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Abstract

Context

India needs to improve its Engineering Education Research (EER) to
address its unique educational requirements and align with the
visionary goals set forth in the National Education Policy (NEP) 2020.
To truly follow the NEP 2020 vision, we need to understand and tackle
the challenges stopping us from diving deeper into EER.

Purpose or Goal

Engineering faculty in India are one of the key stakeholders as they
can engage in EER in alignment with the vision of NEP 2020.
However, an extremely low participation of engineering faculty in
EER remains a major concern. Therefore, this work aims to
systematically explore the barriers to engaging in EER in India and
suggest potential directions to overcome these barriers via dialogue
with stakeholders about enablers.

Methods

A qualitative approach was used in this study to gather insights and
perspectives from various stakeholders regarding the barriers to
engaging in EER in India and potential enablers. Semi-structured
interviews were conducted with engineering education researchers,
and leaders at engineering education institutes in India. Collected data
was analyzed using thematic analysis and specific themes are
reported.

Outcomes

This study identifies barriers and enablers to facilitate high-quality
EER in India, provides recommendations for institutional and
governmental policies, and motivates individuals to implement
practical solutions. A few of the barriers we found include a lack of
institutional support for EER, bridging research and teaching practice
in academia, disciplinary silos, lack of direction, lack of recognition of
EER as a field of inquiry, a small community of EER researchers, and
lack of funding. Some enablers found include motivation to advance
EER in India, institutional recognition, acknowledgment of EER by
the engineering community, capacity building and collaborations,
technology-based research, and NEP 2020.

Conclusion

This analysis provides valuable guidance for future research and policy
initiatives aimed at enhancing engineering education in India. The
findings can be utilized by stakeholders at both individual and systemic
levels to drive positive change within the EER ecosystem in India.

Keywords— Barriers; Enablers; Challenges; Engineering education
research, EER in India

I. INTRODUCTION

NGINEERING Education Research (EER) is a multifaceted

field that goes beyond traditional education and research

boundaries. It encompasses reforming, implementing, and
exploring interdisciplinary aspects of engineering education.
EER aims to tackle worldwide issues in higher engineering
education, such as attracting students, fostering skills across
disciplines, and managing intricate knowledge (Borri &
Maffioli, 2008). This interdisciplinary domain involves
engineering, science, social science, and educational
psychology researchers. By incorporating advancements in
engineering education and learning sciences, EER seeks to
improve teaching methods and prepare well-rounded graduates
capable of making societal impacts (National Academies of
Sciences, 2018).

India with its rich history of academic excellence and its
burgeoning role in the global technology arena, presents a
unique backdrop for EER. Performing quality EER could help
the nation's academic institutions be at the forefront of
producing world-class engineers. However, there are only
limited systematic comparisons available for EER across
various national and cultural settings. This holds true for India
as well, where EER has a limited presence in both historical and
global contexts. This limitation hinders its ability to be widely
disseminated and recognized within the broader academic
community. We realize that the journey of integrating EER into
the Indian academic fabric has its own set of challenges and
opportunities that need to be identified and resolved. India has
taken steps towards incorporating the advancements towards
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engineering education in the form of NEP 2020, for which the
current status is now in its implementation phase. Between
2020 and 2023, the government conducted webinars and
informational sessions across various institutions.

Specifically, in the domain of EER, there is a noticeable gap
in discussions related to the historical foundations of the
engineering profession. A limited number of individuals in this
field genuinely delve into historical aspects in their research or
pedagogical approaches, as noted by (Wisnioski, 2015).
Previous unsuccessful initiatives in the field, which have led to
a sense of caution, coupled with misunderstandings or
misconceptions surrounding the concept of the Scholarship of
Teaching and Learning (SoTL), can also serve as significant
deterrents or obstacles that discourage individuals from
engaging in EER. For a new researcher, the challenges of
understanding theoretical frameworks and establishing the
credibility of qualitative research remain large obstacles (Smith
& McGannon, 2018). In a study conducted by (Streveler et al.,
2015), which aimed to familiarize Ph.D. students with the realm
of EER, the participants recognized that the most conceptually
demanding elements included understanding the theoretical
framework, grappling with qualitative and mixed-method
approaches, and establishing the credibility of qualitative
research. Despite the complexities, the students managed to
navigate these challenges by leveraging their existing
engineering knowledge and past experiences. They connected
these insights to their educational experiences or various facets
of their professional engineering roles.

Considering the above-mentioned facts, this paper aims to
provide a comprehensive understanding of the barriers and
enablers influencing engagement in EER in present-day India.
Drawing from insights by researchers, leaders, and other
stakeholders, we have explored the intricate dynamics at play,
offering insights that can guide future endeavors in this critical
field in India.

