





This publication was produced with the financial support of the European Commission.

restart @.."'.'E DU
CATOLICA '
FACULDADE DE FILOSOFIA

E CIENCIAS SOCIAIS Erasmus+



(09) This paper meets the requirements of ANSI/NISO Z39.48-1992 (Permanence of Paper).

ACID FREE



CoLECcAO PsicoLocia 10

HIGHER EDUCATION IN A DIGITAL ERA
THROUGH PROJECT-BASED E-LEARNING




Copyright © 2023 by Aletheia — Associacdo Cientifica e Cultural

ALETHEIA, AXIOMA STUDIES and, the AXIOMA logo are trademarks of Aletheia — Associacao Cientifica
e Cultural.

All rights reserved.

Todos os direitos reservados. Nenhuma parte desta publicacao pode ser reproduzida, armazenada num
sistema de recuperagdo de informacéo, ou transmitida de qualquer forma, ou por quaisquer meios — elec-
tronico, mecanico, fotocopia, gravado, ou de outra maneira, sem qualquer atribuicdo — sem a permissao
prévia do editor.

Allrights reserved. No part of this publication may be reproduced, stored in a retrieval system, or transmitted
in any form or by any means — electronic, mechanical, photocopy, recording, or any other — without the
prior permission of the publisher.

This book may not be reproduced, in whole or in part, including illustrations, in any form (beyond that copying
permitted by Sections 107 and 108 of the U.S. Copyright Law and except by reviewers for the public press),
without written permission from the publishers.

The publisher, the authors and the editors are safe to assume that the advice and information in this book
are believed to be true and accurate at the date of publication. Neither the publisher nor the authors or the
editors give a warranty, express or implied, with respect to the material contained herein or for any errors
oromissions that may have been made. The publisher remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Links to third party websites are provided by Axioma in good faith and for information only. Axioma disclaims
any responsibility for the materials contained in any third party website referenced in this work.



HiGHER EDpucaTiON IN A DiGITAL ERA
THROUGH PROJECT-BASED E-LEARNING
CoNTRIBUTES OF THE RESTART4EDU PRroJecT

Pauto C. Dias
AnGELA SA AzEVEDO
[RIS OLIVEIRA
ELIF KARA
Onur ERGUNAY
Haci Mustara DoNMEZ
Minar A. GiRTU
DaNIELA D. CAPRIOARA (Eps.)

Axioma — Publicagdes da Faculdade de Filosofia®
Braga, 2023



Title:
Editors:

Collection:
Editorial Imprint:

Copyright
Financial Support:

Publishing House

ISBN:
eISBN:

ISBN-10:
eISBN-10:

Depbsito Legal:
DOl:

5 Crossref
Capa:

Paginagéo,
Composicao Grafica

e Ebook:

Nawes:
T

DEScriPTION:

IDENTIFIERS:
SUBJECTS:
CLASSIFICATION:

SEJA ORIGINAL‘I_

DIGA NAO
C

Higher Education in a Digital Era through Project-based E-learning: Contributes of the RESTART4EDU Project

Paulo C. Dias

Angela S& Azevedo

Iris Oliveira

Elif Kara

Onur Ergiinay

Haci Mustafa Dénmez

Mihai Girtu

Daniela Caprioara

Psicologia

Axioma — Publicacdes da Faculdade de Filosofia ®

April 2023
© 2023 by Aletheia — Associagdo Cientifica e Cultural

32313029282726252423 1234

This publication was produced with the financial support of the European Commission. The content of this
material is the sole responsibility of the authors, and the National Agency and the European Commission
are not responsible for how the content of the information will be used.

Acetren — Associagdo Cientifica e Cultural

Faculdade de Filosofia e Ciéncias Sociais

Praca da Faculdade de Filosofia, 1

4710-297 Braga (PORTUGAL)

Tel. (+351) 253 208 080 / Fax (+351) 253 213 940
https://www.publicacoesfacfil.pt/ ® aletheia.ffcs@ucp.pt

978-972-697-366-9 (Paperback: alk. paper)
978-972-697-367-6 (pdf)

972697366X
9726973678

451785/23
10.17990/A%i/2023_9789726973676

Aletheia - Associagdo Cientifica e Cultural is a member of Crossref.

Aletheia - Associacao Gientifica e Cultural

Cypher Book Design, Lda.

British Library Cataloguing in Publication Data Available

Dias, Paulo C.; Azevedo, Angela S&; Oliveira, Iris; Kara, Elf: Ergiinay, Onur; Dénmez, Haci Mustafa; Girtu, Minai; Caprioara, Daniela — editors.
Higher Education in a Digital Era through Project-based E-leaming: Contributes of the RESTART4EDU Project.

Braga, Portugal : Axioma — Publicagdes da Faculdade de Filosofia, 2023. | Collection: Psicologia, no. 6. | Includes bibliographical
references, index, and analytical index. | 266 pages; 16 x 23 cm.

DL 451785/23 (print) | ISBN 978-072-697-366-9 (paperback) | 1SBN 978-972-697-367-6 (ebook) | DOI 10.17990/Ax/2023_9789726973676
Psychology. | Pedagogy. | Project-Based Learning. | Educational Technologies. | Educational Design.
DDC: 150 1 DDC: 370 | DDC: 378 1 DDC: 379 1 UDC: 159.9 | UDC: 37 1 UCD: 378 1 UDC: 37.09.


https://doi.org/10.17990/Axi/2023_9789726973676
https://doi.org/10.17990/Axi/2021_9789726973423

CONTENTS

Introduction

ANGELA AZEVEDO

iRIS M. OLIVEIRA 3-18

PAULO C. DIAS 13-1
Part |

Higher Education Challenges

Project-Based Leaming: A Literature and Practice Panoramic of Pre-Collegiate

Education

SUZIE BOSS 23-38

Educational Technologies to Support Learning and Teaching: Issues to Consider

PALITHA EDIRISINGHA 41-68

Education in Higher Education in the Era of Performativity

ANTONIO M. MAGALHAES 71-94
Part Il

A Proposal for PBL Practice in Higher Education

Project-Based Learning Experiences Devised by Combining Backward Educational

Design and Design Thinking

MIHAI A. GIRTU 99-124

DANIELA D. CAPRIOARA

9-12



10

Contents

PBL in Higher Education: RESTART4EDU Proposal for Practice

PAULO C. DIAS
ANGELA SA AZEVEDO
iRIS M. OLIVEIRA
ELIF KARA

ONUR ERGUNAY

HACI MUSTAFA DONMEZ 127-154

Part Il
PBL Practice-based Reflection

Contribution of Project Based Learning to the Medical and Psychological Education

ABDULLAH ORTADEVECI
ANGELA LEITE

EMEL ULUPINAR
SERGIU-IOACHIM CHIRILA

LILIANA TUTA 159-170

Practical Experiences and Reflections. PBL in Social Sciences

ANABELA RODRIGUES
CANSU BOZDOGAN
GAMZE AY

RICARDO PEIXOTO
RUS MIHAELA

SILVIA LOPES

TANASE TASENTE 173-184

PBL Applications in Teaching Topics related with “Data”

BERNA ULUTAS
CHIS TIMUR
OZTEN CHELAI
VITOR SA
HAKAN YILDIRIM

DANIELA CAPRIOARA 187-198

Higher Education Students as PBL Receivers in Interdisciplinary Teaching
Experiences

LUiSA MAGALHAES
ONUR ERGUNAY
MIOARA-JEANINA LUNGU
MADALINA BOTINA

FLORICA BRASOVEANU 201-212

Higher Education in a Digital Era through Project-based E-learning, 2023, pp. 9-12.



Contents 1

10 PBL for Integral Human Development

FLORIN CAZAN

IULIANA LUNGU

ARMANDA PAULA CUNHA GONCALVES
MIRUNA MOROIANU

RUXANDRA MIREA

EMRE EV CIMEN

ELIF KARA 215-226

11 Applying Project-Based E-Learning with Vulnerable Groups: An Intervention
Proposal for Older Adults, Students with Disabilities, and Roma People

CATARINA VIEIRA DA SILVA
MERAL MELEKOGLU

RAQUEL AZEVEDO 229-240

12 PBL as a Tool for Fostering Refugee Studies in University Education

AYBICE TOSUN
DANIELA MONTEIRO

JORGE BARBOSA 243-250

13 Strategic Analysis of PLB Methodology using SWOT Matrix

MIRELA MIHAELA DOGA
CLAUDIA-SIMONA POPA
RADUCU POPESCU

ANA SALAZAR

YILMAZ SEVER 253-264

Higher Education in a Digital Era through Project-based E-learning, 2023, pp. 9-12.






Higher Education in a Digital Era through Project-based E-learning, 2023, pp. 13-18.
© 2023 by Aletheia - Associacdo Cientifica e Cultural. All rights reserved.
DOI https://doi.org/10.17990/Axi/2023_9789726973676_013

Introduction

AnGELA AzEVEDO?
fris M. OLIVEIRAP
Pauro C. Dias¢

due to a marked growth and differentiation over the last forty

years. Recent data (Eurydice, 2020) show that the student popu-
lation in higher education is mostly female, except in Germany, Greece
and Liechtenstein, and there is a higher number of men attending
Bachelor’'s degrees, while women are attending Master’s degrees.
Considering this higher education institutions cannot be, therefore,
indifferent to these changes in their student population. Although these
changes, especially the exponential increase of students, are the result
of an advance in terms of democratic educational policies, and search
for lifelong learning opportunities that better prepare individuals for an
unstable and competitive labor market (Hirschi, 2018). At the same time,
they are associated with increased difficulties since higher education
institutions have presented many difficulties in promoting a renewed and
innovative teaching and learning process that should be focused on the
students. These difficulties have been leading to consequences such as
the increase of academic failure, particularly at the level of the academic

I Iighereducationhasreceivedincreasingattentionfromresearchers
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transition year, change of course or academic dropping out (Azevedo &
Faria, 2001).

The studies that have been dealing with these issues present a
multivariate set of conditions associated both with the context of the
study cycle (particularly related to the teaching process, the reception
of students and, also, the pedagogical relationship) and with the
psychosocial characteristics of young adults who have been under-
going changes in their developmental indicators, which translate into
academic experiences, expectations, learning methods, social support
network and academic preparation.

At the same time, the social, cultural, and environmental context
has also undergone significant changes, affecting not only the type of
course but also the professional skills that young adults should develop
in their training process.

Also, in hindsight, we shouldn’t forget that in higher education we
find students with very different backgrounds, resulting from having
attended very diversified courses in the previous studies cycle, some-
times more theoretical, sometimes more practical. These multiple
aspects higher education population to be very heterogeneous, which
makes it difficult to come up with adequate answers to their needs.

The successive reformsinthe structure and type of educational offer
before reaching higher education, particularly from the 1980s onwards,
were not followed by an effective vision of the learning process, which
focuses on an active student and on his or her autonomous learning
characteristics, such as self-decision, self-learning and the close social
relationships development. Adding to this, it has been observed that the
university context, being less and less structured, demands a higher
level of preparation that is not provided by secondary education, so the
university student is forced to self-regulate his/her learning without,
however, presenting adequate study habits, together with the gap
between the knowledge acquired previously and that required by higher
education (Faria & Lima Santos, 1998).

Thus, in higher education, the difficulties that students face
throughout their academic journey are unavoidable, requiring a more
personalized and personal follow-up by teachers which uses active and
innovative learning methodologies. Currently, the cooperative and collab-
orative learning models are the basis of active methodologies, based on
projects and information technologies that facilitate the development
of technical and transversal scientific skills in students (Ferreira, et al,
2021; Loh & Ang, 2020). Having this in mind, the international policies

Higher Education in a Digital Era through Project-based E-learning, 2023, pp. 13-18.
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and the educational communities have been addressing the transversal
competences that should be promoted in higher education, enabling
young adults and adults to deal with global challenges, such as scien-
tific and technological advances, societal asymmetries, socio-economic
crisis and serious environmental problems. The list of this type of skills is
variable, however, the most commonly mentioned skills in the literature
are related to: information and communication technology, social, inter-
personal, citizenship and learning-to-learn (Sa & Paixao, 2015).

Having said this, the current learning models, based on construc-
tivist theories, have required changes on the higher education teacher.
So, the higher education teacher in order to promote an active learning
with discovery and problem solving (Almeida & Soares, 2002; Ferreira-
Alves & Goncalves, 2001), has to personalize the pedagogical rela-
tionship and needs to be constantly updating learning assisted by
technologies and information. Similarly, they should reflect on their
preparation and on how to work with students, assuming an encour-
aging attitude, adjustable to changing realities, using innovative meth-
odologies that advocate collaborative work and project-based learning.

Innovation in higher education teaching calls for focus on students,
whereby their psychosocial characteristics needs to be considered.
Chickering and Reisser (1993) identified seven aspects of psycho-
social development: sense of competence, emotional management,
autonomy, satisfying interpersonal relationships and intimacy, identity,
sense of life in a future perspective and creativity and integrity. Also,
several studies carried out in different countries have shown that
students, specifically in transition from hight school to higher education,
develop important transformations, both in terms of intellectual skills and
acquired knowledge, and in other fundamental areas in the construction
of personal identity construction, such as attitudes, values, interests,
aspirations, self-concept, self-esteem and interpersonal relationships
(Abreu, et al, 1996).

Dias (2001/2002) summed these transformations up to three main
psychological tasks that young people face at the end of adolescence:
restructuring the relationship with theis parents at a more interpersonal
level (by becoming more independent and developing a more egalitarian
relationship) and at intrapsychic level (by building more realistic images
of parents); construction of the identity and consolidation of the self,
through the ability of projection into the future, consolidation of self-
esteem, development of initiative, capacity to assume responsibilities
and, internalization of personal values, among other aspects; estab-

Higher Education in a Digital Era through Project-based E-learning, 2023, pp. 13-18.
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lishment of stable love relationships, overcoming the fear of rejection,
dependence and loss of autonomy, among other aspects.

Considering all these aspects, rethinking higher education implies
a new approach to the learning process, to the role of the teacher and
it should begin by looking at the current notion of young adult and of
the competences he or she should develop in this cycle of studies. The
use of active learning methodologies such as Project Based Learning
(PBL) becomes mandatory. This handbook, organized under the project
Restart for Education in a Digital Era through Project-based E-learning,
funded by Erasmus Plus Programme (reference 2020-1-ROO01-
KA226-HE-095772), is intended to be a very useful working tool for
higher education teachers, starting out by raising awareness of the
need to use a new approach in this study cycle and ending with a deeper
understanding of what Project Based Learning is.

To attain this purpose, this handbook is organized into three parts. In
the first part, three theoretical chapters are presented which reflect on the
concept of PBL and the underlying theories. In the first chapter entitled:
entitled “A Literature and Practice Panoramic of Pre-Collegiate Education”
begins by presenting, from a historical point of view, the “Learning to do”
associated with the foundation of PBL. It also reflects a reflection on the
networking in schools and its importance for active methodologies in the
21st century, such as PBL. It follows with a definition of PBL and its impli-
cation in higher education. The second chapter is entitled “Educational
technologies to support learning and teaching: issues to consider”,
presents relevant issues related to teaching and learning. It reflects
upon the dynamics between two processes: technology and pedagogy,
namely how the use of technology can enhance pedagogy. At the same
time, it presents learning and technologies from a theoretical perspective
considering the most relevant models. It then focuses on the issue of the
digital divide, meaning the obstacles to the use of digital technologies. It
also reflects on the potential of Open Educational Resources (OER). The
third chapter “Education in Higher Education in the era of performativity”
presents the challenges of higher education in the context of educa-
tional transformations and European higher education institutions in the
last decades. These challenges require a reflection on the specificity and
autonomy of higher education institutions in terms of teaching, research,
and service to society, as well as on the democratization of access to this
level of education. This chapter, also, includes a reflection about the use
of digital technologies in education as a catalyst for the changes needed
after the pandemic period.

Higher Education in a Digital Era through Project-based E-learning, 2023, pp. 13-18.
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In the second part we present two chapters that represent two
important steps in the implementation of a PBL course in higher
education. The first one, “Project-Based Learning Experiences Devised
by Combining Backward Educational Design and Design Thinking”,
authors explore educational design based on fusing together two tech-
niques: backward design and design thinking, and its contributes in
drawing student-centered learning experiences. The approach is used
to illustrate the planning and the implementation of a project-based
training course for university teaching staff interested in exploring the
use of project-based learning (PBL) in their courses, providing some
guidance for academics interested in drawing effective PBL units,
emphasizing practical design aspects rather than theoretical aspects. In
the second chapter “PBL in Higher Education: RESTART4EDU Proposal
for Practice”, authors try to present a step-by-step pathway to support
higher education teachers drawing their first experiences with proj-
ect-based learning supported by educational technologies. Integrating
theory with hands-on examples, using very concrete examples, it helps
less experienced teachers to venture into the challenge of drafting their
first projects, based on literature and expert experiences that can be
useful for planning and making the most thoughtful decisions possible.

In the third part of this handbook, a collection of papers that
reflects academics experiences using PBL in their practice. Based on
RESTART4EDU project, colleagues were invited to reflect about the
implications of PBL in their teaching courses or research interests. The
eight chapters presented in this part reflect the potentialities of PBL in
several scientific areas, as medical and psychological Education, in social
sciences and topics related to data. Other focused on the contributes of
PBL to promote interdisciplinary teacher’s experiences and focusing of
integral human development. A third group of papers explored the appli-
cation of PBL with vulnerable groups, particularly older adults, students
with disabilities, and Roma people, but also to fostering refugee studies
in higher education. And a final contribute intended to present a stra-
tegic analysis of PLB methodology using SWOT matrix. Despite diverse,
contributes highlight the potentialities of this methodology to promote a
richer and more challenging learning experiment, whether for students
as for teachers.

Higher Education in a Digital Era through Project-based E-learning, 2023, pp. 13-18.

17



18

Angela Azevedo | iris M. Qliveira | Paulo C. Dias

References

Abreu, M. V., Leitdo, L. M., Paixdo, M. P., Bréda, M. S. J., & Miguel, J. P. (1996). Aspiracdes
e projetos pessoais, condicdes de vida e de estudo dos alunos do ensino superior de
Coimbra. Psychologica, 16, 33-61.

Almeida, L. S., & Soares, A. P. (2002). Trajetérias escolares e expectativas académicas dos
candidatos ao ensino superior: contributos para a definicdo dos alunos que entraram na
Universidade do Minho. In C. C. Oliveira, J. P. Amaral, & T. Sarmento (Orgs.), Pedagogia
em campus: Contributos (pp. 21-34). Universidade do Minho.

Azevedo, A., & Faria, L. (2001). Impacto das condicGes pessoais e contextuais na transicao do
ensino secundario para o ensino superior. Revista da UFP, 6, 257-269.

Chickering, A. W., & Reisser (1993). Education and identity (2nd ed.). Jossey-Bass.

Dias, M. G. F. (2001/2002). Servicos de aconselhamento psicologico no ensino superior: Uma
encruzilhada de questdes. Cadernos de Consulta Psicoldgica, 17-18, 59-67.

