AALBORG UNESCO CENTRE FOR PBL

ANNUAL REPORT
2024

— ( AALBORG
I UNIVERSITY

unesco

Centre for Problem-Based
Centre L 5 e ;
Under the auspices earning in Engineering
of UNESCO Science and Sustainability



TABLE OF CONTENTS

Foreword . . .. ... 3
The Centre ... ... . 4

Global Network and activities. .. ........... .. ... ... .. .. ...
National. . ...
International. ... ... .
AdVISOry DOArd . . oo
PBL Training . ..ttt

« Academic Leadership for pedagogical change via/towards PBLAAU
PBL training days(SA) . ..ot 7
« Enhancing Institutionalized Transformation through Design, Implement and

NN o oo

Evaluate a PBL Pedagogical Development Certificate Program for HITAM, India... 8

« AAU, Aalborg Municipalityand K12 ... ... o 8

« Orientfond-Supported Project with National University of Shipbuilding
in Mykolaiv (NUOS), UKFraing. . . ..ottt 9
PRD COUMSE . . o 9
» Study Circle on PBL research in education - from design to publication ........ 9
» LearnHow Creative Thinking Can Transform Your Research .................. 10
o Mixedmethods . ... 10
« PBLand Facilitations skills. . ... o 10
+ Professional Communication............. i 10
« Project Management and Interpersonal SKills. .. ... o i 10
KeyResearch . ... ... . . . . n
Highlighted new projects. .. ... 12
Publications . . ... .. L 13
PhDdegreesawarded . .......... ... ... L 14
Nicolaj Riise Clausen ... ... 14
Dan Jiang ... 14
Henrik Worm Routhe .. ... 14
AdvisoryBoardmembers . ... 15
STAFF LIST . . 16

ANNUAL REPORT 2024
2



FOREWORD

Management team: Xiangyun Du, Bente Ngrgaard, Euan Lindsay, and Aida Guerra

Empowering global change through PBL - celebrating a decade of advancing
sustainable development, leadership, institutional transformation, and youth

well-being.

2024 marked the 10th anniversary of
the Aalborg UNESCO Centre for Prob-
lem-Based Learning in Engineering Sci-
ence and Sustainability (UCPBL). Over
the past decade, the Centre has become
a global leader in advancing PBL as a
catalyst for sustainable development in
higher education, combining research
excellence, transformative practice,
leadership development, and institutional
change.

This year, we deepened collaborations
across the African continent, including
South Africa and Kenya, while expanding
our global network in India and Ukraine.
These efforts built on ongoing work
in Asia, North America, South Ameri-

ca, and across Europe, complemented
by major domestic engagements such
as the AAU 50-year anniversary PBL
workshops and Folkemgdet debates.
Projects such as the PBL Pedagogical
Development Certificate in India and
capacity building in Ukraine showcased
the versatility of PBL as a methodology
for advancing leadership development
anddriving sustainable, institution-wide
transformation.

In line with Aalborg University's mis-
sion-driven innovation strategies, we al-
so emphasised youth well-being through
targeted research and action, applying
PBL to support young people in develop-
ing the competencies, agency, and re-
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silience needed to thrive in complex and
changing contexts.

UCPBL continues to advance the concep-
tual and methodological foundations of
PBLresearch, integratingcomplexity the-
ory, systems thinking, and sustainability
perspectives, and refining multiple meth-
odologies. These contributions bridge re-
search and practice, driving change from
classrooms to institutions.

In 2024, we celebrated three PhD gradu-
ations: Nicolaj Riise Clausen, Dan Jiang,
and Henrik Worm Routhe, each making
significant contributions to self-direct-
ed learning, learner agency, and student
leadership ininterdisciplinary projects.
Looking ahead, we remain committed to
addressing global challenges while meet-
ing local needs towards a more sustaina-
ble future.

THE CENTRE

The Aalborg Centre for Problem-Based
Learning in Engineering Science and
Sustainability (UCPBL) is a category 2
centre under the auspices of UNESCO.
The centre was formally launched in
2014.

