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Abstract—This WIP research-to-practice paper describes a
funded project currently underway at a Computing School in
a bilingual country within the European Higher Education Area
(EHEA). Launched in September 2024 and set to conclude in
December 2026, the project seeks to bridge the gap between
students’ initial expectations about computing, the education
they receive, and the skills employers demand. By doing so, it
aims to enhance graduates’ professionalism while enriching their
academic experience, fostering a stronger sense of belonging,
motivation, and engagement. The proposed strategy consists
of conducting an exploratory qualitative study with first-year
students, recent graduates, and employers through interviews
and focus groups. First results are also presented.

Index Terms—Higher Education, Engagement, Student per-
ception, Student experience, Institutional change, Professional
development, Engineering profession, Motivation

I. INTRODUCTION

The Universitat Politècnica de Catalunya (UPC) is a techno-
logical university, offering exclusively engineering and science
programs. It is a public university—like most in our coun-
try—located in Catalonia, a bilingual region in Europe, and
part of the European Higher Education Area (EHEA). The
university enjoys a strong national and international reputation,
both for the quality of its graduates and the excellence of its
research. More than 30,000 students are currently enrolled at
the university.

Employers of our graduates generally agree that our students
receive strong technical training. However, they occasionally
express concerns about certain deficiencies in professional
skills such as teamwork and communication.

However, the issue that raises the greatest concern at the
university is the high number of students who either fail
to pass their first year or drop out before completing their
studies. Across the country, our university has a reputation
for being tough and academically challenging. Nonetheless, it
is possible that the issue goes beyond the academic rigor of
the programs and involves more profound challenges. After
all, nearly all of our students voluntarily chose this field of
study and have successfully completed a demanding, science-
oriented pre-university education.

This work has been funded by the Galàxia d’Aprenentatge project of the
UPC and the Barcelona School of Informatics.

This high dropout and failure rate is troubling in our context
because, as a public university, student failure represents a
waste of public and family resources, as well as the potential
loss of talented professionals whose expectations are cut short
and whose self-esteem may be negatively affected.

This issue has led to the organization of three monographic
meetings of the Claustre (the highest governing body of the
university) over the past nine years, focused on academic
results, educational objectives, and the learning experience at
the university. Finally, in 2023, the university launched the
Learning Galaxy initiative 1 aimed at analyzing the current
educational needs of our curriculum and students, as well as
making the necessary reflections and changes in all areas of
our university.

In the last two years, the Learning Galaxy initiative has
annually opened a call for funded projects to the entire com-
munity to implement changes in the university’s educational
model. Most of the approved projects focus on improvements
in courses using methodologies such as Gamification, Flipped
Classroom, Project-Based Learning, Service-Learning, among
other well-known approaches.

This article presents PROPER, one of the funded projects
(with approximately C150,000) that aims to go beyond the
other accepted projects, which are mostly focused on the
introduction of new methodologies and materials in various
courses or programs. This project seeks to understand the
needs of employers, society, and the students themselves in
order to ensure that pursuing studies at UPC is a motivating
experience that helps each student define themselves both as
a professional and as a person.

II. THE PROPER PROJECT

A. Motivation

Sometimes, students are unclear about why they are study-
ing certain subjects (lack of contextualization), they do not
see their relevance to their future professional careers (lack
of understanding of the profession’s reality), and they do not
feel part of the community (lack of a sense of belonging)
[1] [2]. Academic success should not only be understood

1http://galaxiaprenentatge.upc.edu/en



as the completion of studies, but also as a deep acquisition
of knowledge, the achievement of skills, and the develop-
ment of competencies suitable for their future as a valuable
professional [3]. Students define their role at the university
and create their vision as professionals through the formation
of their identity and their personal and professional growth,
which develops through their experiences while pursuing their
studies [4] [5]. Failing to achieve this identity and sense of
belonging may lead to dropping out, a lack of integration into
the community (such as involvement in student associations or
alumni initiatives), or not making the shift from being a student
to becoming a professional (with more focus on passing than
on learning and becoming a highly qualified professional) [6].

B. Main goals

PROPER proposes an action plan based on three points:
1) Aligning the content and organization of curricula ac-

cording to professional needs, contextualizing learning
experiences.

2) Analyzing the necessary changes in teaching methodolo-
gies and the assessment system to create a motivating
and enriching experience; and

3) Proposing initiatives and tools aimed at improving the
student experience. Also, we aim to strengthen both the
academic and career guidance provided to students, not
only during their studies but also in the early stages of
their professional careers. Although the entire process
will take place in a computing school, the idea is to
document the entire process in a way that it can be
exported to any school at our university or any other
university.

