusions

The purpose of this paper is to use published EER papers as examples to illustrate how the
gaps between teaching practice and engineering education research can be bridged, or in
other words, how to turn effective teaching practice into an engineering education research
project for an academic paper. To address this, we reviewed a sample of 54 articles focusing
on teaching practice that were published in 2024 by three journals on engineering education—
AEE, EJEE and IJEE. Although we cannot claim that this sample is representative of all the
studies that investigated teaching practice in engineering education settings, these papers,
when examined as a whole, poignantly reveal three strategies for engineering educators:

e Utilizing various research designs for studying teaching practice.

e Applying various genres to academic writing on teaching practice.

e Embracing diversity and rigour in studies on teaching practice.

These strategies are not only well supported by the papers we reviewed but also align with
those ones in Table 3 that are derived from the three frameworks guiding SoTL studies, thus
demonstrating interpretative and theoretical validity in reference to Maxwell’s (1992) typology.

Utilizing Various Research Designs

The articles we reviewed for the purpose of this paper offer examples for a range of research
designs that are associated with various levels of rigour, namely, low, medium, and high, in
general terms. This association can be illustrated in Table 5.

The pre-experimental designs have a low research rigor because these designs are subject to
various threats to the internal validity, including history (i.e., the effects of “normal” education
experience on the effected changes), maturation (i.e., learner may improve over time due to
increasing maturity), and design issues for lack of an initial baseline for measuring changes
(Marsdena & Torgerson, 2012). When changes are observed from pre- to post-tests and
comparisons between two groups are made, the group differences can be ascribed to the
intervention that one of the groups was exposed to. However, when no randomization strategy
is used to create the two groups, the two-group design is quasi-experimental. Randomization
helps strengthen the internal validity of an experiment and mitigate biases (Cox, 2009). As
such, an experimental design affords a high level of rigour.

Table 5. Three levels of rigour in research designs for studying teaching practice

Rigour Types of Design Research Designs Notations (R: randomization; X:
intervention; O: Observation)
Low Pre-experimental  One-Group Posttest-Only  One group: X ——O
Design
One-Group Pretest- One group: O1 —— X —— 02
Posttest Design
Posttest-Only Control- Group 1 (Experimental): X —— O
Group Design Group 2 (Control): —0
Alternative Treatment Group 1: X1 ——O
Posttest-Only Design Group 2: Xz 0
Medium  Quasi- Pretest-Posttest Control- ~ Group 1 (Experimental):
experimental Group Design O X —— O»
Group 2 (Control):
O —02
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One-Group Time-Series One group: O1 — X —02 — X —O03
Design

High Experimental Pretest-Posttest Control- ~ Group A (Experimental):
Group Design, with
randomization for group O X =
creation Group B (Control):

R [oF} O2

Although an experimental design is like a “holy grail”, very often it is not feasible to implement.
An ethical challenge is that an instructor cannot randomly split their students into two groups,
while asking one group to be exposed to a conceptually more effective pedagogical approach
than what the other group would be taught. This may explain why most of the studies we
reviewed employed one-group designs. It is worth noting that the One-Group Time-Series
Design appears to be ethically feasible while promising reasonable methodological rigor. In
this design, the instructor starts with a pre-test for obtaining the “baseline,” and then
intentionally expose the whole class of students to an intervention once, or more than once,
while assessing the students multiple times through learning assessment methods to evaluate
the effectiveness of the intervention. The study conducted by Brandimartea et al. (2024) offers
a good example for this design. In addition, to strengthen the rigour of a study, theories will
help strength the research design when an experimental study is not a feasible option (Gibson
et al., 2002). For this reason, engineering instructors should include theoretical perspectives
to inform and complement the design of their studies on teaching practice.

Further, engineering educators should not be hesitant to use qualitative methods alone in their
studies. Qualitative methods such as interviews, focus groups, observations, and student
reports offer rich insights about students’ experiences and perceptions. Students’ own words
provide powerful evidence for the impacts of the instructional innovation introduced to the
class, as shown in several examples we reviewed (Diaz et al., 2024; Kunratha et al., 2024;
Tao et al., 2024).