II. LITERATURE REVIEW

While a longstanding interest has persisted in enhancing and
documenting engineering education, the formal recognition of
EER as a discipline-specific area within education research
remains a relatively recent development compared to research
in conventional engineering disciplines that have been around
for many decades (Council, 2012; Johri & Olds, 2014;
Lohmann & Froyd, 2010). New entrants into EER often
originate from faculty roles within engineering or related
domains, driven by a shared ambition to enhance educational
practices (Duschl & Bybee, 2014). As a result, the field of EER
has traditionally emphasized two key areas: one is centered on
expanding participation, and the other concentrates on
enhancing competencies (Feiman-Nemser, 1989). However,
while EER has introduced innovative pedagogical methods, the

intricate nature of engineering work across its various subfields
demands a more nuanced perspective (Buckley et al., 2023).

Engineering education can be seen as a multilevel system
comprising four main levels: the student level, the institutional
personnel level, the institutional culture and industry level, and
the societal level (Klein et al., 2019). As the field of engineering
education evolves, researchers are increasingly emphasizing an
understanding of the individual student's journey, from their
initial motivations and emotions to their progression through
various educational phases. However, beyond the student level,
institutional dynamics play a pivotal role. The personnel
involved in education, their roles, expertise, and perspectives
significantly shape the education process. Moreover, the
institutional culture, closely tied to industry trends and
demands, greatly influences curriculum design and pedagogical
approaches, shaping the directions for EER (Burbules & Torres,
2000). Navigating the newly forming EER landscape is
complex because many researchers in the EER domain
traditionally began as engineering faculty in conventional
engineering fields like civil engineering, mechanical
engineering, etc., and later shifted to research within EER
(Kamp, 2020).

However, due to limited structural support on how to conduct
EER and a lack of established novice-expert relationships,
there's a growing need to train the new researchers to conduct
research that directly impacts students and stakeholders, as
current EER work is being critiqued for risks of becoming
isolated and less relevant (Dart et al., 2023). To make EER more
relevant to the needs of the local community, modern
educational context, and changing ecosystems, barriers must be
recognized and solved using an enabling ecosystem.

A. Barriers

Researchers typically shift to EER post-technical engineering
studies, facing challenges merging their training with the
distinct demands of educational research. Formal training
pathways, especially in postgraduate studies, are not well-
established, leading to a lack of clear standards and practices
(Gardner & Willey, 2018). Further, this area of research
underscores several "institutional" challenges, encompassing
time limitations, inadequate institutional backing and growth
prospects, insufficient funding, and a perception of
undervaluation of engineering education research. These
hindrances are well-documented in prior literature (Brodie et
al., 2011; Haigh et al., 2011; McKinney, 2002; Wankat et al.,
2002), prompting consideration of strategies to overcome these
issues and stimulate increased engagement in education
research among engineering academics. Another major obstacle
mentioned in the literature for EER is the considerable job-
related difficulties experienced by faculty members. Limited
scholarship support and incentives prevent them from fully
engaging in EER despite their motivation. This makes it
challenging for them to effectively balance their roles as both
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educators and researchers (Ko et al., 2021). The departmental
organization of universities, structured around subjects,
sometimes hinders the creation of interdisciplinary teaching
environments needed for holistic projects and skill
enhancement. Tackling these issues is vital for advancing EER
in India (Valero, 2022). It is observed that faculty at institutions
with doctoral programs significantly value reduced teaching
loads as an enabler for motivating research output (Chen et al.,
2010). Similarly, in another study it was noted that the factors
contributing to success of EER initiatives include proactive
leadership support, adequate resource allocation, enthusiastic
staff involvement, and access to valuable conceptual
frameworks (Wenger et al., 2011). Importantly, the study
emphasizes that the supportive elements outweigh the
challenges, indicating a positive outlook for the advancement
of EER when these factors are effectively leveraged.

B. Enablers

Researchers (Borrego & Bernhard, 2011) (Beddoes et al.,
2010) identify the significance of global research collaborations
and how it is equally important to adapt EER to local contexts.
Researchers and educators should make their work
understandable across various institutions and countries,
considering cultural and educational differences (Jesiek,
Borrego, & Beddoes, 2010). However, it's crucial to understand
that not all findings can apply everywhere due to cultural and
educational differences (Beddoes et al., 2010). It is important
for EER researchers to show impact for gaining traction in the
field (Mehta & Berdanier, 2019), review the need for
incorporation of EER in the educational landscape, and
emphasize the need for curriculum adjustments to address the
implementation challenges. It brings out the necessity of
integrating EER to tackle emerging issues in curriculum design,
teaching methods, expertise development, and diversity for
Additive Manufacturing context.