European Commission/EACEA/Eurydice (2020). The European Higher Education Area in
2020: Bologna Process Implementation Report. Luxembourg: Publications Office of the
European Union.

Faria, L., & Lima Santos, N. (1998). Escala de avaliacdo do auto-conceito de competéncia:
estudos de validacdo no contexto universitario. Revista Galego-Portuguesa de Psicoloxia
e Educacion, 3 (2), 175-184.

Ferreira-Alves, J. A., & Goncalves, O. F. (2001). A educacdo narrativa do professor. Edicdes
Quarteto.

Ferreira, M., Campos, S., Cardoso, A. P., & Chaves, C. (Coords Eds) (2021). Competéncias
Emocionais e Promogdo da Abandono no Ensino Superior. Edi¢des Esgotadas.

Hirschi, A. (2018). The Fourth Industrial Revolution: Issues and Implications for Career Research
and Pratice. The Career Development Quartely, 66(3), 192-204 https://doi.org/10.1002/
cdq.12142

Loh, R.C.-Y., & Ang, C.-S. (2020). Unravelling cooperative learning in higher education.
Research in Social Sciences and Technology, 5 (2), 22-39.

S4, P., & Paixdo, F. (2015). Competéncias-chave para todos no Séc. XXI: Orientacdes
Emergentes do Contexto Europeu. http//www.eses.pt/interaccoes.

Higher Education in a Digital Era through Project-based E-learning, 2023, pp. 13-18.


https://doi.org/10.1002/cdq.12142
https://doi.org/10.1002/cdq.12142
http://http//WWW.eses.pt/interaccoes

Higher Education Challenges






Project-Based Learning:
A Literature and Practice Panoramic of
Pre-Collegiate Education






Higher Education in a Digital Era through Project-based E-learning, 2023, pp. 23-38.
© 2023 by Aletheia - Associacdo Cientifica e Cultural. All rights reserved.
DOI hitps://doi.org/10.17990/Axi/2023_9789726973676_023

CHAPTER 1

Project-Based Learning: A Literature and Practice
Panoramic of Pre-Collegiate Education

Suzie Boss?

gained momentum in elementary and secondary education

across the United States and in many other countries. With
growth have come refinements in this instructional method. Researchers
and practitioners have collaborated to define high-quality PBL, enabling
teachers to adopt strategies for more effective project design, facili-
tation, and assessment. A number of factors contribute to the growing
adoption of PBL in diverse settings, but chief among them is the promise
of this instructional approach to prepare students for future challenges
in college, careers, and active citizenship.

As more students experience PBL before reaching college, it’s
worth considering the implications of this trend for higher education.
What are the characteristics and benefits of high-quality PBL? How well
does PBL prepare students for the rigors of college-level academics?
How might higher education best engage students who are accus-
tomed to tackling real-world challenges and developing their sense of
agency as learners? These are among the questions we will explore in
this chapter.

O ver the past two decades, project-based learning (PBL) has

a PBLWorks National Faculty emeritus, USA.
P4 suzieboss@gmail.com
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1. Building on Tradition

Learning by doing—the foundation of PBL—has a long history in
education.

In ancient Greece, Socrates modeled learning through ques-
tioning, inquiry, and critical thinking—all strategies that remain relevant
in today’s PBL classrooms (Boss, 2011). In 16™ century ltaly, students
of architecture and art applied their learning by creating scale models
of churches and monuments. These assignments—known as progetti,
or projects—required students to engage in active problem solving and
to have their work evaluated by experts (Larmer, Mergendoller, & Boss,
2015).

John Dewey, the early 20th-century American educational theorist
and philosopher, advocated for learning grounded in experience.
Dewey challenged the traditional view of student as a passive recipient
of knowledge and teacher as the transmitter of a static body of facts. He
argued instead for active experiences that prepare students for ongoing
learning about a dynamic world. Yet Dewey also emphasized the vital role
of the teacher in creating the right context for experiential learning so
that students would engage in thinking, sustained inquiry, and reflection
(Larmer, Mergendoller, & Boss, 2015).

In previous decades, early childhood educators have played an
important role in advocating for student-centered learning. Maria
Montessori, Italian physician and child development expert, launched an
international movement in the 20" century that continues to grow. She
pioneered learning environments that foster capable, curious, adaptive
citizens and problem solvers (Boss, 2011). Similarly, the municipal
schools founded in Reggio Emilia, Italy, after World War Il, have influ-
enced early educators globally with their emphasis on curiosity, self-ex-
pression, and critical thinking over rote learning (Boss, 2017).

Pedagogies first introduced in graduate programs have also influ-
enced the design of PBL for younger learners. Medical schools, for
example, are credited with the development of problem-based learning,
in which students apply their understanding of medicine by analyzing
clinical cases. Disciplines including architecture, law, business, engi-
neering, and social work regularly incorporate problem-based simu-
lations and case studies (Mergendoller, Markham, Ravitz, & Larmer,
2006).

Higher Education in a Digital Era through Project-based E-learning, 2023, pp. 23-38.
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2. From Early Adopters to 21¢t Century Learning

Despite earlier waves of interest, by the late 20" century PBL tended
to be driven by individual teachers or specialized schools. Without large-
scale networks, a community of practice, or acommon definition of PBL,
these early adopters typically relied on their own creativity to generate
project ideas and come up with strategies to manage student-centered
learning. Although some projects succeeded brilliantly—particularly
when it came to increasing student engagement—results were scat-
tershot and documented primarily by anecdotes.

Some PBL advocates faced strong headwinds. The adoption of
standardized assessments and high-stakes testing, especially in the
U.S., meant an emphasis on content coverage over inquiry and memori-
zation over problem solving. Achievement scores that focused primarily
on math and reading left little instructional time or resources for interdis-
ciplinary projects.

By the early 215t century, however, this narrow vision of student
achievement was due for a reboot. Across diverse sectors, experts
sounded the alarm that yesterday’s focus on memorization and rote
learning would not prepare students for a fast-changing, increasingly
automated, information-saturated world (Boss, 2019). Adoption of
educational technology gave students not only access to information but
also tools to create their own content and share it with public audiences.
The new century also ushered in demand for learning experiences that
would prepare students for careers in STEM (science, technology, engi-
neering, and math).

The Partnership for 21t Century Learning, comprising thought
leaders from industry and academia, summarized the essential skills
for the new century in a comprehensive framework (Battelle for Kids,
2019). The competencies considered key for learning and innovation
and became widely known as the 4Cs: communication, collaboration,
creativity, and critical thinking.

Could project-based learning offer a way to help students develop
deep content understanding and also learn and practice these newly
important success skills? The time was right for taking another look at
PBL (Larmer, Mergendoller, & Boss, 2015).

Higher Education in a Digital Era through Project-based E-learning, 2023, pp. 23-38.
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3. Growing Networks

Current understanding of PBL in pre-collegiate education has
been shaped in large part by networks of schools designed specifically
to provide 21t century learning. Together, these independently orga-
nized networks include about 500 public schools and charter schools in
the U.S., plus a handful internationally. Some networks were launched
with industry partnerships, reflecting the concern that yesterday’s
schools would not produce a workforce ready for future challenges and
opportunities.

School structures, assessment practices, and even bell schedules
vary somewhat across different models, but PBL is the primary
pedagogy in the New Tech Network, High Tech High, EL Education, and
several other networks with similar visions. Some models emphasize
internships, apprenticeships, or job shadows to connect students with
careers. Collaboration with partners, clients, and experts from outside
the classroom is common. Teachers in these settings typically leverage
peer collaboration, team teaching, and, often, instructional coaching to
improve their practice.

Individually, these networks have been transparent about their
systemic approach to rethinking education through PBL. They open their
classrooms to visitors, host conferences, and, in many cases, make
project examples and resources publicly available. High Tech High,
a network of K-12 schools in California, has established its own HTH
Graduate School of Education to grow the pipeline of project-based
teachers. [See Resources at the end of this chapter for information
about project examples and supporting materials.]

In 2010, with funding from the William & Flora Hewlett Foundation,
the Deeper Learning Community of Practice was established to promote
cross-pollination across ten of these innovative networks, identify and
scale best practices, and encourage research about effectiveness.

Across different contexts, schools in this larger network cultivate
“a set of competencies students must master in order to develop a
keen understanding of academic content and apply their knowledge to
problems in the classroom and on the job” (William and Flora Hewlett
Foundation, 2013, p. 1). Through these learning experiences, students
develop six interconnected competencies considered to be prereq-
uisites for college, career, and civic life (Huberman, Bitter, Anthony, &
O’Day, 2014):
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Content expertise

Critical thinking and problem solving
Collaboration

Effective communication
Self-directed learning

Academic mindset

Beyond the ten school networks that made up the original Deeper
Learning community, PBL continues to gain traction in more traditional
school systems, as well as in independent and international schools.
Rather than using PBL as their primary method of instruction, however,
teachers in these settings may introduce one or two projects per grading
period, alternating with more traditional instruction. Unless PBL is core
to school models, supportive structures such as teacher teaming, block
scheduling, and embedded professional development may be lacking
or limited.

Interest in PBL is also expanding globally, with initiatives to build
teacher capacity underway on nearly every continent. In Chile, the
Ministry of Education has promoted PBL with online resources, confer-
ences, and publications. In China, schools focused on STEM education
are providing teachers with professional development about PBL as a
core pedagogy. Colombia and Australia have also been hosts to PBL
conferences and exhibitions of student project work. China hosts an
annual Deeper Learning Conference. To varying degrees, international
schools in India, Pakistan, Singapore, and Europe have also supported
professional development focused on PBL methodology.

4. Defining What’s Essential

Whether students engage in projects all the time or only occa-
sionally, it’s important for their learning experiences to be of high quality.
If not, projects can result in ineffective use of learning time or uneven
outcomes for students. More than a century ago, John Dewey cautioned
against poorly conceived learning experiences that would lead students
to “muddle and mess” (Dewey, 1916, p. 205).

An early research review cautioned that the variety of practices
under the banner of PBL makes it difficult to assess what is and what
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is not project-based learning (Thomas, 2000). A lack of consensus
about how to design, implement, and assess PBL can lead to uneven
outcomes “with varying degrees of academic rigor, curriculum materials
derived from competing design principles, and a consequently uneven
evidence base for PBL effectiveness” (Baines & DeBarger, 2015, p. 2).

To build common understanding of high-quality PBL, the Buck
Institute for Education (a U.S.-based nonprofit later renamed PBLWorks)
introduced a framework in 2013 for Gold Standard Project Based
Learning. Based on research and practice, the framework provides “a
description of what PBL looks like when it is done really well—a North
Star to shoot for and approach through problem solving, practice, and
reflection” (Larmer, Mergendoller, & Boss, 2015, p. 34).

The Gold Standard identifies seven Essential Project Design
Elements that enable students to reach key learning goals. These
learning goals are intentionally defined as both academic (content
knowledge and understanding) and non-academic success skills (such
as critical thinking, collaboration, and self-management).

Based on the Gold Standard, elements that teachers should keep in
mind as they design and implement projects include (PBLWorks, n.d.):

. Challenging problem or question: A challenge or open-ended driving
question frames the project. For example: How can we reduce our school’s
carbon footprint? How can we tell the unknown stories about our commu-
nity’s history? How can we spread awareness of mental health services?

. Sustained inquiry: Students ask questions, investigate, and conduct
research to make meaning. In the process, they deepen information
literacy skills and think critically about the reliability of sources.

. Authenticity: Real-world context for problem solving adds relevance;
students engage in tasks and use tools employed by experts.

. Student voice and choice: Students make decisions and express them-
selves; although guided by their teacher, they are not simply following
instructions or predetermined steps.

. Reflection: Students reflect on their learning throughout the project,
recognizing struggles as well as breakthroughs.

. Critique and revision: Students improve their work by giving and receiving
feedback, often producing multiple drafts of products.

. Public product: Students apply their learning to create a final product or
solution, which they share with an audience beyond the classroom.
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Although all seven elements contribute to successful learning
experiences, it’s important for teachers to remember that the framework
is designed to be flexible. The degree of student voice or authen-
ticity can vary widely from one project to the next. The choice of final
product is also variable. In some projects, all students contribute to the
same public product, such as making a video documentary. In others,
students determine how they want to provide evidence of their learning;
some might develop a physical product or prototype to solve a problem
while others might make a presentation, backed by evidence, to sway
decision makers.

Inaneconomics project, high school studentsinZurich, Switzerland,
focused on problems that related to the United Nations Sustainable
Development Goals. Applying economic theory, different teams devised
a wide range of solutions. One team worked with a nonprofit partner to
improve supply chains in the developing world for inexpensive products
that remove pollutants from drinking water. Another used data analysis to
convince the school governing board to invest in carbon offsets. Despite
their different areas of focus and final products, all students mastered
the same concepts about economics.

As project designers, teachers must decide how open-ended or
limited student choices will be, based on factors such as time, resources,
and students’ age and prior experience with projects. They also decide
whether learning goals will focus on a single content area or expand to
interdisciplinary learning.

At Gimnasio Los Caobos, an independent school in Bogota,
Colombia, schoolwide adoption of PBL has set the stage for learning that
extends across grade levels and content areas. At a recent exhibition,
middle school students shared their research-based design for a large
orchard that will provide fruits and vegetables for a nearby community
that lacks access to fresh, affordable food. To develop their design, they
conducted surveys, created maps, analyzed economic data, learned
about plant biology, and collaborated with external partners. Meanwhile,
high school students in a computer science class focused on designing
an automated irrigation system for the same orchard, using 3-D
modeling to produce prototypes.

In addition to the Gold Standard, other PBL frameworks have
emerged that clarify considerations for students, teachers, and
researchers. The Framework for High-Quality PBL, introduced in 2018
and developed through collaboration with hundreds of PBL educators
and thought leaders, describes PBL from the student’s perspective. For
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PBL to be of high quality, according to this framework, students should
experience all of the following, at least to some degree (hgpbl.org):

Intellectual challenge and accomplishment, leading students to learn
deeply, think critically, and strive for excellence;

Authenticity, through projects that students find meaningful and
relevant;

Public product, with student work publicly displayed, discussed, and
critiqued,;

Collaboration, both with other students and with adult mentors and
experts;

Project management, including processes for managing time and
tasks;

Reflection, which happens throughout the project.

Design principles for rigorous PBL inform the work of Lucas
Education Research, which invests in independent research to build
the evidence base for PBL. LER defines rigorous PBL as learning that
is purposeful and authentic, driven by a focus on and the integration of
course content, enhanced by meaningful and supportive interactions,
and implemented using evidence-informed teaching and assessment
practices (Baines et al., 2021).

Across these frameworks, a defining characteristic of high-quality
PBL is that projects form the centerpiece of the curriculum; they are not
an add-on or extra at the end of a traditional unit of instruction (Thomas,
2000; Boss & Krauss, 2018; Baines et al., 2021). This requires a shift in
thinking for many adults whose own experiences with projects may have
been limited to hands-on activities that followed more serious learning.
Such activities, while not without value, tend to lack the academic chal-
lenge, inquiry, student voice, and public product that are core to PBL.

Consider the difference between two learning experiences. In the
first example, elementary students learn about habitats from studying
their textbooks and taking part in classroom activities planned by their
teacher. At the end of the unit, after a test on content, each student is
assigned to make a shoebox diorama of a different habitat. Results are
then displayed around the classroom.

In the second example, elementary students watch a news
broadcast about new funding to expand the city zoo. They then video-
conference with zoo staff, who invite them to submit proposals for new
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animal exhibits that will interest young visitors and support the zoo’s
mission of protecting endangered species. Next, their teacher facili-
tates an active discussion in which students pose questions they want to
research before making their proposals. An investigation phase follows,
with students taking part in a variety of learning activities (facilitated by
the teacher) to build their background knowledge about habitats, endan-
gered species, and the design process. After brainstorming potential
ideas for proposals, students form small teams around shared interests.
They consult with experts in exhibit design, animal science, and envi-
ronmental education as they begin to generate concepts for their own
proposals and make improvements. Finally, teams present their diverse
ideas to zoo staff using a variety of modeling techniques (such as 3-D
printing, blueprints, and slideshows) to make their pitches.

In both examples, students learn similar content about science.
The first example, however, lacks an authentic purpose. There is little
opportunity for student choice or inquiry, and no audience beyond the
classroom. In the second example, students have an immediate “hook”
for their curiosity when their input is requested by an authentic audience.
That makes learning more purposeful and raises the stakes for producing
work of high quality. Learning goals extend beyond content mastery to
include communication and collaboration skills.

Although technology integration is not specifically addressed in
the Gold Standard or other frameworks, students often use digital tools
as part of PBL. For teachers, the challenge is to integrate technology
purposefully. Digital tools alone do not transform traditional units to
PBL. When integrated with a focus on learning goals, however, tech-
nology can enable students to access primary source material, conduct
surveys, analyze data, connect with experts and partners, produce 3-D
prototypes or videos, take virtual field trips, and much more. In PBL,
students use digital tools much as professionals do—to communicate,
collaborate, investigate, create, and share their work with authentic
audiences. When integrated as part of effective project design, tech-
nology can take learners places they could not otherwise go (Boss &
Krauss, 2018).

Middle school students from Canada, for example, became global
microlenders in a project that addressed geography and economics
content. Using an online platform (Kiva.org), they researched requests
for funding from small-scale entrepreneurs in the developing world.
Before choosing how to invest funds that they had raised through their
own entrepreneurship projects, students analyzed the standard of living
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in different regions, learned to calculate interest rates, and reviewed the
business plans of individual borrowers. They also applied their social
media skills to raise awareness of how young people can contribute
to the United Nations Sustainable Development Goals through global
learning experiences. Technology was an important tool in the project,
but not the main focus of learning.

5. Evaluating Effectiveness, Documenting Challenges

Recent years have seen an increase in research about the effec-
tiveness of project-based learning. Earlier findings documented
increased student engagement and motivation in PBL—important foun-
dations for learning (Blumefeld et al.; 1991; Brophy, 2013). More recent
studies have examined whether PBL improves academic outcomes,
builds non-academic success skills, and contributes to social and
emotional learning.

Four peer-reviewed studies conducted in U.S. public schools show
that rigorous PBL has a strong, positive impact on student outcomes
across grade levels and content areas. These results were achieved
in diverse districts with large percentages of traditionally underserved
students, indicating the potential of PBL to improve equity (Lucas
Education Research, 2021).

Key findings include:

. Adding rigorous PBL to Advanced Placement courses in high school
improved student achievement on AP exams (Saavedra et al., 2021).

. Elementary studentsimproved in science and areas of social and emotional
learning with a project-based approach (Krajcik, 2021).

. Early elementary students using PBL made more progress in social studies
and informational reading than peers in more traditional classrooms (Duke
etal., 2020).

. Middle-school students outperformed their peersin science and other core
subjects and improved in groupwork when using PBL. English language
learners in the PBL classrooms also did better than a comparison group on
a language proficiency test (Deutscher, 2021).