The name of the project, PROPER comes from the idea
of focusing on the increase of PROfessionalització and the
feeling of PERtinença (which means ”professionalization” and
”belonging” in our own language). Additionally, the noun
PROPER can be translated as ”Close-knit”.

III. RELATED WORK

The literature indicates that students’ mindset is modified
during their education and that it is during this period that
not only their personal identity is formed, but also their
professional identity [7]. It is in this stage that a ”personal
epistemology” is created, which is the way each student
perceives knowledge, its limits, justifications, and how they
relate to what they are studying [8]. A person’s mental maturity
typically develops between the ages of 15 and 19, with full de-
velopment occurring between 27 and 29 years old [9]. The at-
tainment of personal maturity (different from mental maturity)
has shifted from adolescence (12-18 years) to university years
(18-25 years) with the transition from an industrial society to
a knowledge-based society [10]. Therefore, we have students
in the process of maturation who see their professors as role
models, both professionally and as adults, and who form their
own identity within the learning community with whom they
share resources, goals, and commitments [11], based on stories
of belonging to the community [12]. Feelings of identity

and belonging are fundamental for student engagement and
academic success [13].

Feeling part of the community, that you matter, that you are
”one of them,” helps with student retention, graduation rates,
career preparation, participation in non-academic activities
(e.g., student organizations), and staying with the university
as a professional (alumni), in addition to fostering emotional
and social well-being, developing critical skills, and even en-
hancing innovation and creativity by increasing self-confidence
(self-efficacy) [14]. Often, in engineering studies, where the
early courses focus on basic training, students begin to create
their stories of belonging to the group (studies, profession)
starting from their second or even third year of the degree,
which leads to disengagement, lack of identity, and self-vision
as a professional, and sometimes even dropping out. Another
factor that aids in the development of identity and motivation is
understanding the impact of their profession on issues beyond
the technical aspects, such as ethics, the environmental impact
of the profession, or the under representation of certain groups
in the profession due to economic or gender-related reasons
[13].

IV. METHODOLOGY AND PROJECT PHASES

To improve students’ experience—and thereby increase
motivation, the development of professional identity, and the
sense of belonging—the following actions are proposed:

• To study students’ expectations regarding the bachelor’s
or master’s degree they have chosen to enroll in, espe-
cially their view of the profession and their perception of
themselves as future professionals.

• To study how students experience being members of our
community, how their professional identity and motiva-
tion evolve, and the factors that facilitate or hinder this
process.

• To analyze employment studies and identify the needs of
graduates both in the short term (technologies) and in the
long term (professional competencies), detecting current
gaps in their education.

• To analyze the different roles typically assumed by our
graduates throughout their professional careers, in order
to offer a broader vision of the profession beyond the
years immediately following graduation.

• To study teaching and assessment methodologies that
foster a stronger sense of belonging to the profession and
that help build motivating stories and identity-forming
experiences.

• To analyze curricula and methodologies used in univer-
sities known for their quality and for the high motivation
of their student body.

The proposed strategy consists of conducting an ex-
ploratory qualitative study among currently enrolled stu-
dents—especially first-year students—as well as graduates and
employers, through interviews and focus groups. The project
will be carried out in four phases.



A. Phase One: Study Design

In order to gather information from students, alumni, and
employers, the first step involves conducting a review of the
state of the art on these topics. This will be carried out using
the scoping review methodology. This methodology consists of
conducting a comprehensive analysis of the available literature
to address a broader research question, rather than synthesizing
the results of a specific one. Scoping reviews aim to be
methodical and transparent, and they typically follow the five-
stage methodological framework recommended by Arksey and
O’Malley [15], and further developed by Levac, Colquhoun,
and O’Brien [16].

In the initial phase, two scoping reviews have been planned:
one on Transformative Learning [17], and a second on Motiva-
tional Theories and Student Engagement. The project remains
open to conducting additional reviews as the work progresses.

The information collected through these scoping reviews
will help identify the conditions that foster transformative and
motivating education, thus helping in the design of interviews
and focus groups to explore how these conditions are being
met.

This phase will also involve identifying studies that provide
insight into the skills currently demanded by the labor market
and the level to which these are developed by our graduates.
To do so, it will be necessary to identify relevant stakeholders
for interviews, including employers, professional associations,
public administrations, and policymakers.

Finally, during this phase, a management, scalability, and
sustainability plan for the project will be developed, including
a risk analysis, and the key indicators that will allow for
measuring the project’s impact will be defined.