Various research articles have delved into the assessment and
progression of EER as an independent field (Borrego &
Bernhard, 2011; Jesiek et al., 2009) (Borrego and Bernhard,
2011; Jesiek, Newswander, and Borrego, 2009). Numerous
studies have explored the evolution of EER within diverse
settings, encompassing the U.S.A. (Lohmann & Froyd, 2010)
(Froyd and Lohmann, 2014), Portugal (van Hattum-Janssen et
al., 2015) (Sorby et al., 2014; van Hattum-Janssen, Williams,
and Nunes de Oliveira, 2015), Ireland (Sorby et al., 2014),
Australia and New Zealand (Godfrey & Hadgraft, 2009)
(Godfrey and Hadgraft, 2009), Europe (Bernhard, 2018)
(Bernhard, 2018), and three Nordic countries (Edstrom et al.,
2018) (Edstrom et al., 2016). Additionally, research has
analyzed EER in a global context (Streveler & Smith, 2010)
(Jesiek, Borrego, and Beddoes, 2010a, 2010b; Streveler and
Smith, 2010). However, there remains a gap in terms of
investigating EER within the Indian context, especially with
respect to enabling and hindering factors.

The absence of such studies in India leaves an information gap
regarding the barriers, recognition, institutional support,
funding, and career pathways for EER researchers in the
country. This dearth underscores the need for targeted research
initiatives in India to better understand and address the
challenges and potential solutions related to the advancement
of EER in the Indian engineering education.

III. METHODS

The literature review serves as the foundation for developing
the interview protocol by providing a comprehensive
understanding of the historical context, key concepts, emerging
trends, and challenges in EER. Here, we systematically
investigated data obtained from interviews in India by
following Braun et al. thematic analysis (Braun & Clarke,
2006). Initially, we carefully selected our stakeholders,
comprising key figures in engineering education, including the
Deans, Vice-chancellors, Teaching and learning center heads,
EER researchers, and Practitioners. To guide our interviews
with these stakeholders, we crafted a questionnaire that probed
their views on “Evolution of Engineering Education in India in
terms of their impressions of current state, factors shaping it,
and most pressing challenges”; “Engineering Education in India
next two decades, including factors driving it, and role of NEP”,
and “Potential Directions for EER in India”. The detailed
questionnaire is given in (Appendix I). Subsequently, we
invited participants (India-over) who possessed relevant
experience within the Indian engineering education context or
had engaged in research related to it. Ultimately, we conducted
semi-structured interviews with a total of 18 participants from
institutes across India, including 6 institutional leaders, 8 EER
researchers, 2 practitioners, and 2 heads of teaching-learning
centres. Interviewees consisted in total of 4 female participants
and 14 male participants. Interviews were transcribed using the
transcription tool available in Microsoft Teams application. Our
analysis utilized an exploratory coding method, as advocated by
Creswell (Cresswell et al., 2012), to systematically uncover
significant themes and patterns within the transcripts. These
themes included barriers and enablers for EER in India,
providing valuable insights into the challenges and
opportunities within the field. Throughout the analysis, we
maintained the credibility and trustworthiness of our findings
through continuous dialogue and resolution of disagreements
among the authors. This comprehensive methodology allowed
us to gather structured insights from the stakeholders and
perform a rigorous analysis of the interview data, contributing
to a deeper understanding of EER in the Indian context. Overall,
7 themes emerged in barriers and 6 themes emerged in enablers.
[lustrative quotes are given for themes, with the pseudonyms
in place to protect privacy of stakeholders.

IV. RESULTS

The analysis of transcripts revealed the key themes that act
as barriers and enablers for EER in India. Participants talked of
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many problems including lack of institutional support, people
not recognizing EER as a field of inquiry, teaching overload,
shortage of time, lack of training, lack of working opportunities,
lack of funding, lack of proper research questions framing,
challenges in ecosystem, lack of opportunities, lack of practice,
absence of dedicated centre, etc. However, some participants
talked positively of motivation for educational research, and
how factors such as connecting with different researchers,
having people acknowledge significance of EER, conferences
and appropriate platforms to disseminate findings, technology
enabled research, administrative policies to enable creativity,
faculty development programs, mentorship, and ecosystem
enabling new initiatives in EER- can be enabling for EER in
India. In what follows, we systematically describe our findings
categorized in themes of “barriers” and “enablers” emerged at
personal, institutional and policy level as discussed by various
participants mentioned in pseudonyms to protect their privacy.