These findings echo research showing the effectiveness of PBL to

boost achievement as well as problem-solving skills in specific content
areas, including high school economics and social studies (Finkelstein
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etal., 2010; Maxwell, Mergendoller, & Bellisimo, 2005). Among younger
learners, PBL shows benefits for increasing student outcomes in social
studies and literacy (Duke, Halvorsen, & Strachan, 2016; Duke et al.,
2020).

Despite these positive results, PBL is not without challenges.
Researchers have found PBL to be of limited use for building basic
knowledge and skills (Hattie, 2009; McDowell, 2017). In Rigorous PBL
by Design, Michael McDowell (2017, p. 23-26), cautions against two
potential pitfalls of PBL: (1) “scratching the surface,” in which students
may be engaged by the context of a project but fail to make substantive
growth in learning; and (2) “missing the mark,” in which students spend
considerable time on process skills (such as finishing assigned tasks or
fine-tuning the aesthetics of products) rather than learning important
content and closing cognitive gaps.

For many teachers, PBL is still an unfamiliar pedagogy. They may
struggle to design projects that align with rigorous learning goals. Some
teachers lack experience with formative assessment strategies that let
them know where students are in their understanding relative to learning
intentions of the project (McDowell, 2017). To take on the role of facil-
itator rather than classroom expert, teachers may need professional
development to help them expand their strategies to manage student
learning. It’s no accident that all of the PBL studies funded by Lucas
Education Research have included professional development as part of
their experimental design.

School structures can also be impediments to PBL. Large class
sizes, limited opportunities for teacher collaboration or professional
development, and inadequate access to technology and other resources
can all pose challenges to implementation. Narrowly organized content
silos can inhibit the design of interdisciplinary projects in high-interest
areas such as sustainability, invention, entrepreneurship, and civic
engagement (Kay & Boss, 2021).

The culture of schools is another factor that can limit the success of
PBL. If teachers are expected to follow a tightly scripted curriculum, that
leaves little opportunity to design projects around students’ interests.
Similarly, an emphasis on high-stakes testing can pressure teachers
to focus on content coverage rather than application of knowledge.
A change in leadership can also derail PBL implementation if the new
leader has a different agenda. Parents, too, can be critical of PBL if they
do not understand potential benefits for their children.
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Systemic challenges to PBL adoption surfaced in the United
Kingdom, leading to the conclusion that “PBL is really hard to do well...
Schools embarking on the introduction of new practices need both
strong leadership and the capacity to manage significant change which,
in the case of PBL, means altering the curriculum, pedagogy, time-
tables, staffing structures, professional development and leadership
structures. Or, it means designing a new school from scratch, which is
an opportunity available only to some” (Innovation Unit, 2016).

Despite these challenges, the pressure to prepare students for
future challenges remains high. The World Economic Forum predicts that
the skills most in demand by employers in 2025 will include analytical
thinking and innovation, complex problem solving, critical thinking
and analysis, creativity and initiative (World Economic Forum, 2020).
PBL has the potential to develop all these competencies. Yet a recent
international comparison found a persistent scarcity of pedagogies to
develop and assess students’ 215t century competencies (Taylor, Fadel,
Kim, & Care, 2020).

6. Implications for Higher Education

What might the future implementation of high-quality PBL mean for
college-bound students?

Results from schools that use PBL as their core instructional
strategy offer some insights about how well a project-based education
prepares students for the academic rigor of college. These schools
report higher graduation rates, better test scores, and stronger interper-
sonal skills compared to more traditional schools (Zeiser et al., 2014).
Research is lacking about students who have only limited experiences
with PBL.

Students attending schools in the New Tech Network, one of
the PBL models, outperform students from non-New Tech schools in
academic measures (including college placement exams and state
assessments). In addition, they make statistically significant gains in
critical thinking and demonstrate college and career readiness skills.
College persistence rates among alumni exceed the national average in
the U.S. (New Tech Network, n.d.).

Similarly, High Tech High, serving a socioeconomically diverse
population including many students who will be the first in their families
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to attend college, promotes what it describes as a college-going culture,
with 96 percent of graduates attending college (Rosenstock, 2019).

When students with a strong PBL background apply for college,
they can draw on a wide range of learning experiences to introduce
themselves to admissions officers. High Tech High students, for
example, create digital portfolios that include work samples from class
projects, personal statements, and reflections on their learning gained
in internships and job shadows. Students from Envision Learning
schools, another PBL network, build portfolios throughout high school
and defend their work before a panel of experts before graduation. As
aresult, they become adept at reflecting on their strengths, challenges,
and accomplishments.

Similarly, in schools that have adopted the Mastery Transcript,
students create a holistic picture of their learning. By reflecting on
learning gained from projects, community service, internships, and
extracurricular activities, students present a more personalized portrait
than what can be communicated with grade-point averages or class
rankings. Adoption of the Mastery Transcript continues to expand
from independent schools to public schools, both in the U.S. and
internationally.

Because PBL emphasizes success skills along with academic
mastery, students who have had extensive project experiences should,
in theory, arrive at college ready to collaborate effectively, think criti-
cally, and manage their own learning. Comfortable with peer learning,
these students are likely to form study groups and to advocate for the
help they need as learners. The cycles of feedback and revision that are
embedded in high-quality PBL foster a growth mindset, giving students
courage to take academic risks and to learn from setbacks (Boss &
Krauss, 2018; McDowell, 2017).

There is no one profile of a typical PBL student, of course. But by
definition, high-quality PBL engages students in authentic challenges,
develops their capacity to inquire, and connects them with the world
beyond the classroom. Before starting college, these students may
have advocated for the passage of legislation to reduce gun violence,
partnered with scientists to address environmental pollution, improved
access to affordable food in food deserts, or led anti-bullying campaigns
on social media. The desire to engage in complex, real-world issues—to
not only learn deeply but to apply their understanding—is not likely to
fade once these students enter higher education.
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Resources

The following resources provide examples of high-quality proj-
ect-based learning along with tools to support PBL implementation in
K-12 education.

Changing the Subject (https://www.changingthesubject.us/the-book.
html): This digital publication includes descriptions, artifacts, and reflec-
tions from twenty years of projects at High Tech High. Because most
examples combine multiple disciplines and can be adopted across
grade levels, they are organized in three broad themes—Invention and
Reinvention; In the World, With the World; With Each Other—reflecting the
way students use their learning to make change.

Edutopia (www.edutopia.org), an online publication of the George Lucas
Education Foundation, includes video case studies of projects from the
U.S. as well as internationally, along with research highlights and strategies
for project implementation.

Models of Excellence (https://modelsofexcellence.eleducation.org/),
created in collaboration with Harvard Graduate School of Education and
hosted by EL Education, is an open resource featuring exemplary project
from grades preK-12. Projects are searchable by content area and grade
level.

PBLWorks (www.pblworks.org/) is a nonprofit organization based in the
United States that promotes high-quality PBL as a strategy to advance
educational equity and empower youth furthest from opportunity. Online
resources include an extensive project library, tools for project planning
and assessment, and video case studies of Gold Standard PBL.
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CHAPTER 2

Educational Technologies to Support Learning and
Teaching: Issues to Consider

PaLITHA EDIRISINGHA?

1. Introduction

Theyare toolsto supportand improve human activity. They have the

potential to help us do things more efficiently and in new ways that
we haven’t seen before. This has never been true during the uncertain
times that we have experienced during the Covid-19 pandemic. We all
have personal experiences of how much we have relied on technologies
during those difficult, lock down days to learn, to socialise, to keep in
touch with family and friends, to buy our groceries and other essential
(and non-essential!) goods, to keep fit, and for many more things.

This chapter focuses on the use of technologies for the purpose
of education. Your experience with technologies prior to and during the
Covid-19 pandemic, especially for learning and teaching would be a
very useful source for you to tap into as you read this chapter.

The chapter provides an overview of some of the selected issues
relevant to supporting teaching and learning. We will first investigate the
synergy between technology and pedagogy in order to make sense of
how we might use technologies in pedagogically useful ways. Here we
look at learning and technologies from a theoretical perspective, and
models of learning before mapping learning technologies on to how we

T echnology is increasingly becoming an integral part of our lives.
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learn. The next section focuses on the issue of digital divide, an issue for
atleast some of our learners and sections of the society. The third section
of the chapter offers a discussion of the potential of Open Educational
Resources (OERs) that have the potential to improve access to high
quality educational material for our teachers and learners. The chapter
ends with a set of concluding remarks and reflections.

2. Pedagogy and Technology: towards a synergy

What should be our starting point when we plan to use technol-
ogies for teaching and supporting students’ learning? Are we going to
start with technology? Or should we start with an understanding of what
learning is, or how people learn? Or are there other issues to consider?

It is important to think about a constructive relationship between
technology and pedagogy. We could think about this synergy in terms
of several layers: learning theories, frameworks to organise teaching
and learning activities, and technologies. If we are to make the best use
of technologies, it is important to consider the relationship between
learning theories (including models and frameworks) and technologies
to support learning. Technology and pedagogy need to walk in lockstep.
We cannot think about technology in isolation of underlying principles
that promote learning (pedagogy). We will try to answer the question:
how we might incorporate technologies in a more pedagogically sound
way, rather than considering technologies as our starting point.

Link among theories, models of learning and technology

Models of learning ‘
Learning theories

Figure 1. The relationship between theories, models of learning and technologies.
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2.1 Learning and technology: theoretical perspective

The diagram below (Figure 1) represents one approach to thinking
about the link or the relationship between learning theories, models of
Learning / pedagogical frameworks and learning technology. We look at
each layer of the diagram in turn.

The diagram presents learning theories as the foundation for imple-
menting technologies to support learning activities. A quick note before
we proceed: we understand that all the technologies that you might be
able to recognise in the diagram are either those that we are familiar
or have origins in the West. Therefore, the diagram is incomplete; it
doesn’t include equivalent technologies that are available, for example,
in East Asian countries. You might want to make this diagram complete
by adding the varieties of technologies that you are familiar with and / or

Behaviourist Behaviourist
Cognitivist Cognitive
Socail Learning Constructivist
Experiential Learning Social Learning
(Jarvis et al., 2003) (Wenger, 1998)

Associationist
Constructionist Cognitive
(Papert, 1993) Situative
(Mayes and Defreitas, 2013)

Figure 2. An approach to categorising learning theories.

available in your own geographical context.

Let’s start with learning theories or theoretical perspectives of
learning — the foundational layer of the diagram. Different authors tend
to categorise learning theories in different ways. Figure 2 is an attempt to
categorise some of these learning theories. As there are many different
ways of looking at learning from a theoretical perspective, It would
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be useful to read several authors to refresh your thinking on learning
theories.

Starting from the top left of the diagram above, Peter Jarvis and
his colleagues (2003) discussed learning theories according to four
categories: behaviourist, cognitivist, social learning, and experiential
learning. Wenger (1998) discussed similar categories of learning theories
but added constructivist learning theories. Seymour Papert (1993)
(https://en.wikipedia.org/wiki/Seymour_Papert) in early 1990 came
up with the idea of constructionism. Papert’s ideas of using computers
with children were revolutionary in the 80s and 90s. He wrote persua-
sively about constructionism in his 1993 book Mindstorms: Children,
Computers, ad Powerful Ideas. He challenged the conventional views of
using computers to teach children and asked what if the child teaches
the computer, ie., programming the computer, rather than the computer
teaches the child. In developing the theory of constructionism, Papert
built on Piaget’s idea of constructivism. You might be familiar with at least
two perspectives of constructivism: cognitive constructivism (involving
mainly individual efforts) and social constructivism (learning with social
connections). Based on the theory of constructionism, Papert developed
a computer programme called Logo, meaning ‘word or thought’ in Greek
(https://en.wikipedia.org/wiki/Logo_(programming_language). This
was meant for children’s active involvement in their learning process.
Here the child is driving learning.

One of the more recent initiatives based on the constructionist
approach to learning is the Raspberry Pie computer initiative. The
following URLs take you to useful websites about the Raspberry Pie
computer initiative and its link to Seymour Papert’s ideas of construc-
tionism. These resources would be useful to develop ideas and
approaches to support active learning.

- https://www.raspberrypi.org

> https://www.raspberrypi.org/blog/research-seminar-mathematics-pro-
gramming-links/

The last section of the diagram above (Figure 2) shows Mayes
and de Freitas’s (2013) contribution to thinking about perspectives of
leaning theories. They came up with another way of categorising learning
theories, proposing three perspectives of looking at learning theories:
associationist, cognitive and situative. The associationist perspective
considers “learning as the gradual building of patterns of associations
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and skill components” through a process of “connecting the elementary
mental or behavioural units, through sequences of activity followed by
feedback of some kind” (ibid, p. 19). This perspective builds on learning
theories linked to associationism, behaviourism and connectionism.
The second perspective — cognitive — draws on research on memory,
psychological approaches to learning, and constructivism; learning is
achieved “through an active process of creating hypothesis and building
new forms of understanding through activity” (ibid, p. 21). In contrast
to these two ways of looking at learning, the situative perspective
focuses on the social dimensions of learning. It considers “all learning
as situated” and “A learner will always be subject to influences from the
social and cultural settings in which the leaning occurs... .” (ibid, 22).

Having looked at a number of approaches to conceptualise how
learning occurs from a theoretical perspective, now the question is,
how might we put learning theories into practical action of using tech-
nologies to support learning. While we can agree on broader perspec-
tives of learning theories, a challenge is to put theory (eg., constructivist
perspectives of learning) into practice and using technologies for our
learners to engage in active forms of learning. Very often learning can
be teacher-centred, and then students will be learning in isolation using
books and computers. We need to transform theoretical ideas, eg.,
constructivism, into meaningful teaching and learning activities which
then guides us the choices of technology.

The middle layer of the diagram (Figure 1) — models of learning —
could provide a helpful bridge between learning theories and learning
technologies. We will look at three specific frameworks in the remainder
of this section.

2.2 Models and frameworks to design learning activities
2.2.1 From participation to contribution

The first of these models consider participation in learning as a
continuum of activities (Figure 3). Sfard (1998) proposed two ways of
categorising learning activities: acquisition-oriented, and participa-
tion-oriented learning activities.

Engagingin ‘acquisition-oriented’ activity is something like learning
by reading a book (as you are doing now) or a webpage, by listening to
a podcast, or by watching a video or television programme. Importantly,
Sfard drew our attention to focusing on ‘participation-oriented’ activ-

Higher Education in a Digital Era through Project-based E-learning, 2023, pp. 41-68.

45



46

Palitha Edirisingha

Learners’ active participation

(cherylt123, pbabay.com)

Acquisition-oriented Participation-oriented Contribution-oriented
activities activities activities
(Sfard, 1998) {Collis and Moonen, 2001)

Figure 3. Participation in learning — a continuum of activities.

ities (the middle of the diagram). So this is where you as a teacher might
create some activities, eg., using project-based learning approaches,
so that your students can get involved in active learning. When we try to
do breakout rooms Zoom or Microsoft Teams (or any other platform), we
might be trying out some participation-oriented activities. So, according
to Sfard’s framework, these are the two main ways of thinking about
teaching and learning.

Two other researchers — Collis and Moonen (2001) — added what
they thought as something missing from these categories of learning
activities. They came up with the idea of ‘contribution-oriented’ activ-
ities, i.e., activities that the students are doing, actively, to contribute to
the learning process. So that means students not only take part (‘partic-
ipation-oriented’ activities), but they can make ‘contributions’ to the
learning process as well. Participation oriented activities can be passive,
but contribution-oriented activities, take this a little further, asking
students to create something and contribute. Project-based learning
approaches have plenty to offer in terThe authors (Collis and Moonen,
2006) have developed the concept of ‘the contributing student’ and
developed a pedagogical model which they named as ‘contribution’
model.
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2.2.2 Laurillard’s Conversational Framework

Pedagogical frameworks developed by Laurillard during the last
three decades are some of the most influential theoretical frameworks
that we can use to think about how we use technologies to support
learning activities. Two of her contributions that we consider in this
section are the Conversational Framework (Laurillard, 1993, 2002,
2012) and 6 types of learning (Laurillard, 2012). Laurillard developed
the first version of the Conversational Framework in 1993, which she
has refined in her subsequent works in 2002 and 2012. These devel-
opments reflect the emerging landscape of digital technologies and
recent scholarly work and focus on designing for learning. Based on
these frameworks, Laurillard and her colleagues in University College
London in the UK have created a learning design approach called ABC
framework (https://abc-ld.org/) which has become widely recognised
as an effective approach to developing courses for active learning.

Laurillard (2012, p. 93) acknowledges that her Conversational
Framework is somewhat complex, but it is: ‘the simplest possible static
visual representation that can capture the complexity of the collective
ideas in the literature on what it takes to learn, and therefore what it
takes to teach.” The conversational framework is based on an analysis
of learning underpinned by several theoretical perspectives including
conceptual learning, experiential learning, social constructivism,
constructivism, and collaborative learning. This also takes into consid-
eration principles of learning and instructional design.

In her Framework, Laurillard (2012) characterises the teaching and
learning process as a dialogue between the teacher and the learner.
The teacher and the learner need to engage in this dialogue to arrive
at the understanding of the aspect of the world that is in question.
Conversational Framework depicts this interactive, dialogic, and active
learning and process that need to occur in a teaching-learning context.
Figure 4 is a simplified version of the Conversational Framework.

At the core of this framework are the teacher and the learner.
If learning is to happen and depending on the nature and the level of
academic content (i.e., introductory, advance), the teacher and the
learner must engage in activities at several levels.

First, there are several teacher-learner interactions at the
conceptual level as shown at the top of the model. Here the teacher
explains the topic at the conceptual level and the student must have
chances to describe and re-describe their understanding. It is very
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Adaptation { actions ir
of leamers ht of
activities
Reflection Reflect
on learners nlkg
actions experience
Teacher’s constructed Goal Feedback N Student's
.n“mmm ‘_ All ns R"-"\H"H —_— ‘pClﬁc
actions

Laurillard's Conversational framework

Figure 4. The Conversational Framework (a simplified version).
(Source: https://edutechwiki.unige.ch/en/Laurillard_conversational framework).

important that there are opportunities for this sort of interaction in a
teaching-learning context.

Second, depending on the nature of the subject matter, the teacher
must set some activities for the student to carryout in real world, in a
laboratory or in a simulated world (eg., on computer and internet) where
the student can engage in active learning to understand the topic in
question. The space here is limited to explain how the conversational
framework operates in practice, but the 2002 book and the 1993 book
explain this elegantly. If you are pressed for time, pages 81 — 90 of
Laurillard’s 2002 book are also helpful to gain an understanding of the
Conversational Framework!

The following link will take you to a helpful video and a short
description that explains the Conversational Framework.