The overall strategic goal of the Aal-
borg UNESCO PBL Centre, UCPBL, is
to facilitate universities, and other
higher education institutions, to take

an active role in educating engineers
and scientists so they can participate
and contribute to the development of
sustainable solutions to the present
and emerging social, economic, and
environmental challenges. UCPBL
conducts world-renowned research
in problem-based learning within en-
gineering and science education and
teaches problem-based learning.
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GLOBAL NETWORK AND ACTIVITIES

Global network
North-South,
South-South,

Europe

PBL certificate and
training on demand

North America (e.q., Middle Leadership

South-east Asia

* /A collaborative Erasmus
project on Educational for
Sustainability Staff
Development for PBL

(40 educators from six

« Research projects Poland) . iti Viet
universities fetnam,
* Researcher Exchange EaSt_WeSt Laos, Bangladesh)
India Australia
. . « Research projects
African countries Regional Research Symposia R " P EJ h
. . esearcher exchange
South America Consortium for IRSPBL 2025 on PBL (RRSPBL)2024
- South Africa . |
* Regional PBL network . . PBL certificate program with
Multiple external grants in . .
« Regional PBL conferences progress 40 engineering educators

Supporting regional
networks

Establishing a global network on PBL is a
key initiative of the Aalborg Centre. The
networkaimstoconnectresearchers, ed-
ucators, practitioners, and institutions,
to share knowledge and experiences on
integrating PBL into engineering and sci-
ence education. During 2024 UCPBL have
organized, hosted or and participated in
several activities. Highlighted activities:

National
In June Associate Professor Bettina
Dahl Sgndergaard participated in
Folkemgdet at Bornholm www.
Folkemoedet.dk together with
National center for devel-
opment of Math teaching.
Together, they hosted en-
gaging debates on educa-
tion-related topics. One of
the highlights was co-or-
ganising and co-moderat-

from five institutions
involved.

ing a debate titled "Are vocational educa-
tions second-rate?” — a thought-provoking
session that addressed persistent stereo-
types and explored how they can be chal-
lenged.

Week 47, November 18" - 22" we cele-
brated Aalborg University 50-year anni-
versary with a variety of workshops on

DanSMa
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Aland the
Student Experience

PBL.UCPBL shared the eventinour global
network and attracted participants from
e.g. Germany, India, UK, China, Denmark,
Poland and more.

In addition to the celebration UCPBL
conducted the second of the semian-
nual Advisory Board meeting as a hybrid
meeting, with both participants present
and online.

International
At the SEFI European Convention for En-
gineering Deans, 12-14 June 2024 in Shef-

| RRSPBL.2024

field, Professor Lindsay gave a keynote
talk entitled “Is Higher Education still Fit
for Purpose? The Technology Dimen-
sion”. His talk focused on the evolution
of higher education, and how the affor-
dances of new technology provide both
new opportunities and new threats to the
way higher education operates.

A group of 9 members of UCPBL partici-
patedinthe SEFI Annual Conference, held
at Ecole Spéciale de Lausanne (EPFL) in
Lausanne, Switzerland. The conference
brought together over 550 participants
from across Europe and beyond, making
it one of the most vibrant gatherings in
engineering education this year. Our team
gained valuable insights into innovative
teaching practices, the role of emotions
in engineering education, and strategies
for embedding sustainability and ethics
into curricula. The conference also pro-
vided a unique platform for networking
and knowledge exchange with peers, re-
IIANURAG
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searchers, and industry leaders, which
willinformand inspire our ongoing work in
engineering education.

Director of UCPBL, Professor Xiangyun
Du and Associate Professor Aida Guerra
represented the Centre at the Conference
on Al-supported PBL in K12 (schools) in
China Oct26-28.

The Regional Research Symposium on
Project-Based Learning (RRSPBL-2024)
were hosted at Anurag University, Hyder-
abad in collaboration with the UCPBL and
Indo Universal Collaboration for Engi-
neering Education (IUCEE). Xiangyun Du,
Euan Lindsay, Niels Erik Ruan Lyngdorf
and Henrik Worm Routhe participated in
the symposium. During their stay in India,
they visited schools and universities.

Advisory board

UCPBL members served in advisory
boards capacities for arange of organiza-
tions and journals. This year we extended
to GELYDA. GELYDA is anew international
organization dedicated to understand-
ing, supporting, and improving expanded
opportunities for learning, development,
and thriving in schools, afterschool and
summer programmes, and communities.
www.gelyda.org

PBL Training

Academic Leadership for pedagogical
change via/towards PBLAAU PBL train-
ing days (SA)

In May, National South African IEC team
engagedinaspecially designed workshop
titled "Academic Leadership for Pedagog-
ical Change via/towards PBL." Tailored
specifically for the South African context,
the workshop aimed to support academic
leaders in driving pedagogical transfor-
mation through Problem-Based Learning
(PBL).