A. Barriers

1) Theme: Lack of Institutional support for research
activities

Diversity and administrative variations among Indian
universities create inconsistencies and challenges in
coordinating and standardizing research efforts across
institutions. Many universities are privately owned or have
restricted access, making it difficult to establish collaborations
or engage in research activities. As Dr. Rajesh Patel a researcher
says, “majority of the institutions if you see here are all mass
education and academic oriented. Now slowly we must build a
research culture”. Most institutions being referred to are
primarily focused on providing mass education and are geared
toward academic-oriented programs. This implies that their
primary emphasis has been on teaching and delivering
educational content to a broad audience. However, Dr. Rajesh
Patel emphasizes the need for a shift in perspective and
priorities. He suggests that it's time to gradually cultivate a
"research culture" within these institutions. The wide range of
administrative styles and ownership structures creates
complexities and challenges in attempting to navigate and
penetrate these institutions for the purpose of EER. A
engineering education researcher Mr. Ishaan said, “... research
(in engineering education) itself is not a priority across
institutions in India, ... like I mean outside (of a couple
institutes) that promote intuitively those things within their
system, I don't know of many other institutions that
prioritizes (engineering educational) research and
structurally that's been how you know education has been
modelled.”

2) Theme: Convergence challenge: Bridging research and
teaching practice in Indian academia

Participants revealed the feeling that experimental research
with an emphasis on conducting experiments and analyzing the
resulting data is valued more than qualitative research in
engineering education in India. For the fewer ones doing

research in engineering education, the nature of research varies
from one individual to another, depending on their interests and
the specific problems they aim to address in the country,
however once concern raised was that the translation of the EER
into practice is not happening to the scale desired. There might
be even a disparity between the research conducted and its
practical application within the same institute or across
different institutes. For example. Mr. Darshan a EER researcher
said, “you know what they are researching, maybe the research
is there, but may not be always applied by the same institute or
by even other institutes, right?”’. Also, Professor Bhattacharya
said, “There is another big conflict that I see, research versus
teaching. There is so much that one is expected to do and India
being predominantly having institutions with teaching focus,
there is a dichotomy you see among teachers.” In brief, he
highlighted EER and effective teaching as two different areas
that caused pressure in striking balance and exceling in both
areas amongst faculty.

3) Theme: Disciplinary silos: Hurdles to multidisciplinary
collaborations

The faculty's resistance to embracing collaborative efforts
across disciplines is highlighted as a barrier to advancing
research and innovation in their context. While intrinsic
motivation to be better faculty, to learn and conduct EER, etc.
might be observed at some places, there is largely an absence
of extrinsic motivators. The traditional academic reward
structure in many institutions prioritizes research in technical
fields over EER. Many of the faculty members hold the belief
that there is no value or appreciation for collaborations between
different disciplines, such as engineering, arts, management,
and education, thus deterring their motivation to do EER. As
Dr. Raman an EER practitioner states, “unless and until there
is motivation from an individual who has been entering
education, these  conversations  typically  require
encouragement.” Other faculty may perceive these additional
conversations as burdensome, especially when they are already
heavily committed to teaching and administrative duties. In
addition to the above, a lack of incentives, recognition, and
support for EER endeavors further hinder interdisciplinary
collaboration.

4) Theme: Small community of engineering education
researchers in India

Lack of a supportive and collaborative research community
is challenging due to the fewer representation of faculty within
it. Many faculty faculty associated with EER community
choose to remain with their parent discipline, and not fully dive
in as EER is not recognized as separate at many institutions. For
example, Head of Teaching Learning Center, Professor Ram
said, “A number of associated faculty who kind of were
associated with the center... and but they continue to be in their
parent disciplines”. Professor Sham said, “I/ wish there was like
more we could do and like at least I would be interested in like
collaborations and things like that. But I don't think we're there
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yet.” This leads to difficulties in finding individuals with whom
researchers can openly discuss their challenges, successes, and
another valuable knowledge. As a result, this limited
community interaction becomes a barrier to sharing information
and mutually benefiting from each other's experiences and
insights. Also, researcher Arun adds, “There are very less
people with whom the researchers can share their problems or
success or any other knowledge that they have which might be
useful mutually in so that is another barrier.” Many researchers
also mentioned that due to the limited small community of the
people, EER is struggling to attract sufficient attention, funding,
and recognition compared to larger academic disciplines.