> https://www.futurelearn.com/info/courses/blended-and-online-learn-
ing-design/0/steps/191671

Using Conversational Framework as the basis to analyse teach-
ing-learning interaction, Laurillard proposed an approach to identifying
and analysinglearning activities (Table 1) that can be considered effective
in promoting active learning. In the early version of the Conversational

Higher Education in a Digital Era through Project-based E-learning, 2023, pp. 41-68.


https://www.futurelearn.com/info/courses/blended-and-online-learning-design/0/steps/191671
https://www.futurelearn.com/info/courses/blended-and-online-learning-design/0/steps/191671

Educational Technologies to Support Learning and Teaching: Issues to Consider

Framework (1993, pp. 94 — 95)) Laurillard identified four functions that
the teacher and learner need to perform for effective learning. She then
extended these (in her 2012 book) to include functions that include some
element of producing artefacts, depending on the topic of study. But for
the purpose of this chapter, we start with her first conceptualisation of
the four types of learning activities: discursive, adaptive, interactive,
and reflective.

Discursive | » Teacher’s and learner’s conceptions should each be accessible to the
other

» Teacher and learner must agree learning goals for the topic, and task
goal

» The teacher must provide an environment within which the learner can
act on, generate, and receive feedback on descriptions appropriate to
the topic goal

Adaptive » The teacher needs to assess the similarities and differences between
his/her own conception and the learner’s conception to determine the
focus of the continuing dialogue

Interactive | » The learner must act to achieve the task goal
» The teacher must provide meaningful intrinsic feedback on the actions
that relate to the nature of the task goal

Reflective » The teacher must support the process in which the learner links the
feedback on his or her actions to topic goal for every level of description
within the topic structure

Table 1: Teaching and learning functions (Laurillard, 1993)

Learning activities that can fulfil the above four functions could
be considered effective. To begin with, there should be a dialogue
(discursive activities) between the teacher and the learner. In this
dialogue the teacher and the student express their conceptions, aiming
to understand each other’s conception. Based on the outcome of the
discussion, the teacher adapts (adaptive) the learning task for the
learner.

The third function, interaction (interactive), allows the student
to experience the world, or the aspect of the world that the learner is
trying to understand or learn. Here the teacher’s responsibility is to
create opportunities for the student to experience this world. Laurillard
calls these ‘teacher-constructed worlds’, either in the real world or on
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computer. Some examples of these ‘teacher-constructed worlds’ are
classroom experiments, field trips, poems, depending on the subject
matter. The teacher constructs the conditions for the learner’s inter-
actions so that the experience enables to learners to learn. Based on
that particular experience the teacher can then begin to build general,
abstracted descriptions.

The reflective function should be carried out by both the teacher
and the learner. The teacher reflects on the learner’s performance and
adapts what s/he says accordingly, as mentioned earlier. This is to make
teaching responsive to the learner’s needs. The student uses what the
teacher says to adapt his or her actions., and to reflect on the results of
these actions in the teacher-constructed world, to modify and develop
his or her own ideas, until both the teacher and the learner come to the
same understanding.

Laurillard considers how various technologies can take the
teacher’s role and perform the above four functions. She points out that
it is far easier to provide activities of the discursive function than the
adaptive, interactive and reflective functions. Audio and visual media
such as podcasts, videos, and narrated presentations can convey the
teacher’s conceptions, but this is only one activity within the discursive
stage. Quite often, we (as teachers) tend not to engage the full range of
discursive functions and not to engage in other three categories of func-
tions. Laurillard points out that enabling the learner to carry out activities
in the adaptive, interactive, and reflective stages are crucial for learning.
They can facilitate and promote active learning. How might we achieve
this? We need to think about a typology of learning activities.

2.2.3 Laurillard’s Six learning Types

Building on the Conversational Framework, Laurillard categorised
learning activities into six types (Figure 5). These categories of learning
types have been used in developing a learning design approach called
ABC Learning Design (https://abc-ld.org/ning).

Lets looks at a couple of types of learning activities that Laurillard
has categorised in the figure above. Examples of learning by acquisition
involve activities such as listening to a lecture (online or in a physical
classroom), reading articles and books (on print, online).

In contrast, learning by practice involves learners ‘actively’ carrying
out some tasks ‘in practice’ in real world or on a computer-based simu-
lated world. In the video accessible from the link (https://www.youtube.
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Acquisition

Production

Learning
activities

Collaboration

Figure 5. Six type of learning activities (Laurillard, 2012).

com/watch?v=TSP2YIgTldc) Laurillard explains the six types of learning
activities with examples of associated learning technologies. Laurillard
says: “Together, all six types of learning activity cover most of what
you’re ever likely to ask a student.”

2.3 Technologies to support learning activities

So far we have reviewed the two foundational layers for use to build
on to support the use of educational technologies for successful and
active learning activities: theories of learning and models or frameworks
to support learning. We then turn to technologies themselves. Figure 6
(from Laurillard. 2012, p. 96) is an attempt to map learning technologies,
both conventional and digital, on to different types of learning activities.

Are there any other ways or approaches that you might use for
categorising your learning and teaching activities that might be useful
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eReading multimedia,
websites, digital
documents/ resources

Acquisition slListening to podcats,
webcasts
*Watching anumations and eUsing online advice and
videos guidance

eAnalyzing the ideas
and information in digital
resources

eUsing digital tools to
collect and analyse data

eComparing digital texts,
using digital tools for
searching and evaluating

information and ideas

eUsing models,
simulations, microworlds,
virtual labs and field trip,
online role-play activities.

Technologies
to support
learning *Producing and storing
activities digital documents,

representations of
designs, performances,
Production artefacts, animations,
models, resources,
slideshows, photos,
videos, blogs, e-
portfolios.

*Online tutorials, seminars,
email discussion,
discussion groups,
discussion forums, web-
conferencing tools,
synchronous and
asynchronous.

eSmall group project, using

online forums, wikis, chat
Collaboration rooms, etc. for discussing
others’ outputs, building
a joint digital output.

Figure 6. Types of learning and the difference types of conventional and digital learning technologies
that serve them (from Laurillard, 2012, p. 96).

for you to map various technologies (eg., freely available Apps) on to
those activities?
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3. Barriers to using digital technologies: digital divide

While there is a good rationale for using learning technologies to
supportlearning, we also need to consider some of the challenges asso-
ciated with using technologies to support learning. In this section we
consider the issue of digital divide. The Covid-19 pandemic has shone a
light on the issue of access to the internet and digital devices not only in
economically less developed parts of the world but also in communities
in more developed countries.

We are going to consider the questions: What do we mean by the
digital divide? Why is itimportant to discuss it? Can we afford to ignore the
digital divide? What are the implications of the digital divide for learning
in different educational contexts (age groups, learning settings, geopo-
litical settings)? And we will look at ways of addressing the problem of
the digital divide to improve education and to increase access to it.

In this section we consider definitions of digital divide, before
looking at the extent to which attempts to close the digital divide have
been successful. We will then look at the different types of access to
technology, which might help us to understand how the digital divide
occurs before moving to the next section on digital literacy skills. It would
be useful to reflect on our recent experience of digital divide: Did the
pandemic shined a light on hidden digital divides in our communities?

Van Dijk (2005, 2020) provides an overview of the concept of ‘the
Digital Divide’ and its implications for learning at all levels of education.
His two seminal works published 15 years apart charts the changes in
the way we developed our understanding of this important concept.
As Van Dijk (2020) writes in the introduction to the 2020 book, ‘In the
year 2020 both the concept of and the research into the term digital
divide [is] 25 years old’ (van Dijk, 2020, p. 1). As the author puts it, the
stakeholders of the public, political, and scholarly communities became
interested in the issue of the digital divide towards the end of the 1990s.
About ICT, there has been an on-going debate on the inequality in terms
‘knowledge gap, computer literacy, and participation in the information
society’ (ibid, p. 1). Scholars and policy makers, depending on the
nature of their work and interest, use these terms to describe the level
and patterns of inequality of access to ICT (and consequently, to infor-
mation) in different parts of the world and in different sections of the
society.’
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3.1 What is digital divide?

What we mean by ‘the digital divide’ has changed since the
mid-1990s when this concept first grabbed the attention of policy
makers, educators, and information professionals. In the early days, the
digital divide was simply defined as ‘the gap between those who do and
do not have access to computers and the Internet’ (van Dijk, 2005, p. 1).
Access then meant physical access, thatis, ‘having a personal computer
and Internet connection’ (ibid, p. 1). This is an important statement
because just having physical access to hardware like computers and
mobile phones cannot alone really close the digital divide, although
having those devices is an important condition. More recently Van Dijk
(2020, p. 1) added that “The term ‘access’ was emphasised in the first
years of discourse, though later the ‘use’ was highlighted.” We will return
to this emphasis on the use later in this section.

The early focus on access was because in the 1980s only few people
in the world had access to personal computers. With the invention of the
World Wide Web in 1993 and the availability of personal computers to
the masses, access to ICT was possible for more people. Therefore, the
issue of some sections of the population not having access to ICT was
beginning to be highlighted.

The website by Our World in Data (https://ourworldindata.org/) is a
useful tool to explore the access to and the growth of internet in different
parts of the world.

3.2 Defining digital divide

The Organisation for Economic Cooperation and Development
(OECD) (2015, p. 123) considers digital divide as “Disparities in access
to and proficiency in information and communication technology (ICT),
particularly between socio-economically advantaged and disadvan-
taged children, and between rural and urban residents.” OECD (ibid)
emphasises that the ‘opportunities’ to be able to access ICT is critical
for “civic participation, networking or improving one’s productivity
at work” and that “the unequal distribution of material, cultural and
cognitive resources to tap into these opportunities may perpetuate and
even exacerbate existing status differences”.

Van Dijk (2020, p. 2) developed a helpful set of categories to under-
stand digital divide from multiple perspectives. These are based on Van
Dijk’s own as well as Hilbert’s (2011) definitions of digital divide.
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Material or
physical
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Types of
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contributing
to digital
divide

Motivationa
| access

Usage

access

Figure 7. A process-based definition of digital divide (Source: Van Dijk, 2005; 2020).

First, a general definition of digital divide could be proposed
based on simply meaning ‘a division between people who have access
to and use of digital media and those who do not’ (Van Dijk, 2020, p. 2).

A process-based definition considers four phases in the access
to and use of digital media: motivational access, physical access, digital
skills and usage (Van Dijk, 2020). This particular way of looking at digital
divide is offers a very useful ‘conceptual division’ of the term ‘access’. It
provides an insight into what ‘access’ really means (Figure 7) in different
scenarios.

3.3 Closing digital divide: a trickle-down effect?

You might ask whether we should worry about the digital divide. If
you were able to look at the infographics in Our World in Data website
(mentioned earlier), or if you have had a look at the statistics on access
to the internet and to different kinds of technologies (such as laptops,
mobile phones) you might conclude that we don’t really have much to
worry about: the digital divide will be closed, given time. People, no
matter where they are, will gain access to the Internet someday. After all,
we are in the third decade of 21%t century, we all have access to smart-
phones, laptops, tablet computers and many other digital devices. We
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needed these devices to keep us safe from the Covid-19 virus. We can
pay for our access to the internet. Access to internet is free in most
places we inhabit indeed. Or is it? Authors like Buckingham have been
commenting on access issues for many years.

Buckingham’s (2006) early definitions of the digital divide draw our
attention to the fact that a digital divide can exist both within as well as
between societies. He argues that the digital divide is ‘the gap between
the technology rich and the technology poor, both within and between
societies’ (ibid, p. 10). To put this into context, digital divides can occur
even within an industrialised country, like the UK, between its different
communities. A recent report by The Office of Communications (The
Ofcom, 2021), the communications regulator in the UK, revealed that
as of March 2021, about 1.5 million UK homes did not have access to
the internet which is about 6% of households in the UK. One of the key
summary points of the report is that “the pandemic has created a bigger
digital divide” (ibid, p. 4). (The full report can be downloaded from the
Ofcom website at https://www.ofcom.org.uk/). We have read about and
heard heated debates on ‘digital poverty’ in the UK during the height of
the Covid-19 pandemic.

A really interesting infographic showing statistics on the digital
divide in the UK can be found in “AMAculturehive”, a free online
resource library website at https://www.culturehive.co.uk/resources/
fixing-the-digital-divide-facts-and-stats/

The belief that closing the digital divide is only a matter of time was
dominant in the early 2000. Then, there were many predictions about
the future of technology and huge enthusiasm about the growth of the
Internet and ownership of personal computers. As van Dijk (2005, p. 2)
illustrates: ‘In the developed countries, computer and Internet diffusion
rapidly reached the majority. These media were getting cheaper and
simpler by the day.” This increased expansion prompted the many
stakeholders to believe that ‘the diffusion of the new media was another
instance of the so-called trickle-down principle.’” According to this prin-
ciple, ‘'some parts of the population always get access to new media first,
buying the new technology when it is expensive and forcing the prices
to drop. These segments of the population thus pay for the access of
others who only get the new media a little later’.

van Dijk suggests that the enthusiastic politicians, policy makers
and other stakeholders expected that the digital divide would be closed,
based on their belief in the ‘trickle down principle’. However, van Dijk
(2005, p. 2) disagrees: “... the digital divide is far from closed. In most
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parts of the world, it is still widening.” A recent UN report (2020) too,
shone a light on the level of digital divide in resource poor countries and
how this has impacted on access to learning at all educational levels
during the Covid-19 pandemic. Digital divide is far from closed. It is
hidden from us.

3.4 The digital divide during Covid-19 pandemic

If the digital divide continues to exist, that is somewhat worrying
given the importance of the Internet and digital technologies for
education. It is widely recognised that the Internet is an essential part
of infrastructure that can contribute to the development of the society.
And those who do not have access to it, including learners, are clearly at
a disadvantage.

You might be working in an economically more developed country
where the published figures show that the access to the Internet is very
high. But what was the experience of your students’ access to learning
resources and online classrooms for their learning and homework during
the Covid-19 pandemic? Did all of them have access to the Internet in
their homes? Were you aware of the access issues faced by some of
your learners?

A key question for us as educators is what are the disadvantages
of being on the ‘have not’ side of the digital divide? What are the conse-
quences of the digital divide for learners, for teachers, for schools, and
for education as a whole? What can we do, if anything at all, to address
the inequalities of educational opportunities for our learners? Our expe-
rience as teachers and leaders in educational institutions (schools,
colleges and universities) have given us some experience of digital
divide during the unusual time of Covid- 19 pandemic. The shift to online
and remote learning during the pandemic has uncovered hidden digital
divides in many parts of the world, and economically more developed
countries like the UK was no exception to this phenomenon.

The purpose of this section is to highlight the existence of digital
divides that we don’t often see even in economically more affluent coun-
tries, like the UK. As we have discussed early in this section, one of the
assumptions running through in discussions on access to technologies
is that when a society becomes more affluent, there is going to be a
trickle-down effect, meaning more people are going to have access to
the internet and digital technologies. However, the recent experience
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during the Covid-19 pandemic showed contradictory evidence as we
shall see in this chapter.

How might COVID-19 linked to digital divide and students learning?
As we have seen during the lockdowns, “stay home” was one of the key
messages from various governments. Staying at home means loss of
income for some families. And for children what it also means was that
moving teaching and learning to online, with consequences for their
learning. This is because moving teaching and learning from school to
home is not a simple transfer of the location of learning. The ability for a
child to learn from home can vary depending on the number of children
in the household (Does each child have access to a digital device?), and
the family educational background (Do the parent(s) have knowledge to
supporthome learning?), access to the Internet, and many more factors.
All of these are probably dependent on family income to some extent. So
there are many factors that can contribute adversely to increasing the
digital divide.

The quote below from a senior leader of Barnardo’s (a British
charity founded in 1866, caring for vulnerable children) summarises the
points above. Michele Janes highlights that having access to devices
and the ability to spend money on extra data and the electricity bills were
key challenges for many families during the pandemic.

A lot of our families either don’t have access to the devices or they don’t
have access to the money for the extra data because the electricity bill has
gone up now because we’re charging and watching so many things at the
minute. (Head of Barnardo Northern Ireland, Michele Janes. Barnardo’s,
quoted in BBC New Website, https://www.bbc.co.uk/news/av/uk-north-
ern-ireland-52582610).

At the time of writing this chapter (Autumn of 2022), the price of
electricity went up multi-fold in the UK (an in other countries as well)
so it would be interesting to watch how these costs might play a part in
limiting access to digital resources for learning.

The next quote is from a mother of two children who was having
to juggle between working from home and helping her children’s home
learning during the pandemic. We can imagine the scenario where the
mother and her children having to compete for the only computer at
home. Living in a small house or a flat means the space can be a problem
as well. Here she mentioned getting very stressed.

We have four in our house, two kids, my husband and myself ... | needed
the computer because | was working from home and the two kids needed
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the computer for online learning. ... . So it was very frustrating the three
of us trying to use it at the same time and | was getting very stressed,
because | needed to get work done and they needed it for online learning
(aworking mother of two children, cited in BBC New Website, https://www.
bbc.co.uk/news/av/uk-northern-ireland-52582610).

The following points are also from BBC News website that
summarises comments from school leaders during the after the first
Covid-19 lockdown. These highlight the picture in which many children
did not have access to digital devices and internet to work from home.
And if there are more than many children in the family then it is difficult
for them to share one device as well. The last quote is about six children
sharing one mobile phone for homework.

In our schools, 60% to 70% of children wouldn’t have laptops

24% of pupils are off-line

When families are struggling, the priority of food, not internet

Many families rely on a single mobile phone for an internet connection

A family who has one mobile phone shared between parents and three
children

Six children shared one phone for homework. A mother having to allocated
them each one-hour sessions with the phone.

(Sources: https://www.bbc.co.uk/news/education-52399589 [Digital
poverty’ in schools where few have laptops, By Sean Coughlan, 24 April
2020]; https://www.bbc.co.uk/news/uk-england-53323405, Digital
divide: Six children sharing one phone for homework, 8 July 2020])

Cullinane and Montacute (2020, p. 1) report paints a vivid picture
of the experience of parents, teachers and children during the early
stages of the pandemic. They identified that the family environment and
social class played a key background factor that determined the quality
of home learning environment for children’s learning. Parents with post-
graduate degree were more likely to be able to provide help with chil-
dren’s homework. Middle class income families even if they didn’t have
such educational qualifications were able to support their children with
privately funded education. So these quotes show that how the family
environment and the social class can have an impact on parents being
able to help children in their education.
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More than three quarters of parents with a postgraduate degree, and just
over 60% of those with an undergraduate degree felt confident directing
their child’s learning, compared to less than half of parents with A level or
GCSE level qualifications.

Pupils from middle class homes are much more likely to access online
learning from home (30%), compared to working class pupils (16%).

At private schools, 51% of primary and 57% of secondary students have
accessed online lessons every day, more than twice as likely as their coun-
terparts in state schools.

In the most deprived schools, 15% of teachers report that more than a third
of their students would not have adequate access to an electronic device
for learning from home, compared to only 2% in the most affluent state
schools.

12% of those in the most deprived schools also felt that more than a third
of their students would not have adequate internet access. (Cullinane and
Montacute, 2020, pp. 2-3).