The objectives of the workshop were to:

1. Identify and critically analyze individ-
ual and collective teaching challenges
within participants’ institutional con-
texts.

2. Reflect on current teaching roles and
competencies and align them with the
skills required to effectively facilitate
student learning.

3. Redesign teaching, learning, and as-
sessment practices using the princi-
ples of constructive alignment.

1y
|

W

H"! i

| |
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4. Develop a strategic roadmap for im-
plementing pedagogical change with-
intheir respective institutions.

This initiative fostered deep reflection,

collaborative dialogue, and actionable

planning, equipping participants with
tools and perspectives to lead meaningful
educational change.

Enhancing Institutionalized Transforma-
tionthrough Design, Implement and Eval-
uate a PBL Pedagogical Development
Certificate Program for HITAM, India

This project supports educational trans-
formation in Indian higher education
for engineering by strengthening ped-
agogical leadership among university
lecturers. Through a multi-cohort de-
velopment programme, participants are
empowered to design student-centred
learning models, engage in the schol-
arship of teaching and learning, and act
as local change agents. The initiative
promotes sustainable, institution-wide
change by building both individual and

organisational capacity for innovation in
teaching.

The project is led by Professor Xiangyun
Du. Assistant Professor Juebei Chen,
Associate Professors Aida Guerra, Asso-
ciate Professor Niels Erik Ruan Lyngdorf
and PhD Student Henrik Worm Routhe
participatesin the project.

AAU, Aalborg Municipality and K12

Aalborg University, three Danish schools,
and Future Nation School in South Africa
have formed a unique partnership around
problem-based learning. Students and
teachers from both countries have collab-
orated on projects, sharing perspectives
and tackling global challenges togeth-
er. The project also contributes valuable
insights into the research area of PBL in
K12 education. A major outcome will be
a conference in South Africa in Novem-
ber 2025, bringing together schools from
around the world. This projectisled by As-
sociate Professor Lykke Bertel Brogaard
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and Associate Professor Niels Erik Ruan
Lyngdorf.

Orientfond-Supported Project with Na-
tional University of Shipbuilding in My-
kolaiv(NUoS), Ukraine

A partnership with the National Univer-
sity of Shipbuilding (NUoS) in Mykolaiv,
Ukraine—funded by the Orientfond—ad-
vances educational transformation
through Problem-Based Learning (PBL).
The initiative aims to foster institutional
transformation and local empowerment
through the implementation of Prob-
lem-Based Learning (PBL).

The project combines capacity-building
with research to explore how PBL can
drive sustainable educational change in

Garres Iefimens

Raimundo

the Ukrainian context. In addition to ca-
pacity-building efforts, the project inte-
grates theoretical and empirical research
toexplore how PBL can serve as a catalyst
for educational innovation and sustaina-
ble development in the Ukrainian context.

The project is led by Xiangyun Du, Aida
Guerra, Bente Ngrgaard, Henrik Worm
Routhe, Juebei Chen, Niels Erik Ruan Lyn-
gdorf. Xiangyun is the project leader on
behalf of Department of Sustainability
and Planning.

PhD Course

Study Circle on PBL research in educa-
tion - from design to publication

In 2024, a new initiative was launched to
support the development of early-career

Oty Ohlosytlc
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researchers within UCPBL and IAS PBL.
Led by Professor Xiangyun Du (UCPBL),
the PhD Study Circle on PBL Research in
Education - from Design to Publication
offers a focused learning environment
for PhD students working with prob-
lem-based learning (PBL).

The study circle spans 6-8 months and
includes six sessions where participants
engage in peer review, writing exercises,
experience sharing, and feedback from
senior researchers and supervisors. The
initiative provides a valuable supplement
to existing PhD courses by offeringamore
targeted focus on PBL research design,
theory, methodology, data analysis, and
academic writing.

Learn How Creative Thinking Can Trans-
form Your Research

Organised by Research Assistant Seren
Hansen

The course offers a deep understanding
of creative thinking in research and aims
to enable PhD students to make room for
creative thinking and methodology in their
research. The systematic use of creative
thinking can be particularly helpful in gen-
erating new ideas, hypotheses, experimen-
tal designs, and data interpretation as well
as in the communication of research.