5) Theme: Lack of recognition for EER as a field of inquiry
EER has not been given significant priority or recognition in
various aspects within the academic and research community.
The acceptance of EER as a distinct discipline encounters
significant obstacles, primarily due to the abundance of
teaching professionals within engineering faculties who may
view themselves as pedagogical experts. Unlike conventional
engineering fields, where peers might more readily
acknowledge expertise, EER researchers frequently confront
doubt concerning the necessity for evidence and the
applicability of their discoveries. Establishing credibility
becomes notably challenging when EER delves into the
practical aspects of education, as colleagues might believe their
own expertise suffices. For example. Head of the Teaching
Learning Center, Professor Ram here expressed, “See one of
the thing is acceptance. You know, acceptance as a discipline
is challenging for any engineering education research because
there are everybody you know is a instructor okay. So there are
700 colleagues who do who teach like 3 courses a year and you
are one of them. So now suddenly if you say, okay, I know how
to teach and I know the pedagogy and you don't know or
something or come, I will tell you that doesn't work well. So and
a lot of people have a, you know, practitioners understanding
of what it is to do education research, you know...so we have to
keep talking to them about these levels of engineering education
research and to say that okay, this is Level 3 actually we are
trying to do at level 5 and you know what exactly is the
difference. And a lot of times you know the need for evidence or
the generalizability of findings. All those things are often
questioned.” This credibility dilemma is particularly
conspicuous in the domains of disciplinary and teacher
education research, where numerous professionals perceive
themselves as authorities, rendering the acknowledgment of
EER's distinctive contributions an enduring hurdle.
Additionally, the participants emphasize that the recognition of
the importance of this research area by individuals and
institutions could potentially overcome the barriers created by
the lack of funding. This includes performance appraisals,
where EER is not emphasized as much as technical research
areas. For example, a researcher Mr. Mohan said, “The weight
that is given to the engineering education research. Whether it
is in terms of, uh, yeah, the performance appraisals in the

formal criteria, wherever the faculty is appraised. Uh, those
have not been given priority.” Additionally, the publication
opportunities and platforms for EER are comparatively limited
when compared to those available for technical research. Due
to the limited recognition and priority given to EER, many
researchers in India may not be familiar with important
practices which could potentially hinder the quality and
effectiveness of their research efforts.

6) Theme: EER in India lacks strategic focus and direction

One recurrent theme is the ambiguity surrounding research
direction. For example, Dr. Harpreet an EER reseacher
mentioned  "Are we kind of like recreating the way things
happened at like pretty where US origin, or like, are we trying
to figure out what is the need in this case and are we kind of
using so, you know, like what are the student aspirations, the
needs, the needs of the community, right?". Additionally, EER
often seems relegated to a secondary or retirement pursuit rather
than a primary focus, impacting its perceived importance and
the expectations associated with it. For example, Dr. Raghav
also, an researcher said, “I care, but I have unfortunately seen
this trend, I saw to get engaged in engineering education
research and it's almost like a... you know, a retirement kind of
a thing that, you know, I know that I don't need to teach or, you
know, be doing technical research. I can safely retire and do
ER." Altering these attitudes and perspectives poses a
considerable challenge.

On a different note, the gap between industry requirements
and the development of academic programs was also
recognized as a key area needing research and enhancement in
the field. For example, Dr. Meenakshi a dean mentioned, “7
always feel like there is not much connection between what the
industry wants and what's being developed...I feel like that's
something that would be interesting to see and I see a lot of like
opportunity and potential in that to be able to kind of bridge

»

that gap or think about research in that area”.

7) Theme: Lack of funding for EER

The lack of sufficient research funding is a significant barrier
to advancing EER in India. Adequate funding emerges as a
critical factor for advancing EER, while success stories from
other regions serve as valuable models. The speakers express a
sense of frustration and limitation due to the insufficient
funding available for this field compared to other countries like
the US. For example, Dr. Rao, an institutional TLC leader and
researcher mentioned, “Money speaks. You look at US right
there is so much funding for engineering education research. It
is it is unbelievable. I mean, I am in awe of how much money
NSF is providing [for EER].” Another participant leader
indicated how it could be frustrating to find no funding even if
faculty might be trained for excellence in research in the area.
For example, Dr. Gupta an EER practitioner said, “It is
unfortunate that you know, in terms of research money, we don't
have enough research money. NITs today have the kind of
faculty members, the younger lot in NIT. They are all very well
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trained. These faculty members come from good schools, and
they're trained in, you know, top 80s or abroad. You know, these
are well trained faculty members, but they don't have [funding].
They go back to NIT, and they don’t [find support] they find
that there is no research infrastructure. So, they struggle, they
struggle, right...and, you know, in research, research is such a
thing that if you were not on that train for, three years after that,
you can't catch the train. You know it's gone, right?” These
examples highlight the need for funding and support for the
growth and recognition of EER.