Cullinane and Montacute’s (2020) survey of teachers’ experience

of remote teaching during the first few months of lockdown in the UK
reveal a startling image of children’s access to digital devices for their
home learning (Figure 8).
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50%

40%
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20%
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|| |
| [— || llII _III

0% - All our students have 1-10% 10-33% More than 33%
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Figure 8. Proportion of children in a teacher’s class working from home without adequate access to
an electronic device for learning (eg. laptop/tablet), by level of deprivation in school. Source: Teacher

Tapp survey of teachers in England, March 25" 2020.
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In the most deprived schools (FSM Q5 meaning most deprived),
15% of teachers thought more than a third of their students would not
have adequate access to a device, compared to only 2% in the most
affluent state schools (FSM Q1 meaning most affluent). Notably, a large
proportion of teachers in private schools (42%) thought all their students
would have adequate access, compared to a much lower figure (just
9%) in the most well-off state schools, and only 2% in the poorest state
schools. Most teachers put the figure between 1-10% of their class, with
the median likely close to 5%, a substantial number of pupils over the
whole country.

What we can concluded from the above data is that trickle down
principle is not working for some sections of our society. Unequal access
to digital technologies and resources is prevalent in high income coun-
tries, too. Poverty in economic terms can lead to digital poverty.

4. Open Educational Resources

In addition to the digital divide, the limitations of access to useful
learning resources was another issue that educators and parents have
experienced during the Pandemic. What if teachers, who are working in
challenging economic circumstances and resource constraints are given
access to learning resources without having to pay to use of those? This
is where Open Educational Resources (OERs) would be useful, which is
the focus of this section of the chapter.

There has been a growing interest in recent years in making
educational content freely available. OERs have been making inroads
into different sectors of education since 1998 when David Wiley, a
USA-based educator, coined the term ‘open content’. Terms such as
‘open content’ and ‘Open Educational Resources’ (OER) have gained
currency and there is now a well-established international community
of those interested in producing, using and researching OER. More
recently, as the Educause Horizon Report (2020: 5) highlights, “at the
October 2019 UNESCO General Conference meeting held in Paris,
multiple governments unanimously agreed to the adoption of a set of
standards regarding both legal and technical specifications, thereby
clearing a path forward so that open materials can be shared across
international boundaries.”

The objective of this section of the chapter to summarise some of
key issues on OERs. We start with a definition of OERS.
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Butcher (2011) considers OERs as:

... any educational resources (including curriculum maps, course mate-
rials, textbooks, streaming videos, multimedia applications, podcasts,
and any other materials that have been designed for use in teaching and
learning) that are openly available for use by educators and students,
without accompanying need to pay royalties and license fees. (Butcher,
2011, p.5).

Similarly, OECD define OERs as “Digitised materials offered freely
and openly for educators, students and self — learners to use and reuse
for teaching, learning and research (OECD, 2007, p. 133).”

The Hewlett foundation defines OER as “Teaching, learning,
and research resources that reside in the public domain or have been
released under an intellectual property license that permits their free
use or re-purposing by others.”

Note the key ideas from the above definitions of OERs from the
perspective of teachers is the availability of recourses for teaching
without having to pay royalties and licence fees. The two videos that can
be accessed from the following links provide helpful explanations of the
concept of OERs.

https://www.youtube.com/watch?v=-xGRztrWv-k

https://www.youtube.com/watch?v=ZFeyCcbwe-s

The availability of free access to teaching and learning resources is
relevant to the United Nations Sustainable Development Goals (SDGs),
especially the goal number 4 on education. As the UN reports in 2020
highlighted the Covid-19 pandemic has worsened the prevailing educa-
tional inequalities in all levels of education in many countries including
those in the Global South. Therefore, availability of OERs can help
improve the educational outcomes for learners especially in the Global
South. OERs have the potential to address inclusivity in education from a
global perspective addressing the needs of education in resource-poor
contexts.

The Educause Horizon Report (2020: 5) has identified OERs as one
of five technologies and practices that ‘will have a significant impact on
the future of postsecondary teaching and learning’ with ‘considerable
potential for ... positively impact[ing] on ... equity and inclusion’. Since
the MIT’s Open CourseWare Initiative in 2001 (Weller, 2020) a large body
of literature has emerged documenting evidence of the potential of
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OERs to increase access to, and improve the quality of education (eg.,
Ossiannilsson et al., 2020; UN, 2020; Hodgkinson-Williams and Arinto,
2017). Evidence is also available from resource constrained settings,
eg., in Cameroon (Nkuyubwatsi, 2016), in India (Pande, 2018), in Ocenia,
Koroivulaono (2014), and in Nigeria (Ofoegbu et al, 2021). More recently
the relevance of OERs for education at all levels has been highlighted
during remote teaching amidst Covid-19 pandemic (eg., Bordoli, 2021;
UN, 2020; William and Werth, 2021).

As we already know, OERs are not new to education. Therefore,
it can be argued that the inclusion of OERs in the Horizon 2020 report
signals that “the substantial new developments” in OERs (ibid: 5). The
term Open Educational Resources (OER) was first used by UNESCO
at its ‘Forum on the Impact of Open Courseware for Higher Education
in Developing Countries’ in 2002. However, it is worth noting that
Massachusetts Institute of Technology (MIT) had already used this term
in OpenCourseWare, initiated in 2001. As Educause (2020: 26) reports,
the movement towards openness goes back to mid-1990s “thanks in
large measure to an award from the NSF to Cal State University for the
Multimedia Educational Resources for Learning and Online Teaching
(MERLOT) repository.”

Somewhat early years in the development of OERs, liyosh and
Kumar (2008), through an edited collection, considered the wider
notion of ‘openness’ and what it might mean in an educational context,
in terms of open content, open technology and open knowledge. They
argued that this is beginning to change the way educators use, share
and improve educational resources and knowledge by making them
freely available. They suggested that the central tenet of open education
is that ‘education can be improved by making educational assets visible
and accessible and by harnessing the collective wisdom of a community
of practice and reflection’. The early enthusiasm on OERs is captured inn
Oblinger and Lombardi’s (2008, p. 398) argument that “due to changes
in technology, a participatory culture is emerging with a new openness
to sharing, collaboration, and learning by doing.”

The OER movement has been successful in promoting the idea
that knowledge is a public good, expanding the aspirations of organ-
isations and individuals to publish OER. However as yet the potential
of OER to transform practice has not been realised; there is a need for
both innovative forms of support on the creation and evaluation of OER,
and an evolving empirical evidence-base about the effectiveness of
OER. However, recognition of the importance of investment and effort
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into promotion of the use and uptake of OER is evident in the promi-
nence given to OER developments in a major report on cyberlearning,
commissioned by the National Science Foundation (Borgeman, et al.,
2008). Interestingly, “adopt programs and policies to promote Open
Educational Resources” is one of the five higher-level recommendations
in the conclusion to the report.

Researching Open Educational Resources raises issues about
how to address global connections, reuse, design and evaluation of
worldwide efforts to work with learning resources that are available for
free use and alteration. This statement is evident in the following quote
on OER from OECD:

OER is not only a fascinating technological development and potentially a
major educational tool. It accelerates the blurring of formal and informal
learning, and of educational and broader cultural activities. It raises basic
philosophical issues to do with the nature of ownership, with the validation
of knowledge and with concepts such as altruism and collective goods. It
reachesintoissues of property and its distribution across the globe. It offers
the prospect of a radically new approach to the sharing of knowledge, at a
time when effective use of knowledge is seen more and more as the key to
economic success, for both individuals and nations. How paradoxical this
may turn out to be, and the form it will eventually take are entirely unfore-
seeable. The report offers some preliminary handles for understanding the
issues raised (OECD, 2007:9).

OER practices are concerned with opening educational practices.
For example, by shifting from teacher-directed to learner-centredness,
where learners can be more actively involved in the creation and use
of resources for their learning. It is about teachers moving away from
content-centred teaching to learner-centred facilitation and about
learning processes being seen as productive processes. Finally, the
importance of learning outcomes is recognised, and they are seen as
artefacts which are worth sharing and debating, improving and reusing.

A key problem in the use of OERs in education in some parts of
the world is the availability of culturally and pedagogically relevant
such resources. Availability of OERs depend on willingness of teachers
in schools and universities to create resources that can be ready for
sharing with other and reluctance to share such resources. In university
contexts, it is rare for institutions to allocate scare resources to create
learning resources that can be potentially used by their competitors.
Another issue is the wider cultural and pedagogical relevance of OERs
created byinstitutionsin the global north. Therefore, we need sustainable
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approaches to creating and sharing OERs based on empirical studies
involving HEIs in the global south.

5. Final remarks

The aim of this chapter was to consider a systematic approach to
using learning technologies while reminding ourselves the critical issues
of digital divide that might prevent our learners from having access to
technology-based learning opportunities. We also briefly considered the
relevance of Open Educational Resources (OERs) to improve access to
learning resources for both teachers and learners. We discussed these
issues reflecting on our recent experience of teaching and learning in
lockdown conditions during the Covid-19 pandemic.

The starting point of this chapter was that we need to consider
about how technologies can be used in pedagogically sound ways. In this
regard, the approach proposed was to think of a harmonious relationship
between learning theories, models of learning and technologies. The
starting point for this discussion was to think about learning as occurring
through a continuum of activities: acquisition, participation and contri-
bution. The notion of 6 types of learning, based on The Conversational
Framework developed by Laurillard offers a simple way of thinking about
what the leaners need to do to learn an aspect of the world that they are
trying to make sense of. This kind of systematic approach enables us to
choose technologies that are fit for purpose (i.e., to achieve learning).

While learning technologies offer us promising opportunities to
create active forms of learning opportunities, we need to aware that not
all learners have equal access to technologies and learning resources.
This disparity was unearthed during the recent remote teaching episodes
that we all have experienced during Covid- 19 lockdown times. The issues
of digital divide bas been a focus of discussion among educators since
early 1990s when computers were entering households and classrooms
and later with the diffusion of access to the Internet. Digital divide can
play out in different ways in our society which we have discussed in the
chapter.

The OERs, since the coining of term ‘Open Content’ in 1998,
has come a long way especially in post-secondary education sector.
International organisations such as the United Nations and many higher
education institutions have been making efforts to raise awareness of
the potential of OERs to improve access to high quality learning material.
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However, there is still a long way to go before most of the teachers can
access and use OERs.
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CHAPTER 3

Education in Higher Education in
the Era of Performativity

ANnTONIO M. MAGALHAES?

1. Introduction

attention mainly on the organizational transformations, on the

governance and management of the systems and institutions
and to a lesser extent, as Peters and Barnett (2018) emphasise, on
the concept of higher education itself: “university systems have mush-
roomed and universities have been established and developed with very
little in the way of a consciousness that there is a long-standing liter-
ature that might inform the debate. There is a blanckness towards that
literature. The university qua institution takes little heed of the university
qua idea” (Peters & Barnett, 2018, p. XllI-XIV). This deficit of research
on the idea of the university extends to the scarcity of reflection on what
are the specificities of education in higher education. Higher education
institutions in general and universities in particular have focused their
efforts on adapting and articulating their structures and processes to
the fluidity of the changes in their organizational environment. Indeed,
in the area of higher education studies, research has proliferated on
its governance and management, on the assessment of its quality, on

T he studies on higher education have been concentrating their
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accountability instruments, on the performance metrics of academics,
researchers and management support staff, on internationalization
and on the employability of its graduates. The educational dimension,
when it is central, is more often than not to identify the ‘relevant’ set of
competences and skills that, as learning outcomes, make graduates
employable.

One might understand that, for example, the Organization for
Cooperation and Development (OECD), given its nature, emphasises
that “One of the main objectives of higher education is to provide its
graduates with the skills needed to succeed in the labour market.”
(OECD, 2017, p. 9). Or that the World Bank underlines that “there
is increased demand among employers for skilled and professional
workers increased importance in modern economies for research and
development to increase competitiveness” (World Bank, 2017, p. ix).
What is inconsistent is that researchers on (higher) education have been
neglecting the conceptualisation of the specificity of the educational
dimension of higher education and its institutions.

The purpose of this chapter is indeed to urge the debate on the
educational specificity of higher education and of the institutions where
it takes place. To this end it is key to revisit the Modern matrix of higher
education we have inherited and that in these days is either reconfig-
uring or dismantling. One the one hand, the link between the university
and Reason has weakened and other public narratives about its nature
and purpose emerged, such as the entrepreneurial university and others
founded onits economic and social utility. Onthe other hand, linked to the
growing dominance of these narratives it is important to underline that
the development of a European political common grammar enacted by
the 2000 Lisbon Agenda has been reconfiguring the environment within
which the transformations in the educational experiences of students
and teachers are evolving. The chapter also addresses the transforma-
tions brought about by information and communication technologies
and digitalization of education, its governance and management. In fact,
the transformation of materials, methods, and techniques to support
educational processes and structures in digital language, is considered
by some as a turning point in the history of education (Machekhina,
2017).

In sum, this chapter aims to contribute to the discussion about the
educational specificity of the university and higher education, focusing
on the combined effects of the centrality attributed to higher education

Higher Education in a Digital Era through Project-based E-learning, 2023, pp. 71-94.



Education in Higher Education in the Era of Performativity

for social regional and national economic development and the
increasing technologization and digitalization of teaching and learning.

2. The erosion of the Modern matrix of higher education

According to Gellert (1993), in Europe the Modern matrix of higher
education was developed on the basis of three models: the model of
Knowledge, matching the Humboldtian idea of the university (the
‘research model’), the Professional, associated to the French Grandes
Ecoles (the ‘training model’) focused, mainly, on the training of cadres
for the state apparatus; and that of Personality, related to the Oxbridge
tradition, based on the idea of forming individuals through a liberal
education (the ‘personality model’) (Gellert, 1993). However, whether
as scientific, professional, or cultural institutions, these three models
were narratively grounded in the matrix of modernity, sharing the cele-
bration of reason, knowledge and critique as the basis of the educa-
tional processes (Barnett, 1997). They also shared social elitism, which
still makes its way into higher education systems and institutions. The
modern matrix of higher education provided a broad basis of consensus
that, today, is being fragmented in a process dominated by a discourse
that, potentially, conveys new identity(ies) of higher education and its
institutions. (Magalhaes, 2004; 2006). This discourse has been gaining
visibility in the entrepreneurial/business and market narratives in higher
education which, by subsuming higher education under the principle
of performativity and economic relevance, potentiate the dilution of
the specificity of the organizations dedicated to it as autonomous insti-
tutions dedicated to teaching, research and service to society. The
education of individuals, citizens, and professionals, especially those
who supported the state apparatus, was closely linked to the modern
idea of higher education. Teaching, learning, students, teachers,
classes, campuses, etc. were united both by the narrative based on
the emancipatory potential of modern knowledge, and by the project of
consolidation of the nation-state, that is, knowledge should be sought
without interference, as a condition for the affirmation of ‘national’
culture and science (Magalhaes, 2004). Teachers and students met in
amphitheatres and laboratories and lived on campuses within an educa-
tional relationship mediated by the ‘illuminating’ function of knowledge
and its applications. It was on these assumptions that, in part, the myth
of universities as ‘ivory towers’ was built, obfuscating, in the pass, the
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intrinsic connection of these institutions to the sociological elitism that
marked them and, in many ways, continues to mark.

The modern ideal of higher education presupposed that the
exposure of students to knowledge potentiated emancipatory and trans-
formative characteristics in individuals, simultaneously providing society
with higher education for citizens and training of specialized workers.
Currently, in Europe under the influence of the Bologna process initiated
in 1999 and the 2000 Lisbon Agenda, the centrality given to the devel-
opment of competences, defined as the ability to summon knowledge,
experiences and attitudes to deal with specific social situations, with an
emphasis on work contexts, has been reconfiguring education in higher
education. Research, in turn, was removed from the “ivory tower” to the
terrain of “social relevance”, challenging the institutional role, functions
and missions, especially of universities. The trend towards segmen-
tation between teaching and research functions questions the modern
idea of higher education, in which institutions should teach what they
research. Indeed, the ‘higher’ of higher education relied precisely on the
link between research and teaching.

Over the last three decades these transformations of higher
education have been traced. In 1996, Cowen (1996), underlined the
‘attenuation’ of the university in terms of space, given its international
dimension and its connection with the global economy; financially, given
the growing clientelisation of students and their families; at the peda-
gogical level, by means of the massification of higher education and the
transformation of teachers/academics into ‘instructional designers’;
and, in terms of quality assessment, by the tendency to replace
academics by specialized staff in the formulation of value judgments
about the activities carried out in higher education institutions. These
transformations impinged on the university’s specificity as an institution
and reflected in what Sousa Santos (1994) called the university’s triple
crisis: crisis of legitimacy, i.e., the failure of the objectives collectively
assumed regarding the university; institutional crisis, referred to the
questioning of its organizational specificity; and crisis of hegemony,
related to the loss of the exclusivity of the knowledge that the university
produces and transmits. Even the external borders of institutions seem
to blur as the functions of higher education institutions are increas-
ingly simulated by other organisations, as is the case, for example, of
the awarding of degrees, which can also be awarded by companies, or
research that is carried out by non-university laboratories and institutes,
as in the USA, Great Britain, and China.
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The growing emphasis on the relationship between higher
education and economic and social development, on the articulation
between higher education and the needs of the ever-changing labour
market, and reforms in the governance and management of institu-
tions have been marking the development and configuration of higher
education all over the world. Transnational institutions such as the World
Bank, UNESCO, the OECD and the European Union, by means of soft law
mechanisms, have, in fact, been inducing changes and transformations
that are reconfiguring higher education (Magalhaes & Veiga, 2013) and
the relationship between massification and democratisation of higher
education. In these developments, what emerges as an important focus
of discussion is the education provided by higher education institutions
as embodied in the educational experiences of their students.

Consider, for example, the content of the publication of an OECD
working group on ‘alternative credentials’ (Kato, Galan-Muros & Weko,
2020). The document, after underlining the increase in the number of
higher education graduates in OECD countries, adds that

...inrecent years, new ways of acquiring and signalling skills are emerging,
and engaging millions of learners. So-called “alternative credentials” —
such as microcredentials, digital badges and industry-recognised certif-
icates — have been touted as a means by which to fill a gap between the
programmes that higher education institutions (HEIs) provide and the skills
that firms seek; as a way of increasing the efficiency of higher education
systems by offering more highly targeted training than traditional degree
programmes; and as a force of innovation, permitting entirely new kinds
of organisations to enter the higher education marketplace, and to create
new ways for traditional HEIs to reach new learners across the world (Kato,
etal., 2020, p. 7).

The purpose of the document is to support policy makers across
the OECD countries in defining terminologies, identifying the charac-
teristics of these credentials, analysing the profile of those who award
and of those who are awarded the credentials, and the way in which
employers and governments perceive them.

More than knowing whether this supply of alternatives for the
provision and recognition of credentials calls into question the monopoly
of higher education institutions in the identification and recognition
of these credentials, it seems important to signal the assumption that
higher education institutions must reform the experiences educational
opportunities they provide to students and open the way to “entirely new
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kinds of organisations to enter the higher education marketplace” (Kato,
etal., 2020, p. 7), to the detriment of the specificity of these experiences.