B. Phase Two: Data Collection and Analysis

The second phase will consist of conducting interviews
and focus groups. The research is being carried out in ac-
cordance with the recommendations of our university’s ethics
committee. Interviews and focus groups will be recorded
with participants’ consent, transcribed using an automatic tool
(with human verification), and analyzed using qualitative data
analysis tools.

At the time of writing, a pilot focus group has been
conducted, and the most appropriate tools for analysis are
currently being evaluated, taking into account that our context
is bilingual and English is not one of the official languages.

C. Phase Three: Implementing Actions

The initial list of potential actions—subject to adjustment
based on the results of Phase Two—includes three proposals:
the redesign of undergraduate and master’s curricula, the
incorporation of microcredentials, and the provision of more
personalized support with the help of AI tools.

A possible redesign of the undergraduate and master’s
curricula could be necessary to better align Expectations,
training and company needs. In particular, the publication of
the Computing Curricula 2020 by ACM and IEEE [18] has
led to a redefinition of computing degrees in our country,

and all institutions offering these programs will need to adapt
to the new guidelines. Therefore, this is a timely opportu-
nity to redesign certain components based on the research
conducted to better align them with employer needs and to
more effectively contextualize the knowledge and skills to be
acquired - thus supporting the creation of personal narratives
of belonging that contribute to the development of students’
personal epistemologies.

In our country, once a curriculum is approved, any major
changes must be authorized by the Ministry of Universities.
This often delays necessary updates, such as the replacement
of technically outdated courses with more relevant ones. One
solution to keep academic programs connected to professional
realities is the implementation of a microcredential system.
This would allow students to see the immediate responsiveness
of their education to labor market demands. As such, the
incorporation of microcredentials within the curriculum is
being considered. As an example, the emergence of generative
AI has led to a discussion on how to integrate it into core
computing topics such as programming. Introducing these
tools in a coordinated manner within the curriculum can be
challenging and may require extensive discussions on the most
effective approach. However, students should quickly perceive
how the university incorporates concepts and practices related
to the use of generative AI within the computing field. A
first step could be to create a course on this topic as a
microcredential within the academic program, counting as
elective credits.

Both the literature reviewed and insights from the initial
focus groups highlight the importance of student support, espe-
cially during the challenging transition from secondary school
to university. Given the large number of students, personalized
support is nearly impossible, and currently, most support
efforts are directed toward special cases or students with
specific needs. To address this, the project proposes training
artificial intelligence tools to provide personalized guidance.
Today’s AI tools can enable high-quality interaction and, if
properly trained, deliver content-rich responses. We are not
referring to the typical chatbot used in many settings—which,
according to our preliminary focus groups with students, are
perceived as “useless”—but rather to the advanced tools now
available, supported by a strong AI research group at our
school collaborating with the PROPER project. While such
tools can address many questions effectively, there comes a
point when real human connection is essential for true support.
Therefore, the project includes the creation of a “support
center” staffed with trained personnel who can respond to
more complex inquiries. The AI tools will be trained to detect
when a question requires escalation to a human and direct
the student accordingly, ensuring a seamless and supportive
experience.

D. Phase Four: Impact Analysis and Dissemination of Results

In the final phase, data should be collected according to
the key impact indicators defined in Phase One in order to
analyze the actual impact of the project. This will allow for



the assessment of which indicators have improved and which
still require progress to achieve the intended goals.

Among the indicators to be considered are:
• The level of student integration into the university com-

munity, such as participation in student associations and
alumni initiatives

• A reduction in dropout rates and in the average time to
degree completion

• An improvement in graduate satisfaction surveys regard-
ing their academic programs (our government conducts
surveys of graduates three years after degree completion
to gather information with a labor market perspective)

• Extensive adoption of the tools developed by students
In addition, the entire process, as well as the manuals for

the development and use of the tools created, should be made
available to the academic community, with explicit support
offered to other schools within our university that may wish
to adapt them to their specific contexts.

V. FIRST RESULTS

A scoping review on Transformative Learning has been con-
ducted using the AI-powered tool ASReview [19], a platform
used for title and abstract screening that incorporates machine
learning in a researcher-in-the-loop algorithm. The research
group selected this as the most suitable tool after testing
multiple alternatives, including Claude, Perplexity, Semantic-
Scholar, ExplainPaper, Elicit, SciSpace, Consensus, PaperPal,
and Scite. As a result, 2,144 articles were identified across
four databases (Scopus, ERIC, WoS, and PubMed), leading to
250 eligible articles. The project is currently in the manual
selection phase for final article inclusion.

The scoping review on Motivational Theories and Student
Engagement is currently in the record identification phase.