Thus, the barriers encountered by stakeholders in India
encompass a lack of a supportive and collaborative research
community, insufficient recognition of EER, unfamiliarity with
vital research practices, administrative variations among
universities, resistance to interdisciplinary collaboration, and
limited research funding. These challenges collectively hinder
the progress of EER in the country. However, there is potential
for growth and improvement of EER through heightened
awareness, comprehensive training initiatives, and increased
recognition, as elaborated below.

B. Enablers

1) Theme: Motivation to advance engineering education in
India

Motivation emerges as a crucial enabler within Engineering
Education Research (EER), driving engagement, innovation,
and progress. The motivation to engage in EER also originates
from a sense of responsibility towards sculpting the students
and a desire to contribute to India’s educational advancement.
For example, Professor Pandit says, “I am an educator and I
think the want and the desire to do engineering research
stemmed out of the need to want to be a better [educator].”
Collaborative initiatives, like conferences and workshops,
motivated by passionate practitioners, foster engagement, and
dialogue within the EER ecosystem. Global collaborations,
nurtured by a shared motivation to enhance research quality and
impact, enrich the field by exchanging expertise and
methodologies. This motivation is exemplified in the initiatives
undertaken by individuals like Professor Rohan, who
established platforms like Engineering Education Trust and
engineering education journals, inspiring active participation.
Furthermore, a motivated drive to enhance teaching
methodologies and incorporate experiential learning underlines
the commitment of faculty members to evolve pedagogical
approaches. In essence, motivation emerges as the driving force
propelling active contributions, global connections, innovative
initiatives, and continuous improvement in teaching practices,
collectively shaping the future of EER.

2) Theme: Institutional recognition of EER activities
Institutional support plays a significant role in enhancing the

growth and development of EER by encouraging faculty

engagement with EER. By recognizing EER achievements in

faculty appraisals and career progression, institutions could
validate the significance of this field and motivate educators to
actively contribute to it. Such recognition not only benefits
individual researchers but also elevates the status of EER within
the academic community. It also facilitates collaboration and
networking within the EER community. For example, Dr.
Kalawati an EER researcher said, “Institutional support first of
all comes from the leadership and the leadership has to
prioritize in terms of what is it that they need and be aware of
the needs as well.” By organizing seminars, workshops, and
conferences focused on EER, institutions can foster a vibrant
ecosystem where researchers exchange ideas, share insights,
and collaborate on joint projects. This collaborative
environment not only enriches research quality but also helps
in disseminating findings effectively.

3) Theme: Acknowledgment of EER by engineering
community in India

While the initial lack of recognition from both individuals
and institutions presented a notable barrier, it's crucial to
underscore that acknowledging the importance of EER has the
potential to evolve into a potent enabler. Recognizing and
valuing EER can help in its development and impact in shaping
more effective practices in engineering education. Hence,
acknowledgment is an enabler because it emphasizes the
importance of changing prevailing attitudes towards EER. By
altering the perception that EER is somehow less significant or
less serious than technical research, there is an opportunity to
create a more supportive environment that recognizes the value
and impact of EER. Professor Prakash mentions, “Research can
be done on what should be the appraisal for faculty, HR related.
What will be the best method to do the appraisal of faculty so
that they continuously learn then?”. This shift in mindset can
motivate researchers and institutions to invest more in EER,
ultimately fostering its growth and impact in India's educational
landscape.

4) Theme: EER Community for Capacity Building and
Collaborations

The network plays a pivotal role in enhancing EER
endeavors through its multifaceted contributions. Consciously
promoting networking facilitates knowledge exchange,
enabling global collaborations, offering publication avenues,
and fostering active participation in conferences and
workshops. Additionally, the alumni network creates an
enriched environment for research growth. This platform not
only addresses the potential isolation that can arise from the
institution's small size but also serves as a medium for
maintaining connections, sharing experiences, and engaging in
insightful discussions. This collaborative atmosphere is
nurtured by the regular interactions maintained with alumni,
who bring diverse expertise from various industries and
research fields. For example, Teaching and Learning center
head- Dr. Ram said, “Since we are small and people are likely
to get isolated, so what we have very consciously done is to set
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up a very strong alumni network. So, we keep interacting with
our alumni. They come and give guest lectures in our courses
and then we do have meetings with them”. Moreover, the
network's impact extends to education as well, with former
students providing guest lectures that infuse real-world insights,
industry trends, and relevant case studies into the learning
experience. This dynamic transfer of knowledge becomes
especially valuable for research aimed at bridging academia and
industry.