The question of how higher education institutions can develop
teaching and learning alternatives that are not reduced to their value for
money, emerges as central.

3. European higher education governance

To focus on the education issues in the context of higher education
in Europe it is of importance to look at the role of political processes
evolving at the European level. Indeed, they are shaping discourses
and practices and creating a common grammar for European higher
education (Magalhaes et al., 2013) with an impact on education and
educational experiences.

The main political purpose of the European Higher Education Area
(EHEA), as expressed in the Bologna Declaration, is to promote compat-
ibility and comparability between European higher education systems to
achieve three overarching objectives: mobility, employability, and attrac-
tiveness of European higher education. Although the Bologna process
was based on intergovernmental decisions, the enactment of reforms it
promoted was coupled with EU initiatives (e.g., the European Research
Area) aimed at enhancing European integration (Magalhdes & Veiga,
2018).

At the roots of the Bologna process there is a major policy driver
promoting the interaction between education and innovation, whose
meanings have been discursively associated in the EU policy discourses
to the ideograph of ‘knowledge society’. In 1997, the notion of a Europe
of Knowledge was introduced by the European Commission (EC) in
putting forward the Agenda for 2000 “to make ‘knowledge-based
policies’ (innovation, research, education and training), one of the four
fundamental pillars of the EU’s internal policies [and] to raise the level
of knowledge and skills of all Europe’s citizens in order to promote
employment” (European Commission, 1997, p. 1). In 1999, the Bologna
Declaration considered that the degree awarded after the first cycle
should also be relevant to the European labour market as an appropriate
level of qualification. The ideograph of ‘knowledge society’ prompted the
need to meet labour market demands and called for the development
of competences and skills that higher education training is expected
to develop. In 2003, this concern was directed to the need to develop
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effective and closer cooperation between universities and industry,
gearing more effectively towards innovation, new business start-ups
and, more generally, the transfer and dissemination of knowledge
(European Commission, 2003). In 2005, the ministers underlined that
“As higher education is situated at the crossroads of research, education
and innovation, it is also the key to Europe’s competitiveness” (Bergen
Communiqué, 2005: 5). In line with the goals of the Lisbon Agenda, the
EC assumed that ‘Modernisation is needed in order to face the chal-
lenges of globalisation and to develop the skills and capacity of the
European workforce to be innovative’ (European Commission 2007: 1)
while pointing out three areas of ‘possible reform’ in higher education:
curricular, governance and funding. Curricular reform was expected
to bring in more differentiation in programmes, admission criteria and
teaching/learning processes to cope with the diversity of learners, to
enhance mobility, recognition, employability. to encourage the emer-
gence of excellence and raise Europe’s attractiveness.

Drawing on Etzkowitz’s (1993) Triple Helix of university-indus-
try-government relationships, the metaphor of the knowledge triangle,
from 1997 onwards, has been driving and bringing forward the relation-
ships between education, research, and innovation, underlining the
dominance of innovation in its articulation with the two other vertexes
of the triangle (Magalhaes & Veiga, 2018). While the Triple Helix allowed
for understanding the reconfiguration of the universities’ ‘third mission’,
the knowledge triangle emphasises the role of innovation in configuring
the relationship between the university ‘first’ and ‘second’ missions,
i.e., education and research. Innovation refers to the focus on the
impact of higher education systems on economic development, on
the enhancement of competitive advantages of regional systems and
on the generation of skills for that purpose. Knowledge for economic
and social development, exchange of knowledge and strengthening its
impact based on international cooperation are the elements of the idea
of innovation.

The articulation between education, research and innovation is
visible in the views of the Bologna ministerial meetings (Magalhaes &
Veiga, 2018). The analysis of this articulation underlines the fact that
it is contingent on both the political coordination of the EHEA and on
the enactment of education reforms by European institutions, national
governments, and higher education institutions.

The role of knowledge is changing on the basis of that articu-
lation. As argued, while in the Modern matrix the relationship between
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research and education featured what is ‘higher’ in higher education,
the emphasis on their articulation with innovation impinges on and
reshapes both knowledge transfer and knowledge dissemination,
shifting the focus of education to competences and skills oriented
towards economic development. To this account, innovation involves
the relationship with industry and the economic fabric, and the training
of a qualified workforce.

From the follow-up of the Bologna declaration, what nourishes
the knowledge triangle and the articulations between its vertices is the
increasing centrality of innovation. Chiefly after the Bergen meeting
(2005), innovation became tightly articulated with education and
research. While in the Berlin Communiqué (2003) the aim of preserving
Europe’s cultural richness and linguistic diversity was related to fostering
“its potential of innovation and social and economic development
through enhanced co-operation among European Higher Education
Institutions” (Berlin Communiqué 2003, p. 2), the Bergen Communiqué
(2005) clearly articulated innovation and education by assuming that
“time is needed to optimise the impact of structural change on curricula
and thus to ensure the introduction of the innovative teaching and
learning processes that Europe needs” (Bergen Communiqué, 2005, p.
1), bringing in the need to strengthen the link between research, inno-
vation and education. This was reaffirmed in the 2020 Rome commu-
niqué urging higher education institutions to pursue their efforts “to
respond to growing needs for innovative and critical thinking, emotional
intelligence, leadership, teamwork and problem-solving abilities, as well
as enterprising attitudes” (Rome Communiqué, 2020, p. 6).

The emphasis on skills for innovation reflects a mandate addressed
to education systems and institutions to develop the ‘right mix of skills’
(European Commission, 2010a). While the report by the Expert Group on
New Skills for New Jobs (2010b), prepared for the EC, emphasised that
education and training “must be underpinned by transversal compe-
tences, especially digital and entrepreneurial competences, in order to
both encourage initiative rather than simple reproduction of received
knowledge and to better adapt to learners and employers’ needs”
(European Commission, 2010b: 5), the Innovation Policy Platform
(IPP), developed by the Organisation for Economic Co-operation and
Development (OECD) and the World Bank, underlines the need “to
rebalance the emphasis between content knowledge and other skills
such as creativity, communication, teamwork (...)” (https://www. inno-
vationpolicyplatform.org/content/skills-innovation). According to the
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OECD and the World Bank, the acquisition of innovation skills is to be
based on (i) disciplines that are expected to equip students with skills
that matter for innovation: technical skills, skills in thinking and creativity,
and behavioural and social skills; (ii) pedagogies that must be active
based on problem-based learning, cooperative learning, metacognitive
learning, sometimes enhanced by information and communication tech-
nology and on interdisciplinary approaches focusing on design thinking
to foster skills for innovation; (iii) new assessment instruments focusing
on competences, rather than on knowledge per se, and (iv) international
mobility of students, faculty, programmes and institutions introduced as
a mean to foster skills for innovation in the globalised economy.

Notwithstanding, the educational impact of these political drivers
and the transformations they induce in the students’ learning expe-
riences, did not emerge as central in the research agendas on higher
education. Indeed, in 2005 the EC foresaw that

In a few years from now, students, institutions, parents and employers in
the wider Europe will be talking in terms of learning outcomes — what a
graduate can actually do, at the end of his or her degree — and compe-
tences. This will certainly facilitate mobility and recognition across a wide
variety of learning systems, as well as make our degrees more compre-
hensible for employers. (European Commission, 2005, p. 4).

The reference to ‘learning outcomes’ and ‘competences’ as
central concepts when setting out objectives for education in European
higher education represents a shift in the configuration of the educa-
tional processes that has been changing the meaning of the Modern
educational categories such as students, teachers, teaching, learning,
etc. The emerging model was referred to as a new educational paradigm
(CEDEFOPR, 2009) whose consequences for the students’ and teachers’
teaching and learning experiences in higher education are far from
being fully researched.

In higher education, learning outcomes emerged as key elements
of the Bologna reforms. Moreover, learning outcomes are embedded
in lifelong learning policies being, indeed, the process of knowledge
acquisition potentially narrowed to its instrumentality.

Apparently, the competence-based and learner-centred model
has the educational potential foreseen by many educationalists to deal
with the needs of post-industrial societies and with new forms of citi-
zenship. In the Shift to Learning Outcomes (CEDEFOP, 2009, p. 129) it
is argued that
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What can be referred to as a traditional 19th century paradigm, developed
to respond to the needs of industrial society (learning in one place, for
given periods of time, the teacher in front of the class, etc.) is repeatedly
called into question, especially given the increasing possibilities for indi-
viduals to learn when, where, how and what they wish. Learners increas-
ingly make choices about different modes of delivery, not least through
their own initiative in using e-learning facilities.

The alleged educational paradigm promised a lot: the empow-
erment of the student, the enhancement of his/her capacity and respon-
sibility to express his/her difference, the enhancement of teamwork,
mutual help, learning by doing, etc. The educational debates on the
learning process, on the centrality of students in the learning process

are not calling on entirely new concepts or ideas; however, technology,
along with the associated changes in communication, acts as a catalyst,
making change unavoidable and increasing the pace atwhich ittakes place.
Further, what we learn has certainly become more problematic in the late
20th and early 21st centuries as the increasing rate at which knowledge and
information are expanding and the resultant escalating pace of curriculum
change is forcing us to focus on what should be included and what should
be dropped from any syllabi. (CEDEFOP, 2009, p. 130).

However, the risk, it can be argued, is that knowledge by evolving
away from a central formative input to a series of competencies which
constitute the content of learning outcomes, may pass - like money...
(Bernstein, 1996) — through the individuals apparently without trans-
forming them (Magalhaes & Stoer, 2003). Moreover, itis debatable thatin
higher education qualifications can be described and assessed in terms
of learning outcomes independently of the site, the forms of provision
and the pedagogy and curriculum convened to their achievement.

The point is that the educational debate cannot be confined to the
discourse and processes marked by the social and economic relevance
of higher education within which it has been evolving. As underlined by
Nybon, “European higher education systems have been going through
a process of major historical disorientation, and this has been brought
about by the confluence of several simultaneous cultural and intel-
lectual, as well as economic and political forces” (Nybom, 2012, p.179).

Gibbs, Jameson & Elwick (2019) identify in higher education policies
and practices a drift from education as an end in itself to an imperative
to provide the economy what it needs and claim the specificity of higher
education and its values. The same authors underline that “we need to
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reassert basic academic values and set them in a moral context of care
of care and tolerance, pushing back hard at the pervading values of
individualism, consumerism and self-interest” (Gibbs et al., 2019, p.5).
Giroux (2014) also emphasises that the formation of critical citizens is
crucial for democracy, and that the university must play a central role in
the development of formative cultures to make possible the existence of
these citizens.

4. The digitalization of teaching and learning and the governance of higher
education

In this context of fragmentation of the Modern matrix of higher
education and its increasing functionalisation to the field of economy the
issues raised by the incorporation of ICT and the digitization of processes
and structures of education, research and governance of institutions
gain relevance. It is about discussing how these means and instruments
are transforming educational experiences in higher education, how do
they articulate the changes mentioned above and how they affect the
processes of democratic expansion of this educational level.

The configuration of teaching and learning, its materials, its
methods, and techniques in digital language impact on education,
educational and pedagogic relations, and ultimately on its forms of
governance. Its importance was already visible in the priorities assumed
in the European — and beyond Europe... — educational policy agendas
but it was enhanced and strengthened by the crisis caused by the
COVID-19 pandemic.

In 2017, the EC, in its vision for the development of a European
Education Area (European Commission, 2017) highlighted the need
to improve the quality and inclusion of education and emphasised
the imperative of the development of digital competences and skills.
In January 2018, the Commission adopted the first Digital Education
Action Plan (2021-2027) and defined actions with the aim of supporting
member states in addressing the challenges and opportunities arising
from the use of digital technologies in education and training (European
Commission, 2018). This plan focused on formal education (primary
and secondary schools, vocational education and training, and higher
education) and set out three priorities: making better use of digital tech-
nology for teaching and learning, developing relevant digital compe-
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tences, and improving education through better data analysis and
foresight.

The crisis triggered by the COVID-19 pandemic has given impetus
and urgency to the issues of digitization and digital skills. Summoning
the results of a public consultation carried out between February and
September 2020, the EC has assumed the need to define practical
guidelines at the European level, for ministries and education and
training institutions, on ways to implement the distance, online and
blended learning (European Commission, 2020a). Regarding higher
education and the priority of developing digital competences with the
aim of creating a European platform for higher education, the OpenU
(Online Pedagogical resources for European Universities) project,
funded through Erasmus+, started in April 2019 and was implemented
by a consortium of 20 partners from 11 countries. The next step being
the creation of a European hub for online and blended learning, virtual
mobility, and exchange of good practices (European Commission,
2020b), In 2020, while recognizing that the priorities of the 2018 Action
Plan remained relevant, the Commission underlined the need to update
them in view of their long-term effects, due in part to the challenges
posed by the pandemic. The Action Plan was revised, and two prior-
ities were highlighted: promoting the development of an efficient digital
education ecosystem and promoting skills and competences for digital
transformation (European Commission, 2020b).

Thus, the digitization of education and the development of digital
competences and skills have become a key political issue on the EU
education policy agenda. However, the digitalization of education, in
general, and of higher education, in particular, in addition to its impacts
on teaching and learning, on the management of space and time of
teachers, students and students, and on the institutions’ support profes-
sionals, introduces transformations in the very conception of higher
education. The use of digital technology must be seen in terms of the
purpose of higher education, looking critically at the perspectives of the
various stakeholders in this process. The study of these transformations
constitutes a multidimensional research project, since it is knowledge,
its nature, form of production, distribution and consumption, its social
and educational value, that are at stake.

Lyotard, in 1979, in The Postmodern Condition, identified two forms
of knowledge, the narrative and the scientific, and pointed out that in
computerized information societies the latter would be the prevailing
one. In his work on the status of knowledge in post-industrial societies
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it was emphasized that, in this context, knowledge becomes an ‘infor-
mational commodity’ and the main force of production (Lyotard, 1984).
From Lyotard’s perspective, knowledge is a commodity circulating in a
competitive market environment. The centrality and dominance assumed
by knowledge susceptible of being translated and expressed in machine
language, on the one hand, and its commodification, on the other hand,
subsumes knowledge under the principle of performativity, that is, the
maximization of results in relation to inputs. This means that knowledge
is sought not so much for its value in itself, but for its exchange value.

Since its publication, Lyotard’s work has been discussed by
researchers on education. Roberts (2019), for instance, answered
the question of whether Lyotard’s announcement of the ‘death of the
professor’ would have been fulfilled, by saying ‘no’ and ‘yes’, because,
on the one hand,

We continue to have universities, as physical spaces with campus grounds
and buildings. On those campuses there are academic staff (faculty), who
teach students on a face-to-face basis in classrooms, laboratories and
lecture theatres. Professors are very much alive and well, with a presence
not only in students’ lives but in the wider world, with their expertise still
in demand, in some fields at least, in the media, by governments, and
in the corporate world. Professors and other faculty members are more
active than ever in research, prompted in part by some of the trends fore-
shadowed by Lyotard’s analysis — in particular, the emergence of new
performance-based research funding regimes. (Roberts, 2019, p. 78).

On the other hand, he clarifies that:

(...) death and dying, in a symbolic sense, are everywhere in the contem-
porary university. These changes are, in part, a reflection of developments
in online education, yet they also signal deeper shifts in the way power is
exercised across the globe. (Roberts, 2019, p. 78).

He concludes, then, that “process of commodifying knowledge,
and of reconfiguring higher education in accordance with the performa-
tivity principle, is an incomplete project (...)” (Roberts, 2019, p. 78). ltis
precisely in this incompleteness that it is necessary to install the debate.

Since the end of the 2000s, the Massive Open Online Courses
(mooc), have gained visibility in higher education and are being pointed
out as “a new trend of learning for digital learners” (Suresh & Srinivasan,
2020, p. 96). Their teaching and learning models can be seen as an
example of the mark of, at least at the institutional level, performa-
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tivity in the current educational contexts of higher education. In 2017,
hundreds of institutions, in partnership with Coursera, edX and Udacity,
were already offering moocs to more than 10 million participants from all
over the world (Longstaff, 2017). Based on the wide availability of online
resources and by means of a modular, online, video-based format,
the mooc are a way at the universities disposal to sell their ‘products’
to a global audience at no or very little cost to participants (Longstaff,
2017). However, the mooc have been questioned not only because the
success rates of their participants are around 13% (Howarth, et al.,
2016), but also, differently from what would be expected, the individuals
with more comfortable economic situations and with higher levels of
education are those who tend to seek and take these courses (Evans &
Mcintrye, 2016). Furthermore, the contours of its conception of educa-
tional processes, its instruments, and pedagogical relationships, are
a sign and an analyser of the transformations that higher education is
experiencing. Furthermore, in this context, the visibility and key-role of
actors such as professionals who translate classes recorded in mooc,
specialists in online and distance education, not to mention companies
and institutions that make the digitalization of education the core of their
activity.

Education and training have been incorporating the digitization
of teaching and learning processes and reconfiguring the educational
experiences provided to students in higher education institutions
(Fevolden, & Temte, 2015). ICT influences all dimensions of education
and teachers, students, teaching and learning space and time, and
the methodologies and techniques of teaching and learning are being
transformed by the combined effect of digitization and the pressure of
performativity, as well as by the interests of the different actors involved
in them.

The political grammar of the governance and management of the
system and of higher education institutions is potentially reinforced by
the adoption of digital instruments and rationales, with digital governance
being a powerful means at its service. Digital governance instruments
are visible in the expansion of highly complex technical infrastructures
for collecting, storing, analysing and disseminating data at national and
international levels. Education-related data are a product that results
from the confluence of networks, technology and policies that develop
beyond formal education systems (Williamson, 2020). Higher education
institutions and their stakeholders generate data and network activ-
ities that can be used to analyse how students learn to enhance their
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results. Adaptive learning systems, learning analytics and ‘big data’
gain a central role in the governance of higher education at the level of
systems, institutions, and of pedagogical relationships.

Williamson (2020) draws attention to the fact that “While digital
governance conceptualizes the changing practices of the state — and
the technical institutions that increasingly co-constitute state power
— as the digital data become available to conduct a constant audit of
the population [...] algorithmic governmentality registers, in a more
Foucauldian sense how the algorithms that process digital data may
be used to intervene in and govern people’s lives” (Williamson, 2020:
25-26).

This researcher presents, as an example, the Pearson’s project and
actionasanexemplary case of the digital governance of education, which
cannot be isolated from the expansion of the global digital economy.
The company is pointed out as being among the most successful in the
education market and an important influencer of educational policies.
In 2016, Pearson has reinforced the priority of being the first company
of the digital education by the creation of a digital learning platform,
combining, in one architecture, cloud-based services with systematic
computational analysis of data or statistics, and the possibilities of the
learning machine (Williamson, 2020). One of the targeted goals, espe-
ciallyviathe development of artificial intelligence, isthe directand individ-
ualized interaction with students “and so shape their cognitive capacity
towards particular instrumental ends” (Williamson, 2020: 38), personal-
izing learning processes. Michel Foucault’s approach to techniques of
governmentality comes to mind. “Governmentality,” or the “conduct of
conduct” (Foucault, 1991), relies on knowledge construed by political
powers through the collection and analysis of data to intervene in the
lives of individuals and manage populations.