Applying Various Writing Genres

As shown earlier in Table 2, Healey et al.’s (2020) writing guide offers five academic writing
genres for preparing manuscripts on teaching practice. The articles reviewed for this paper
provide examples for three of those writing genres: empirical research articles, case studies,
and literature reviews. Beyond these three, there are theoretical and conceptual articles and
reflective essays. An example for “theoretical and conceptual articles” (not encountered in our
review in this paper) is a conceptual paper that addresses the question “Is artificial intelligence
really the new big thing that will revolutionise learning and teaching in higher education?”
(O’'Dea & O’Dea, 2023).

While most of the studies on teaching practice have focused on presenting the effective or
innovative pedagogical methods used in courses, as found in this review paper, a small
number of papers published by IJEE also showcase another aspect of teaching practice—
curriculum or instructional design. Specifically, examples we reviewed include the creation of
a curriculum framework (Tao et al., 2024) and the design of a learning tool (Kunratha et al.,
2024) or a novel course design method (Bekar et al., 2024). This distinctive focus provides
another way to diversify academic writing about teaching practice.

In addition, the diversity of genres in writing about teaching practice is also reflected in the
versatility in the formats in which papers are written in the field of SoTL. For example, the
Journal of Scholarship of Teaching and Learning (JoSoTL) accepts three types of submissions:
articles (“data-driven formal research projects with appropriate analysis, formal hypotheses
and their testing, etc.”), case studies (“focuses on an intense analysis of a specific teaching
situation or problem that led to a solution”), and reflective essays (“essays that are
philosophical in nature and challenge current practice, encourage experimentation, or draw
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novel conclusions.”). An example of a “reflective essay” is one that offered an alternative layout
of rubrics from concept development and design thinking perspectives (Furman, 2024).
Similarly, the International Journal of Teaching and Learning in Higher Education accepts three
types of submissions: (a) “research articles;” (b) “instructional articles”, which are shorter than
“research articles” but resemble what JoSoTL calls “case studies”; and (c) “review articles.”

It is noteworthy that the writing genres may be associated with stages of a project on teaching
practice. For example, a stand-alone literature review can be prepared at the early stage of a
project. A “case study” paper can be written for a project that is completed. A reflective essay
can be crafted to demonstrate critical reflections on existing teaching practice.

Embracing Diversity and Rigour

The third strategy—embracing diversity and rigour—is related to, and extends beyond, the first
two strategies. It is a mindset that is appreciative of both diversity and rigour in the academic
work for transferring practice to research. The range of research designs and writing genres
that could apply to papers on teaching practice in engineering has opened up a myriad of
possibilities for engineering educators who aim to write about their teaching practice. This
diversity does not mean that papers on teaching practice are like a “melting pot” and can be
“wishy-washy” or less rigorous than engineering education research on other topics. Rigour
and quality can, and should, be maintained by grounding the study in relevant literature and
theory, and choosing a research design that is subject to scrutiny within the engineering
education communities. With this mindset to recognize both diversity and rigour, engineering
educators are better prepared to contribute to the evolving field of scholarship of teaching and
learning in engineering education.

In closing, this paper identifies intellectual gaps and ways to bridge the gaps for engineering
instructors who aspire to turn their purposeful teaching practice into publishable academic
papers. Here are some concrete actions that they could take:

e Develop understandings about various research designs and their association with
levels of rigour (gap), and choose to use a research design that is ethically feasible to
the teaching context (solution).

e Develop understandings about various genres for writing about teaching practice (gap),
and use genres that fit in with the stages of a project (solution).

e Beware that diversity and rigour are not necessarily in tension (gap), and appreciate
both diversity and rigour in one’s own work and in others’ work (solution).

Finally, it is highly important for engineering instructors to familiarize themselves with literature
on pedagogy. This is not only because using literature to inform practice is another critical
component of scholarship of teaching and learning but also because learning theories play a
significant role in enhancing the research design and rigour in projects on teaching practice.
Therefore, for those instructors who are interested in conducting research on teaching practice
in their engineering classrooms, start the journey with searching and reading literature relevant
to their own teaching.
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