5) Theme: Technology based research

Technology-based research serves as a significant enabler
within the field of EER. It catalyzes transformative shifts in
teaching and learning methodologies. The realization that
technology is not merely a tool for course transmission, but also
a medium for innovative research, propels institutions to
explore its diverse applications. For example, researcher Dr.
Rishabh says, “I'm always interested in using technology in
interesting ways. That's one of the things that I always look for

in the work that I do. Like what can we do in this kind of

interesting moment where technology has become more
accessible.” - showing his excitement towards technology and
his acceptability towards the same in EER. He expresses a
strong interest in utilizing technology in creative ways and
conveys excitement about its potential applications. Similarly,
if encouraged, the integration of technology with pedagogical
innovation can drive institutions to contemplate the initiation of
programs like PhDs to further investigate these intersections.
The inclination towards technology is also reflective of a
forward-looking approach, seeking to harness its accessibility
and potential to redefine educational spaces. By leveraging
technology creatively, educators can cultivate engaging
learning environments and foster a sense of belonging. This
visionary stance fosters a departure from traditional gap-filling
approaches and embraces future-oriented perspectives. The
fusion of technology and pedagogy not only transforms
educational ecosystems but also extends its impact to
institutional rankings. The ability to virtually conduct
interviews or classroom sessions is a testament to technology's
role in facilitating remote learning experiences. Overall,
technology-based research introduces dynamic possibilities,
reshaping teaching paradigms, enhancing engagement, and
amplifying the role of institutions in driving educational
advancements.

6) Theme: National Education Policy (NEP) 2020

As universities shift their focus towards research, there is a
concern that attention to teaching-learning might diminish.
Striking a balance between teaching and research is crucial, and
this is where policies come into play at both institutional and
national levels. Policies can guide how much emphasis is given
to research while still valuing effective teaching. Policies can
be enabling to support those who want to teach core engineering
subjects, at the same time incentivize to pursue research in
engineering education. This two-fold approach aligns with the

interest of external factors like governments, who see value in
research to inform policies and educational practices. This
alignment validates the efforts of engineering education
researchers. The national education policy's focus on
employability skills and multidisciplinary education serves as
an enabler in EER by promoting curriculum enhancements and
interdisciplinary approaches to better prepare engineering
students and promote holistic development. For example,
Professor Chattopadhyay an institutional leader says, “the next
big thing that is happening is national education policy where,
you know, it talks about employability skills of the
undergraduate engineers and multidisciplinary education
leading to holistic development of individuals.” With the
backing of policies and growing enthusiasm, institutions are
encouraged to implement such initiatives. Collaborations like
Indo Universal Collaboration for Engineering Education
(IUCEE) further contribute to creating platforms for these
efforts. These enablers collectively can pave the way for a
thriving an impactful EER ecosystem in India.

The enablers’ collectively show the path towards enhancing
the quality and effectiveness of engineering education with a
plus hand of overcoming the barriers mentioned there as well.
The proactive promotion of a research culture, adequate
funding support, collaborative networks, innovative teaching
practices, the incorporation of technology, and effective
dissemination mechanisms collectively contribute to the
advancement of EER.

V. DISCUSSION

The themes presented in the results section can be categorized
into three levels — personal, institutional, and policy level, as
shown in figure 1. At personal level, it's crucial to acknowledge
that the barriers faced by engineering education researchers in
India are multifaceted and demand strategic attention for the
field to thrive. These challenges encompass a limited
collaborative community due to minority representation,
unfamiliarity with vital research practices, resistance to
interdisciplinary collaboration, and the interdisciplinary nature
of EER. Despite these challenges, many Indian faculty
members recognize the intrinsic value of EER and are self-
motivated to become better teachers, which drives them to
conduct EER, as mentioned for other global counterparts in
literature (Kittur et al., 2020). Faculty members, regardless of
their backgrounds, are actively engaging in this field,
showcasing the potential of EER to revolutionize engineering
education and foster inclusivity.

Moving to the institutional level, we find that support from
institutions is pivotal. This includes active encouragement for
research in the engineering education domain (Kandakatla et
al.,, 2018), funding opportunities, recognition in appraisal
policies, and the acceptance of publications in the EER domain
as equivalent to other engineering disciplines for promotion.
Additionally, a balanced focus on both teaching and research
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initiatives, rather than being solely teaching-centric, is crucial
to help the EER community grow in India and ensure that all
faculty members can contribute effectively.

s Themes
Policy level
I8 Enabler
Small \F]\nm\ ledgment B Barrier
community of EER
Lack of Capacity
recognition Institutional level building &
collaborations
Lack of . .
Imbalance between Recognition of NEP 2020

funding .
- EER activities

teaching & research

Personal level

Motivation to
advance EF

Hurdles in
collaborations

Figure 1: Barriers (orange) and enablers (green) at
Personal, Institutional and Policy level identified from
data analysis.