Therefore, the agenda for the study of higher education gover-
nance requires, on the one hand, the identification of political networks
of actors and experts, and, on the other hand, the analysis of specific
ideas and techniques for achieving the goals set. How educational
policies are generated, under what influences, and how do the state, the
private sector, experts, and civil society relate to each other brings to the
fore the techniques that aim to establish discourses, new routines, and
practices in higher education institutions and their contexts. Lascoumes
and Galés (2007) emphasize, precisely, that policy instruments are a
condensed form of knowledge about social control and, because they
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are not neutral, they produce specific effects, which shape public policy
under their own logic (Lascoumes & Galés, 2007: 3).

In his announcement of a new condition of knowledge, Lyotard
predicted that “The old principle that the acquisition of knowledge is indis-
sociable from the training (Bildung) of minds, or even of individuals, is
becoming obsolete and will become ever more so.” (Lyotard, 1984, p. 4).

The migration of the educational experiences of students and
teachers to the ether of the www, the reconfiguration of educational
spaces and time, the growing transformation of competences and qual-
ifications acquired in higher education into merchandise, in a context
in which the governance of higher education systems and institutions
increasingly assume performativity as a criterion of value, are at the
core of the urgent debate on what higher education is, as well as its
social value. Ultimately, with the announced end of the grand narrative
of Modernity and the centrality of the production and acquisition of
knowledge as a process of educating individuals and citizens, it is not
only the founding narratives of higher education that are at stake, but the
very conception of higher education.

Michael Peters and Fazal Rizvi, in the introduction of a collective
work on the new pedagogical possibilities for universities, in the post-
COVID-19 context, emphasized that “Digital pedagogies are of course
not neutral with respect to the type of sociability they encourage” (Peters
et al., 2020, p. 2), also calling for a rethink not only of the possibilities
provided by digital technologies and online activities, but also of the
basic purposes of education and their contribution to the development
of more sustainable, democratic and just societies.

Dirk Van Damme (Van Damme, 2020), in a publication by the
Academic Cooperation Association (ACA) gathering a set of reflections
from various academics and institutional leaders on ‘The world after
COVID-19’ (ACA, 2020), concludes that the

really important question then is what intrinsically defines the university
experience which makes it so worthwhile. Even if massification has funda-
mentally modified the dream of the medieval encounter between the
master and the pupil or the Humboldtian ideal of research-based Bildung,
many students and graduates would still see the personal exchange
with researchers and professors and the small-group collaboration with
students in laboratories and seminars as the most valuable learning expe-
riences. (Van Damme, 2020, p. 29).

Higher Education in a Digital Era through Project-based E-learning, 2023, pp. 71-94.



Education in Higher Education in the Era of Performativity

The question is, therefore, to know what role the centrality of ICT
and the increasing digitalization of educational processes and materials
play in the dilution of the university inherited from Modernity and the
reconfiguration of the educational experiences linked to it, as well as how
it affects the processes of democratic expansion of higher education.

Thus, it is not a question of denying the potential advantages of
migrating important parts of teaching and learning to the virtual and
online world, but rather debating how curricula can integrate aninclusive,
ecological approach to the educational experiences of students in the
context of interactions in national and international academic networks
and virtual platforms. The reformulation of agendas and the definition of
priorities by higher education systems and institutions will certainly inte-
grate virtual and online education and training, butitis important that the
face-to-face and small-group collaboration pedagogical relationship
are not underestimated as an accessory in the educational process, and
that the issue of inequalities in access and success in higher education
not be secondary. In fact, we have learned from the pandemic period
that higher education students from economically weaker social groups
are the ones who have suffered the most from it. In the same way, it
also important to question the prioritisation and curricular isolation of
training in the disciplinary areas of Science, Technology, Engineering
and Mathematics (STEM), placing in the background the relevance of
the social and human sciences, the humanities, and the arts in higher
education.

Regarding the governance and management of institutions, it is
important that, due to the growing centrality of computer instruments
for monitoring the performance of institutions, academics, students
and technical support staff, the weakening of the values of freedom
of teaching and learning and academic autonomy is not reinforced. In
recent decades, in Europe, with nuances and differences in the pace
of implementation, reforms in the governance and management of
higher education systems and institutions have been inducing mana-
gerial rationales that have promoted the weakening of academic
self-governance, that is, the decline in their influence on institutional
decision-making processes and structures, the increase in the prepon-
derance of managers and management logics in these processes and
the increase in representation, and the role attributed to representatives
of external interests in the governance of institutions (Magalhaes &;
Veiga, 2020; Veiga; Magalhdes & Amaral, 2015). Thus, it is important to
debate whether and how the digitization of higher education enhances
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the transformations that have been underway for decades at the system
and institutional levels (Neave, 2012) which, ultimately, can jeopardize
basic values such as the freedom of academics, critical thinking, and the
autonomy of higher education institutions itself.

Conclusion

What is at stake is the role of higher education institutions, in
general, and particularly of the university in promoting learning envi-
ronments that develop students’ potential for critical engagement and
active participation in the digital age. Between the discourse of techno-
phobia and the uncritical celebration of digitalization with the migration
to the www of educational experiences, and aware of the interests
involved in this process and the purposes of the actors in it, the chal-
lenge is to reconceptualise the processes of education and governance
institutions, with a view to their integrity and democracy.

Johnston, MacNeill and Smyth (2018) propose a critical distance in
the face of the digitisation of education and its governance, underlining
that, despite its growing presence, the concept of the digital university
is difftuse and indeterminate. The authors point out how digital technol-
ogies and practices challenge us to rethink the positioning of higher
education institutions and how they can enhance higher education as a
public good. They bring to this debate the issue of the digitally distributed
curriculum and the issues of open education and critical pedagogy as
the basis of the learning experience of higher education students.

The debate on the concept of higher education in the digital age
must assume a broader horizon than that of the urgency of responses
to the digital economy and the demands of digital labour market. The
key question is about bringing into the agenda of the field of education
research and educational policies favouring the creation of learning
environments in line with the specificities of higher education experi-
ences, not restricting the debate to a technocentric perspective. It is
about integrating practices based on digital technologies, moving social
and educational processes to the centre of the planning of organiza-
tional changes and reinforcing the public nature of the participation of
institutions and higher education in the context of the digital age. In
other words, rather than merely focusing on the potentials of digital
teaching and learning it is crucial that the discussion draws on the value
and quality of education, and how teaching and learning can integrate
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the digital technological structures and processes. Johnston, MacNeill
and Smyth (2018) identified the trend towards the uncritical integration
of digital in current structures and processes within the university, to the
detriment of questioning how digitalization challenges the commitment
to higher education and how it can be reconfigured and reimagined
(Johnston, MacNeill & Smyth, 2018).

It is neither a matter of building a new founding and legitimising
grand-narrative of higher education, nor of sinking in the grip of the
economic relevance of education, disseminated and induced by the
dominant political grammar. Otherwise, considering the discourses and
political drivers that dominate the field of higher education, the idea
is to propose that the political and educational debate focuses on the
quality of education experiences provided to students in the context
of higher education. This debate, therefore, calls for reflection on what
higher education is. Barnett (2004), positioning himself in relation to the
discourses that announce the dissolution of the university, suggests that

What is emerging (...), perhaps, is a glimpse of an ‘authentic university’.
Authenticity becomes possible precisely where authenticity is threatened.
(...) The gaining of the authenticity too (...) is a set of creative acts, in which
new pedagogies, new academic practices and new research approaches
are painstakingly and painfully developed. (Barnett, 2004, p. 206).

Actually, the dissolving of the university does not hinder the
centrality of higher education, as “Higher education [...] has to be seen
as central but in a new way. No longer a vehicle for the reproduction
of knowledge elites or the production of labour market competences,
higher education has the crucial task of supplying in large measure
this reflexive capacity” (Barnett, 1997, p. 6). Thus, higher education is
assumed as a social institution with the role of supporting and devel-
oping transformative action, and as an important reserve of critical,
reflective and alternative thinking. Notwithstanding, it is important to
add that professions of faith about the importance of higher education
and its transformative role are not enough, and reflective action is also
urgent.
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Combining Backward Educational Design and
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1. Introduction

higher education, an issue facing many educators, is to choose

and apply the most effective approaches. Recent research has
shown that unlike traditional teacher-centered approaches, active
learning methods, which foster experiential involvement of the students,
are more effective than lecturing in enhancing student performance
(Freeman et al. 2014, Baepler et al. 2014). In the case of large classes
active methods imply teaching more by asking than by telling (Freeman
et al. 2014). In this sense, the think-pair-share method (Prahl 2017) as
well as the use of “clickers” (audience response systems), has been
shown to improve the student learning experience and to support the
learning process (Mayer et al., 2009; Blasco-Arcas et al., 2013). Modern
information and communication technologies have led to the gradual
replacement of clickers by online poll/quiz platforms, which allow
students to answer questions and to see group responses in real time
(Wang and Tahir, 2020; Mayhew 2019). For regular size classes tradi-

G iven the large diversity of teaching and learning methodologies in
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tional lectures can be replaced or at least complemented by alternative
methods, such as role playing (DeNeve and Heppner 1997), forum-
theater (Hakkarainen and Vapalahti, 2011), debates (Osborne, 2010),
particularly in the humanities and social sciences, but more recently
also in the medical sciences (Estai and Bunt, 2016). In natural sciences
and engineering some of the most commonly used active teaching
methods (Prince, 2013; Prince and Felder, 2013) are inquiry-based
learning (Minner et al., 2010), problem-based learning (Barrows,
1996), project-based learning (Blumenfeld et al. 1991), case-based
teaching (Jonassen and Hernandez-Serrano, 2002), and just-in-time
teaching (Kester et al., 2001). They are classroom-based pedagogies
of engagement (Smith et al., 2005) which reflect the changing role of
education in schools and universities (Griffin et al., 2012).

Gaining more and more recognition for its impact on student
learning and achievementis the emotional dimension. Reviews published
three decades ago discussed how emotions may affect learning (Bower,
1992; Pekrun, 1992), acknowledging that, with the exception of test
anxiety, academic emotions had largely been neglected by educational
psychology. Although anxiety had been reported most often, other
emotions identified as experienced by students in academic environ-
ments were enjoyment, hope, pride, relief, anger, anxiety, shame, hope-
lessness, and boredom (Pekrun et al., 2002). To measure emotions in
students’ learning and performance a dedicated questionnaire was
designed, constructed to assess various achievement emotions expe-
rienced by students in academic settings (Pekrun et al., 2011). A more
recent study, reported results of applying a battery of 3 questionnaires
on self-regulated learning, emotions, and motivation (Mega et al., 2014).
It found that the emotions experienced by the students influence their
self-regulated learning and their motivation, and these, in turn, affect
academic achievement. Independently, other authors concluded that if
educators fail to appreciate the importance of students’ emotions, they
fail to appreciate a critical force in students ’ learning (Immordino-Yang
and Damasio, 2007).

Assuming the goalto contribute to the improvement of the academic
performance of the students of Ovidius University of Constanta, we were
aware that the process of changing teaching methods is sometimes
met with resistance by the academic staff (van Veen et al., 2005). The
reform of the educational practices requires a clear understanding of
the concerns of individual teachers, of the obstacles they face, and of
the assistance they need. Recognizing that emotions such as anxiety,
anger, guilt, and shame, are important and have an impact on teachers’
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enthusiasm for reforms (van Veen et al., 2005), we tried to design a
training course on project-based learning that meets the requirements
of effective teaching. We wanted the course to be engaging and sympa-
thetic with the socio-emotional needs of the trainees.

We sought to address the learning needs of our colleagues and
assist them in finding answers to questions they face. Examples are:
“Where do | start to design the course?”, “How do | determine what skills
should be developed by that discipline and how do | formulate learning
outcomes?”, “What assessment methods are appropriate for the subject
and my students?”, “How do | determine the most effective methods to
involve students in the learning process?”

In designing the training course we started from the belief that
education can benefit from the progress made in other fields of
human endeavor, particularly the ideas about human-centered design
developed in the context of innovation and entrepreneurship. Our
background that mixes exact sciences and engineering with education
allowed us to fuse together the Design Thinking approach, advanced by
Stanford University’s design school (Lewrick et al., 2018; Lewrick et al.,
2020), with backward educational design (Wiggins and McTighe, 2005;
Wiggins and McTighe, 2011). This approach was used to design and
implement a training course on Project-Based Learning (PBL) under the
Restart4Edu project.

2. Guiding Principles

This methodology is based on five guiding principles, inspired by the
Backward Educational Design approach and the Design Thinking method.

Thefirstprinciple, Focus on students!, requires to center the whole
approach on the learners, which implies an empathic effort to under-
stand and satisfy the real needs of the students, from the perspective
of both the topics and content and the socio-emotional component of
learning. The second principle, Begin with the end in mind!, recom-
mends to start with clearly formulated learning outcomes, and not with
the content to be covered. If the traditional approach leaves students
without a clear answer to the question of what is the point of that educa-
tional endeavor, backwards educational design starts from the rele-
vance and authenticity of the topic.

The active involvement of learners in the learning process is the
subject of the third principle, Show don’t tell! It invites teachers to
balance the effort, shifting the focus from the educator, from teaching
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and lecturing, to the student, to learning and discovery. The students
are guided to experiment, discover, explain and generalize, in the
process of acquiring and developing competences. The fourth principle,
Foster radical collaboration!, urges to promote collaboration among
students, encouraging learning through collective effort, recognizing
that real-world challenges require working in multidisciplinary teams.

Finally, the fifth principle, Walk the talk!, advises teachers to be
consistent and to inspire by personal example. If we are to implement the
change, we need to practice what we preach, and show commitment,
coherence and reliability.

3. Course Design and Implementation

As our approach in planning and implementing the training course
on PBL blends two techniques: backward educational design and design
thinking, we start with their brief description. Backward Educational
Design (Wiggins and McTighe, 2005; Wiggins and McTighe, 2011) is
an approach to creating new curriculum or revising an existing one,
starting from the end goals, from the envisioned learning outcomes, as
opposed to the more traditional method, which focuses on the topics to
be covered or maybe even on the textbook to be used. The three stage
process (Fig. 1) consists of i) identifying the desired results, ii) deter-
mining acceptable evidence of learning and iii) planning the learning
experiences and instruction.

As backwards design is not an approach to teaching but rather a
planning framework, it does not guarantee by itself that its outcome is
a great learning experience. The backward design needs to be comple-
mented by a method that centers everything on how the students learn,
on how they think and how they feel. As empathy is essential to Design
Thinking (Lewrick et al., 2018; Lewrick et al., 2020), this creative method
can be used to plan an experience that allows students to achieve the
learning outcomes in a way that is satisfying to them (Brown, 2009;
Kelley and Kelley, 2013).

Determine Plan

Identify .
: acceptable learning

desired 3 : &
results evidence of experience

learning instruction

Figure 1. Stages in the backward design process. (Based on Wiggins and McTighe, 2005).
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The key steps in the design thinking process (Lewrick et al., 2018)
are shown in Fig. 2. The first step is to learn more about the potential
users, their needs, and the tasks that they must complete. The second
phase is to observe the potential users at the place where they are
located. During the third stage the findings gathered are evaluated,
interpreted, and summarized into a point of view. Here the problem
space ends and the solution space begins. Ideation is a step toward
finding solutions, usually through different forms of brainstorming. By
building a prototype the solution can be tested and, if the feedback is

Define
> Observe >| point of > Prototype
view

Figure 2. Stages in the Design thinking process. (Based on Lewrick et al., 2018

negative the process can return to ideation. Reflection is a continuous
practice during the design thinking process but, at the end, it serves an
additional purpose, as it sets the ground for tackling another challenge.

As design thinking is based on a “show don’t tell” philosophy
(Doorley et al., 2018), to be consistent with the approach and to practice
what is preached, in the following, the accent will be on clarity and
simplicity, with examples and hands-on exercises. The use of backward
design and design thinking, together, will be illustrated for the planning
of ateaching course on PBL.

3.1 Identify desired results

The first stage in the backward design process consists of iden-
tifying the goals, the desired results after completion of the training
course. We ask ourselves not only questions like “What should students
know, understand and be able to do?” but also “Why and in what context
is that knowledge necessary to the student?”

Any attempt to answer such questions ought to start from the fact
that knowledge is only part of a holistic concept of competency, involving
the mobilization of knowledge, skills, attitudes and values to meet
complex demands, as emphasized by the OECD Learning Compass
2030 (OECD, 2018) (see Fig. 3). The OECD Future of Education and Skills
2030 project (OECD, 2019) underlines that students need to be able to
use their knowledge, skills, attitudes and values to act in coherent and
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Disciplinary
5 Interdisciplinary
Knowledge : :
Epistemic
Procedural
Cognitive & metacognitive
Competencies  Skills Social & emotional

Physical & practical
Personal

Artitudes Social
and Values  Societal
Global

Figure 3. Classification of competencies. (Based on OECD, 2018).

responsible ways that change the future for the better.

OECD’s reports on learning (OECD, 2016) present a vision on
competencies shared by the European Union (European Commission,
2011), which goes further by encouraging the use of learning outcomes
to describe the specific competency (knowledge, skills, values and
attitudes) that the learner will get from a learning activity (Kennedy et
al. 2009a, European Council, 2018; CEDEFOP, 2017). The learning
outcomes are statements of measurable achievements that the learner
will be able to demonstrate in terms of knowledge, skills and attitudes
upon completion of a program (CEDEFOP, 2017). While competencies
are broad statements that outline the knowledge, skills and attitudes
of the graduate, learning outcomes bring the needed level of detail,
creating the operational foundation for both learning and assessment
(Kennedy et al., 2009b; Oliver et al., 2008).

In the case of a course on PBL, the teachers should master the
fundamental pedagogical concepts related to educational design, to
teaching and learning. In particular, the trainees are expected to deepen
their understanding of all three types of competences and develop skills
of writing appropriate learning outcomes. They should be able to choose
suitable evaluation methods and write complex rubrics to assess student
performance. Finally, the teachers should be able to select applicable
active learning methods and to plan a learning unit exercising empathy
und understanding for students’ emotions. Additionally, the trainees are
expected to acquire knowledge of backward design and design thinking
approaches and apply those competencies to design a student-cen-
tered PBL unit. Moreover, they should work in transdisciplinary teams
to solve complex pedagogical assignments, showing respect to their
colleagues and peers, communicating effectively and upholding the
code of academic conduct.
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Writing effective learning outcomes requires not just exploring
a diversity of types of competencies but also a variety of levels of
achievement. Useful in that sense is Bloom’s taxonomy, which proposed a
hierarchy of learning for the cognitive (Bloom et al., 1956), affective (Bloom
et al., 1964) and psychomotor (Dave et al., 1970) domains, respectively,
making distinctions between basic and higher levels of mastering that
knowledge and skills. Later on, the taxonomy was revised (Anderson et
al., 2001), using verbs instead of nouns and changing the bottom and top
levels of the cognitive hierarchy. Although Bloom’s revised taxonomy is
not without its critics, for practitioners (for whom theoretical subtleties are
less important), the hierarchies are useful, particularly in countries where
the reform of curricular design is still incipient. The rankings for all three

Internalises

Creating
values

Naturalisation

e Articulation Organisation
Analysin '

yens Precision Valuing
Applying
i Responds to
Understanding Manipulation

Remembering Imitation

Revised cognitive
dimension

Psychomotor domain Affectve domain

Figure 4. Bloom’s taxonomy for cognitive, psychomotor and affective domains (from CEDEFOP, 2017).

domains are represented as pyramids in Fig. 4.