An experimental focus group was conducted with final-
year undergraduate students, which is being used to identify
the most suitable tools for transcription and data analysis.
The initial analysis (carried out manually, the traditional way)
shows consistency with what is reported in the literature:

• Students often have an idealized view of the profession
when they choose to study computing, which is far from
the actual reality. Even in the final years of the degree,
many are unable to articulate the differences between
various specialties

• The degree program is perceived as highly academic
and lacking in practical application. There is little con-
textualization of how certain concepts apply to their
future careers, as most faculty members have followed
a research-focused path rather than a professional one
closely connected to the computing industry

• In the early years of the program, students feel like they
are “not learning computing, but rather science,” due to
the limited presence of computing-related content until
nearly the third year

• Students report feeling a near-total lack of support from
the university

• The shift from the active learning methodologies they
were accustomed to in secondary education is perceived
as a regression to passive, lecture-based instruction

• The assessment system is viewed as inconsistent (and
therefore unfair), pushing students to “learn to pass”
rather than “learn the profession”

• The necessary conditions for developing narratives of
belonging to the academic or professional community are
not being met

Finally, the AI tool currently being developed at our insti-
tution [20] is also being tested. The goal is to create several
independent tools tailored to different stakeholder groups. For
example, one tool will assist with university administrative
processes (for all students); another will explain the differ-
ences between the various undergraduate specializations and
the master’s programs available upon graduation (targeted
at students at advanced stages of the degree); and another
will provide insights into the day-to-day work of computing
graduates and the development of their professional careers
(aimed at prospective students).

VI. SUMMARY AND FUTURE WORK

The PROPER project is currently under development at a
technological university and is aimed at enhancing students’
professionalization and their sense of belonging—both to the
university and to the profession. The project is part of a
broader institutional initiative focused on improving teaching
quality, launched in response to a high dropout rate and
low student satisfaction. Unlike other initiatives that focus
primarily on developing teaching materials or changing in-
structional methodologies, PROPER seeks to understand the
underlying causes of student dissatisfaction and to propose
targeted changes to address the issue.

We have already conducted two focus groups with stu-
dents from advanced courses, and three additional groups are
scheduled to take place before December: one with first-year
students, one with students who serve as mentors for first-year
students, and one composed exclusively of female students, to
explore whether any gender-related bias emerges.

We have identified the companies that hire the largest
number of our graduates, as well as those where the majority
of students complete their internships. The goal is to interview
team leaders who interact with our graduates—either as interns
or newly hired employees. Ideally, the interviewees will also
be alumni of our institution, as we believe their firsthand
experience as former students will provide valuable insight.
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[11] J. Lave and É. Wenger. Situated learning: Legitimate Peripheral Partic-
ipation. Cambridge University Press, 1991.

[12] A-K. Peters.”Students’ Experience of Participation in a Discipline—A
Longitudinal Study of Computer Science and IT Engineering Stu-
dents”. ACM Transactions on Computing Education. 19(1):1-28 2019.
https://doi.org/10.1145/3230011

[13] K-L. Krause and H. Coates. “Students’ engage-
ment in first-year university”. Assessment and Eval-
uation in Higher Education 33(5):493-505. 2008.
https://www.tandfonline.com/doi/full/10.1080/02602930701698892

[14] A. Bandura. Social foundations of thought and action: A social cognitive
theory. 1986: Prentice-Hall, Inc.

[15] H. Arksey, and L. O’Malley. Scoping studies: Towards a
methodological framework. International Journal of Social
Research Methodology: Theory and Practice, 8(1). 2005.
https://doi.org/10.1080/1364557032000119616

[16] D. Levac, H. Colquhoun, and K.K. O’Brien. Scoping studies:
Advancing the methodology. Implementation Science, 5(1). 2010
https://doi.org/10.1186/1748-5908-5-69

[17] J. Mezirow Transformative learning theory. In Contemporary theories of
learning 2018 Mar 27 (pp. 114-128). Routledge.

[18] CC2020 Task Force. Computing Curricula 2020: Paradigms for Global
Computing Education. 2020. https://doi.org/10.1145/3467967

[19] S.H.B. van Dijk, M.G.J. Brusse-Keizer, C.C. Bucsán, J. van der
Palen, C.J.M. Doggen, and A. Lenferink. Artificial intelligence in
systematic reviews: promising when appropriately used. *BMJ Open*,
13(7):e072254, 2023. https://doi.org/10.1136/bmjopen-2023-072254

[20] M. Alier, J. Pereira, F. J. Garcı́a-Peñalvo, M. J. Casañ, and J.
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