Collaborations  through  professional societies and
international partnerships, provide avenues for networking,
knowledge transfer, and joint research efforts, enhancing the
overall impact of engineering education research and promoting
a diverse and inclusive research community (Delaine et al.,
2018). Early efforts in this direction, such as blended
certification programs focused on building EER capacity
among engineering faculty in India (Nagabhushan & Sohoni,
2020), highlight the commitment to inclusivity and capacity
building.

To foster Engineering Education Research (EER) in India at
the policy level, a comprehensive strategy must address various
vital themes. First and foremost is the imperative recognition of
EER's significance within academia, supported by incentives
and acknowledgment at both policy and institutional levels.
Second, the need to cultivate a larger EER community
necessitates policies that encourage networking and
collaboration among practitioners across institutions.
Communities of practice particularly have been reported to
enable growth of ecosystems that could contribute to large-
scale change (Kandakatla & Palla, 2020). Third, addressing the
scarcity of funding opportunities for EER projects requires
dedicated resources and grants. Furthermore, identifying, and
prioritizing EER focus areas, guided by the National Education
Policy (NEP) 0f 2020, can ensure relevance and growth. Lastly,
facilitating faculty transitions from traditional engineering roles
to EER-focused positions through capacity-building efforts is

crucial. These approaches, as emphasized by (Vijaylakshmi et
al., 2022), collectively promote the development and impact of
EER in India, ultimately contributing to enhanced engineering
education quality, equity, and national development objectives.

These findings underscore that addressing the multifaceted
barriers to EER in India requires action at personal,
institutional, and policy levels. A concerted effort from all
stakeholders, including institutions, policymakers, and
researchers, is necessary to overcome these challenges and
leverage enablers for the advancement of EER in India. The key
takeaway message for all stakeholders is the need for
community, collaboration, focused efforts, capacity building,
recognition, and support for EER to improve the quality of
engineering education in the country.

VL CONCLUSION

In conclusion, our study's findings, while aligning with
existing knowledge in several aspects, offer specific insights
into the barriers and enablers of EER within the Indian context.
Our findings emphasize the multifaceted nature of the
challenges confronting EER in India, encompassing conceptual
clarity, perceptions, financial support, and alignment with
industry needs. A call for proposals with specific themes that
have priority could remove this ambiguity in defining and
prioritizing EER efforts in India. This comprehensive analysis
of the challenges and opportunities within the Indian EER
landscape contributes to a deeper understanding of the field,
providing valuable guidance for future research and policy
initiatives aimed at enhancing engineering education in the
country. Our discussion effectively bridges these findings with
the existing literature, emphasizing the critical need to address
these barriers and harness the identified enablers at personal,
institutional, and policy levels to promote EER and elevate the
quality of engineering education in India. In a resource-
constrained, and infrastructure-constrained environment of a
developing country of India, EER can provide benefit to Indian
researchers to make their mark using the unique Indian
engineering educational landscape and many unexplored
research areas. However, many barriers that are currently
hindering this effort, include lack of funding, lack of
institutional support in recognizing EER at par with other
research areas in engineering, minimal awareness about
suitable approaches and correct research methodologies for
EER, lack of focus in research questions specific to India's
educational system, missing a supportive ecosystem,
incentives, platforms for disseminating high-quality EER and a
poor mindset for appreciating EER engagement of
stakeholders.

Overall, funding, fostering collaborations within and outside
India with people doing EER, cross-disciplinary collaborations
and learning from diverse colleagues facilitated via
conferences, industry engagement to drive technology-based
research in engineering education, external validation, and a
shifting mindset could be additional pivotal forces propelling
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EER's growth and enhancing its contribution to India's
educational landscape. However, it is important to acknowledge
the limitations of this study. The research sample consisted of a
relatively small group of 18 participants, all of whom were from
India. Furthermore, the gender diversity within the sample was
limited, with only 4 female participants. This restricted sample
size and gender imbalance may impact the generalizability of
the findings to a broader population. In future EER studies,
efforts should be made to include a more diverse and
representative sample, both in terms of numbers and
demographic characteristics, to enhance the robustness of
research outcomes.
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