Mixed methods

Organised and taught by Professor Xiang-
yun Du. Lecturers include Associate Pro-
fessors Aida Guerra and Juebei Chen

The course intends to support participants
indevelopinginterdisciplinary inquiry skills
by analysing the needs for mixed-method
research and designing mixed-method re-
search using diverse strategies. A problem
and project-based learning approach is

adopted in this course, involving partici-
pants working in groups on real-life issues
identified on their own.

PBL and Facilitations skills

Organised and taught by Professor Xiang-
yun Du and Associate Professor Aida Guer-
ra. Taught by Associate Professor Juebei
Chen

This PhD course aims to help studentsun-
derstand and reflect on Aalborg Universi-
ty’s systemic PBL approach. Participants
will learn about the Aalborg PBL model,
collaborative project work, and how to fa-
cilitate and manage various projects and
problems.

Professional Communication

Organised by Professor Euan Lindsay
Taking both a theoretical and practical
approach, the course is intended to help
PhD students become aware of the many
dimensions of effective communication
and to develop their competenciesto pre-
pare them for communicating in a profes-
sional research context.

In 2024, a total of two courses were com-
pleted.

Project Management and Interpersonal
Skills

Lecturersinclude Henrik Worm Routhe
This practical workshop helps PhD stu-
dents manage their projects by focusing
on both project management skills in a
creative, unstructured university envi-
ronment as well as interpersonal skills,
especially in cooperation with supervi-
sors and stakeholders.

In 2024, a total of two courses were com-
pleted.

ANNUAL REPORT 2024

10



KEY RESEARCH

Topics and link to website See more here Aalborg Centre for Prob-
AalborgCentreforPBLinEngineeringSci- lem Based Learning in Engineering Sci-
ence and sustainability research on sev-  ence and Sustainability — Aalborg Uni-
eral topics related with problem-based  versity’s Research Portal (aau.dk) %

learning, and engineering and science ed-
ucation,whichsomearefinancedand sup-
ported by external partners and grants.

Digitalisation

00O
TN

Interdisciplinarity

Sustainability

~
Educational change
STEM - K12 and
continuing
education
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Highlighted new projects

Digital Twins for Abundant Feedback:
Novel Feedback Paradigms via Explain-
able Multilingual Natural Language Pro-
cessing

This project uses natural language pro-
cessing (NLP) to develop digital twins of
assessment and feedback processes,
aiming to provide scalable, explainable,
and multilingual feedback to students. By
combining frontier research in engineer-
ing education and multilingual NLP, the
project explores how students engage
with feedback and advances our under-
standing of effective educational practice.

The project is led by Professor Euan Lind-
say(UCPBL)in collaboration with Johannes
Bjerva, Department of Computer Science.

ENVIHEI: Student-centered learning for
ENVironmental sustainability at Higher
Education Institutions

The ENVIHEI project develops and tests
innovative, student-centred learning ma-
terials to integrate green competences
in higher education, addressing key chal-
lengesinthe EU’'s GreenComp framework.
The project focuses on empowering en-
gineering students and their lecturers to
support the green transition and foster
responsible citizenship.

Activities include the co-creation and pi-
loting of educational materials, lecturer
training, and a winter school for students.

Using transformative learning approach-
es—such as PBL, real-case studies, and
service learning—the project promotes
transferable, practice-based sustainabil-
ity education across diverse higher edu-
cation contexts.

Associate Professor Aida Guerra and
Postdoc Dan Jiang (UCPBL) participates
in the project, which is led by Universidad
De Leon and includes collaboration with
Universiteit Hassel, Politechnika Slaska,
and Montanuniversitaet Leoben.

PhD project: Generative Alin Science Ed-
ucation, PhD student Anne Sofie Broder-
sen Liitken

The project focuses on the use of gener-
ative Al in science education in primary
school and is linked to CESE’s themes on
student experiences and educational re-
sources.

The projectisfunded by theresearchiniti-
ative NAFA's (Naturfagsakademiet NAFA)
Center of Excellence in Science Educa-
tion (CESE). Main supervisor Stine Ejs-
ing-Duun (UCPBL); Co-supervisor Claus
Auning, UC SYD
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PUBLICATIONS

Members of the UCPBL continue to be
closely involved in engineering education

by hosting workshops and seminars (e.g.
BNU Expo and SEFI).

and international science communities,
by participating in their international con-
ferences (namely SEFI, ASEE, FIE, AAEE,
etc.), being members of their boards
(namely REEN) and guest speakers, and

One important part of the Centre's dis-
semination activity is the reporting and
publication of research outcomes through
conference and journal articles.

Books/Book chapters/Anthology/Report Contributon to conference (abstracts and papers in proceedings) Contribution to journals (articles/editorial) PhD thesis

a5

40

16 16

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

AALBORG

UNIVERSITET

Home Profiles Projects Publications ~ Activities Research units  Facilities ~Press/Media =+ Search..

Aalborg Centre for Problem Based Learning in Engineering Science and
Sustainability
The Te EL n

of ITand

You can see the full list of our participation in projects and pub-
lication of research outcomes on our research profile Aalborg
Centre for Problem Based Learning in Engineering Science and
Sustainability — Aalborg University’s Research Portal (aau.dk)

ey

N
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PHD DEGREES AWARDED

Nicolaj Riise Clausen

Nicolaj defended his PhD thesis titled “Self-Directed
Learning in Problem-and Project-Based Learning: A Study
of Self-Direction in the Aalborg PBL Model” February 15",
2024

Dan Jiang

Dan defended her PhD thesis titled: Engineering students’
Perspectives on the Learner Agency Development in an
Intercultural PBL Context in Denmark” March 7th, 2024.

Henrik Worm Routhe

Henrik defended his PhD thesis with the title:
“Management and Leadership in Interdisciplinary Projects
in Engineering Education” on October 15, 2024.
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ADVISORY BOARD MEMBERS

Professor Thomas
Bak

Dean, The Technical Faculty of IT and Design, Aalborg
University

Advisory board
Chair

Mr. Shaofeng Hu Director of the Division of Science Policy and Basic Sciences | UNESCO
Chief of Section; Science Technology and Innovation Policy,

Dr. EzraClark Division of Science Policy and Basic Science (PBS), Natural UNESCO
Sciences Sector(SC); UNESCO
Chief of Section; Basic Science, Research Innovation and

Dr. Amal Kasry Engineering (RIE), Division of Science Policy and Basic Sci- UNESCO
ence (PBS), Natural Sciences Sector(SC); UNESCO
Associate Programme Specialist; Basic Science, Research

Ms. Ashwini Innovation and Engineering (RIE), Division of Science Poli- UNESCO

Madanayake cy and Basic Science (PBS), Natural Sciences Sector(SC);

UNESCO

Professor Brian
Figaji

Eng Council South Africa, former UNESCO Exec Board

Representing
Member States

Professor José
Ismael Pena Reyes

Vice President, Professor of Engineering Faculty,
Universidad Nacional de Colombia

Representing
Member States

Professor Qidi WU

Director, UNESCO ICEE, Tsinghua University, China

Representing
Member States

Associate Prof
Zheping XIE

UNESCO ICEE, Tsinghua University, China

Representing
Member States

Professor
Gopalkrishna Joshi

Currently: Founding Vice Chancellor of MIT VIshwaprayag
University, Solapur, India. Former: chief director of Karnataka
State Higher Education Council Bengaluru India

Representing
Member States

Professor Anne
Merrild Hansen

Head of Department of Planning, The Technical Faculty of IT
and Design, Aalborg University

Representing
Aalborg University

Professor Olav Geil

Associate Dean, Faculty of Engineering and Science,
Aalborg University, Denmark

Representing
Aalborg University

Department of Mechanical Engineering and Production,

Professor Thomas . . f X : Representing

iillaw Brung Eacultyof Engineering and Science, Aalborg University, Aalborg University
enmark

Prof Euan Lindsay | Aalborg PBL Centre, Aalborg University, Denmark Staff

Prof Tony Marjoram | Aalborg PBL Centre, Aalborg University, Denmark Staff

éi(s;:;:;ate FHOIEE Aalborg PBL Centre, Aalborg University, Denmark NE

HESOE B P Aalborg PBL Centre, Aalborg University, Denmark Staff

Bente Ngrgaard ' !

Prof Thomas Ryberg| Aalborg PBL Centre, Aalborg University, Denmark Staff

Prof Xiangyun Du Director, Aalborg PBL Centre, Aalborg University, Denmark | Staff
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