The writing of the learning outcomes is well presented in various
handbooks (Kennedy, 2006; CEDEFOP, 2017). The typical structure of a
learning outcome consists of a subject (the learner can be any type of
person undergoing some kind of instruction), the action that the subject
will be able to perform (expressed through a verb that signals the level
of learning achieved), the object and scope (the depth, breadth etc., of
learning accomplished) and the context in which that accomplishment
is relevant (CEDEFOP, 2017). Useful lists of verbs widely used in stating
learning outcomes, compiled from a combination of Bloom’s original
publication as well as the modern literature in the area, are available for
each level in the hierarchy of learning (Kennedy, 2006).

Possible examples of learning outcomes for the training course
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on PBL are displayed in Table 1. They address various types of compe-
tencies, differentiate between levels of achievement of that competency
and include a context, to indicate its relevance. The first example refers
to knowledge, at alower level (“explain and interpret”), whereas the next
three to applied knowledge (and skills) at a higher level, which requires
some degree of creativity. The fifth example illustrates digital skills,
whereas the sixth and seventh refer to social skills. Finally, the eight
learning outcome addresses attitudes and values.

Subject Action Object & goal Context

fundamental pedagogical

The will be able to explain to peers interested in
1 trainee and interpret concepts related to improving teaching skills
p educational design and PBL P 9 9 '
2 The will be able to formulate approp(late and diverse specific to the discipline and
trainee learning outcomes the students they teach.
The which allow a quality
3 trainee will be able to conceive | complex evaluation rubrics assessment of student
performance.
The . a PBL unit, using backward exerc’|S|ng gmpathy for .
4 . will be able to plan . ) students’ emotions and social
trainee educational design
needs.
The ) digital tools and online which facilitate communication
5 . will be able to use
trainee platforms and access to resources.

The | will be able toworkin | [ Plan carry out, present,

6 . S and evaluate an effort to
trainee | transdisciplinary teams solve

a complex assignment on
educational design.

will be able to practice when working in teams and

7 The adaptively and empathy towards peers as while planning learning
trainee . well as students .
creatively experiences.
the ethical and promoting academic values
The . . . .
8 . will respect voluntarily deontological code of of honesty, trust, fairness,
trainee .
conduct respect and responsibility.

Table 1. Examples of possible learning outcomes for a training course on PBL.

The last task in the first phase of backward design is to rank the
learning outcomes by their importance. When prioritizing learning
outcomes (Wiggins and McTighe, 2005), it may be useful to differentiate
between essential knowledge, skills and attitudes (which must be deeply
understood and practiced diligently), important (which must be known
and applied), and secondary (with which students deserve to be familiar).
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In order to determine which of the three types a particular compe-
tency would fall into, one can look for the answer to the question of
how important it is for that knowledge, skill, or attitude to withstand the
passage of time. Will these be useful in the long run, to insist on them?
To what extent those competencies are indispensable for the subject or
relevant and motivating for future students? (Wiggins and McTighe, 2011).

The importance of the learning outcome needs to be correlated with
the level of achievement in Bloom’s taxonomy. This correspondence is
illustrated in Fig. 5, which indicates that lower levels of accomplishment
are likely linked to knowledge that is secondary, whereas higher levels
of expertise may be associated with essential knowledge. For instance,
memorizing statistics and facts about the PBL educational approach is
secondary, whereas applying the method is important and designing
high quality learning experiences is essential.

3.2 Select appropriate assessment instruments

The second stage in the process of reverse design is to determine
the criteriaand methods of assessment based on which the achievement
of learning outcomes is verified (Wiggins and McTighe, 2011). The
collection of evidence demonstrating the acquisition of skills must be
considered before the actual design of the learning units. It is preferable
to choose a diverse set of assessment methods, broken down over the
entire period of teaching activities, including questions and dialogues,
observations, tests and questionnaires, topics and projects, etc. (see
Fig. 5). It is desirable that the evaluation methods be diverse also in

Assessment complexity A

Important to Practical exams, Debates
know and do
Quizzes, Tests
understand Useful but
/ remember secondary Observation, Dialogue

Figure 5. Correlation between the level of achievement in Bloom’s taxonomy, the importance of
learning outcomes and the types of assessment. (Inspired by Wiggins and McTighe, 2011).
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terms of complexity, duration, context, structure, etc. The verification
should not be a simple immortalization of existing knowledge at a given
time; instead, it should capture the evolution in time of the students, in
terms of knowledge, skills and attitudes.

The complexity of the evaluation should be correlated with the
importance of the learning outcome and with the level of achievement
in Bloom’s taxonomy. For instance, Fig. 5 suggests that oral assess-
ments are suitable achievement of secondary learning outcomes. By
asking questions or designing plausible hypothetical situations we allow
students to apply new knowledge or practice newly acquired skills,
creating a context in which they gain a sense of confidence that mere
memorization cannot generate. In order to assess the acquisition of
important competencies, it would be preferable to employ more complex
tests, with both predefined and open answers, homework assignments
and problems, to verify the analysis, critical comparison skills etc. Finally,
for the core competencies, it is recommended to evaluate through a
project, which allows a more complex assessment, an evaluation of a
broader set of competencies.

Returning to our example of the training course on PBL, one could
imagine that questions and simple exercises allow a rapid and effective
check of understanding and student progress, for instance by identi-
fying, differentiating, and classifying various types of competencies,
diverse levels of achievement for that competency, distinct instruments
of assessment or methods of teaching and class interaction. Homework
assignments may be used to check more important and complex skills,
such as formulating relevant learning outcomes, devising suitable
assessment rubrics, selecting appropriate driving questions, practicing
empathy exercises etc. Assembling all work and completing the final
project, to design a PBL unit, could develop enduring knowledge, that
the trainees would use in their subsequent teaching activities.

Once the appropriate assessment methods are selected, suitable
instruments need to be prepared. The use of rubrics has been studied
(Reddy and Andrade, 2010), revealing that student perceptions are
generally positive whereas those of instructors are mixed, some being
hesitant if not resistant to using them. Students tend to appreciate
rubrics as they clarify expectation, reduce uncertainty, and facilitate
self-assessment (Andrade and Du, 2005). In contrast, instructors seem
more inclined to focus on assigning grades more accurately than on
guiding student progress (Reddy and Andrade, 2010).
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Atypical rubric has three essential components: evaluation criteria,
quality definitions and a scoring strategy (Popham 1997). Quality defi-
nitions provide a detailed explanation of what a student must do to
demonstrate a skill, proficiency or criterion in order to attain a particular
level of achievement, for example poor, fair, good or excellent. Scoring
strategies involve the use of a scale for interpreting achievement and
translating it into a final grade.

Table 2 displays an example of a part of a rubric with just one
criterion, regarding the authenticity, relevance, complexity and difficulty
of the topic with respect to the challenge, specified in the left column.
The other four columns contain descriptions of the performance of
the team in terms of the selection of the project topic, differentiating
between poor, fair, food and excellent accomplishments. The distinct
descriptions have the role to guide students, offering hints on expecta-
tions and facilitating self-evaluation.

difficulty is low
requiring little
effort to solve.

and is relatively
simple, requiring
a modest effort to
solve.

topic is demand-
ing, exercising the
learners’ skills.

Criterion | o PO°" Fair Good Excellent
(Beginning) | (Developing) | (Accomplished) (Distinguished)
Project The topic The topic The topic proposed | The topic proposed de-
topic: proposed proposed derives | derives from gen- |rives from a real world
Authenticity, has a week from real world | uine problems and | problem of high, current
relevance, connection problems and the goals set are | interest. The goals set are
complexity | to real-world goals that are precise, measur- | well correlated with the
and difficulty | problemsand | correlated with able, correlated | challenge in the driving
of the topic | to the challenge | the challenge, | with the challenge. | question, not only pre-
with respect | posed in the but need more The topic is cise and measurable,
to the chal- | driving ques- precision. The | complex, requiring | but also ambitious. The
lenge tion. The degree |  theme has a careful gathering | topic is complex, requir-
of complexity is | modest degree and analysis of | ing rigorous and critical
modest and the | of complexity information. The | information and analysis.

The task is difficult, re-
quiring intense, sustained
effort, in-depth knowl-
edge and superior skills.

Table 2. lllustration of a rubric assessing the project topic chosen by the students, given a wider driving

PBL question.

3.8  Plan the learning experience

The last phase of backward design is the planning of the learning
experience and teaching activities (Wiggins and McTighe, 2011). At this
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stage, the most effective teaching methods are selected, to actively
involve students in the learning process. The criteria for choosing the
didactic approaches must be correlated with the evaluation method
established in the previous step.

The choice of the teaching method depends in an essential way
on the willingness of the teacher to give away some of the control and
the readiness of the students to assume a more active role and more
responsibilities. For instance, Fig. 10 illustrates four types of inquiry
ordered by the roles of the students/teachers (NRC, 2000; Banchi and
Bell, 2008). In the case of confirmation inquiry, students confirm a prin-
ciple through an activity when the results are known in advance, whereas
for structured inquiry students investigate a teacher-presented question
with no predetermined answer by means of a prescribed procedure.
Guided inquiry stimulates students to investigate a challenge posed by
the teacher, using procedures selected by themselves, and, in contrast,
open inquiry encourages students to investigate questions that they
formulate and use procedures that they choose.

Each method has its advantages and drawbacks, and may be
useful in a given context. Any teacher aspires that the students become
independent at some point, acting like scientists, deriving questions,
designing and carrying out investigations, and communicating results.
However, it may be advisable to only gradually increase their freedom,

Teacher’s A A
v ¥ ¥ role

Confirmatory Structured Guided Open
inquiry inquiry inquiry inquiry

Figure 6. Various types of inquiry-based teaching methods ordered by increasing student role (based
on NRC, 2000).

as they demonstrate their ability to manage it successfully. In the case of
the training course on PBL, this gradual increase of freedom was devised
by starting with simple exercises to understand the basic concepts and
expectations and moving towards structured inquiry, when trainees
look for solutions to an open problem posed by the trainer using the
prescribed procedure of backward educational design and design
thinking.

As backwards design is essentially a planning framework,
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conceiving a great learning experience requires an additional approach,
a method centered on how the students learn, think and feel. Choosing
how to teach requires more than appropriate planning criteria. It entails
empathy for the students and creativity, and this is where the Design
Thinking approach (Lewrick et al., 2018) comes into play. The Design
Thinking method focuses on the real needs and desires of the user, and
its human-centered design principle can be easily transformed and
applied to plan a student-centered learning experience.

Design thinking is a approach to for creative problem solving, which
starts with the needs and aspirations of the user to generate, prototype
and test solutions that satisfy those needs (IDEO, 2012). The design
thinking process involves the sequence of steps mentioned in Fig. 2.
The first step is to understand the challenge and select the users/bene-
ficiaries. Completing this first step requires establishing learning needs,
searching for and selecting credible sources for documentation, and
reading them for thorough comprehension. The second step involves
gathering information from the field by observing users, creating a
profile of them through systematic empathy exercises. After the bene-
ficiaries are well understood, in the third step, all findings gathered
are evaluated, interpreted, and summarized into a point of view, which
defines the problem, framing the design theme. The fourth stage starts
with a divergent thinking exercise, in which ideas for solving the problem
are generated, and ends with a convergent thinking step, when the
optimal option is chosen. In the fifth stage the proposed solution is put
into practice by developing a prototype and in the next stage, it is tested
by obtaining feedback from users and evaluating the results. Depending
on the results, the process can be resumed, from the beginning, or from
another intermediate step, until the final test leads to a minimum viable
product or service. In the end, reflection sets the ground for tackling the
next challenge.

In the following, we illustrate the application of the design thinking
approach (Lewrick et al., 2018) to the planning of a learning experience
for teachers taking a training course on PBL. To be consistent, we
considered that a class on project-based learning has to challenge the
trainees to complete a project, working in teams.

3.3.1 Understand the problem. Observe the users. Define the design theme.

To understand the problem, the teachers can start from the chal-
lenges their students faced in the past (or may face, for new courses)
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in developing competencies on the topic to be covered by PBL. The
trainees can attempt to answer questions such as: What is the muddiest
point for that unit? What concepts are most difficult to grasp? What are
the weak points of the previous teaching approach? What was missing in
the previous learning experience?

To plan our training course, we tried to identify the needs of our
target group, consisting of academics of different backgrounds (from
social sciences to medical and life sciences, from applied sciences and
engineering to humanities and arts) and different positions and levels
of experience (from lecturers to readers and professors). We found out
that their experience with PBL was very diverse but the pedagogical
fundamentals needed to be strengthened and the design skills had to
be practiced.

The second step is to observe the students, to watch the way they
think, learn, react emotionally, etc. Asking students questions we may
find that they feel a motivation to learn if the topic is relevant to them,
authentic, likely to be useful in the future. We may also discover that
students learn more easily if they start from simple to complex (not
directly with the most general case) and discover by themselves the rules
and the general conclusions. Observing students, we may realize that
they appreciate a learning experience that satisfies them emotionally, in
terms of social interaction, increased self-esteem and self-confidence.

Some of the general observations mentioned above for students
may also apply to adult learners, particularly to the target group of the
PBL training course. Some difficulties may arise from the differences
between the target group members, in terms of experience with PBL,
background, seniority etc. Such differences may lead to anxiety to some
and pride to others, shame and hopelessness to some, boredom to
others.

Defining the design theme is the third step. It clarifies the goal,
using action verbs and information about the context, stressing the
needs of the users. A possible structure of a design theme for planning
a learning experience may be the following: “Students need a way to
... (learning outcome), such that they overcome ... (learning difficulties)
and feel motivated and connected, and experience self-esteem”. Such
a formulation of the design theme leads to a rethinking of the peda-
gogical approach.

To be consistent with our principles, we formulated a design theme
for our PBL training course that followed the typical structure but was
adapted to our specificity. The statement was the following: “Trainees
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need a way to learn how to design a PBL unit with a practical, hands-on
approach, such that they overcome some gaps in their pedagogical
background without stressing too much educational rigor, to the extent
that they feel engaged, connected and confident, despite the significant
differences among them.”

3.3.2 Ideate

Ideation is the fourth stage of the design thinking process, in which
solutions are generated, typically by some brainstorming exercise. In
the case of our PBL training course, the framework was already clearly
set, as project-based learning has been extensively applied (Larmer et
al., 2015). The success in applying the PBL, a teaching/learning method
in which students acquire skills by actively engaging in a project on
relevant, real-world topics, is closely related to the quality of the chal-
lenge (driving question) proposed, the degree of collaboration between
the learners and the way the assessment is done.

PBL design starts with a careful selection of the challenge, as the
proposed topic must be authentic, stimulating, relevant, and open (HQ
PBL, 2018, McTighe and Wiggins, 2013). Atopic is authentic if it is related
to a real-world problem and stimulating if it intellectually challenges
learners, encouraging them to develop their knowledge, skills and atti-
tudes. The relevance of the driving question can be understood from two
perspectives, that of the teacher, in the sense that it is aligned with the
objectives of the course, and that of the learner, whose interest must be
aroused. Generally, authentic themes are also open, with multiple solu-
tions possible, each with its own advantages and disadvantages.

PBL implementation requires strong collaboration, founded on
tenacious investigation (HQ PBL, 2018). Collaboration involves effective
teamwork, based on communication, planning, organizing and imple-
menting activities in which all members participate. Collaboration also
involves the prevention or resolution of potential conflicts, and includes
the creation of a climate of trust. In addition, in the case of entrepre-
neurship, the interaction with potential customers, with the beneficiaries
of the respective products or services and with various stakeholders is
essential.

PBL assessment must be complex and involve learners (HQ PBL,
2018). The complexity is related to the use of various multi-criterial
approaches, which combine the observation of progress with the evalu-
ation of the competencies acquired at the end. The assessment criteria
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must be diverse, referring not only to knowledge, but also to skills and
attitudes. It is preferable if the assessment reflects diverse opinions,
combining self-evaluations with assessments formulated by teammates,
by peers from other teams, and by the instructor. All these evaluations
will be based on standards that specify the degree of achievement of the
competence, from unsatisfactory to excellent.

In the case of our PBL training course, the challenge posed to the
trainees was to work in a transdisciplinary team to design a PBL unit that
could be delivered collaboratively. The challenge passes the criteria
for authenticity, relevance, and openness, also being stimulating,
whereas the implementation is strongly collaborative. The assessment
is multi-criterial and based on clearly formulated rubrics.

To generate ideas for our PBL training course we brainstormed
on the choice of examples, on the suitable sequence of topics, on the
selection of teaching materials used, on the digital tools to be used, etc.
Correspondingly, we did brainstorming exercises to generate the most
appropriate questions, exercises, homework assignments as well as to
formulate suitable rubrics to evaluate performance and the results of the
project. Each divergent thinking stage, in which ideas were generated,
was followed by a convergent thinking phase, in which the best ideas
were selected, based on various criteria, typical examples being feasi-
bility and impact.

To stimulate engagement and to address the emotional dimension
of education (Harmin and Toth, 2006), we combined moments of indi-
vidual reflection with conversations in teams and plenary discussions.
We had in mind various exercises meant to establish a climate of partic-
ipation, trust, and cooperation. The key messages were that it is natural
to make mistakes while learning, it pays to ask for help, and that taking
risks can lead to greater accomplishments.

3.3.3 Prototype

The fifth stage of design thinking is prototyping, which allows the
implementation of the solutions proposed in the ideation stage. Given
the well known and tested structure of a PBL unit, the Design Thinking
approach was useful particularly in planning the learning experience.
The steps in PBL have been extensively discussed (Larmer et al., 2015).
Typically, they consist of a sequence that includes: i) announcing the
challenge, ii) forming teams and choosing specific project topics, iii)
establishing learning needs and information sources, iv) planning activ-
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ities, assigning responsibilities, v) carrying out activities, vi) analysis and
interpretation of results, vii) presentation of results and evaluation.

First and foremost, we decided to hold the classes face-to-face
as much as we could, using a co-working space with high flexibility,
which could be reconfigured for plenary, team and individual activ-
ities. For some activities we also used an online learning platform, with
synchronous activities held with the entire class or in teams, in breakout
rooms. The class materials and the independent work of the teams were
hosted by the same online platform.

Consistent with the backward design philosophy, we started our
PBL training course with an exercise meant to build interest and motivate
the learners. We used a set of questions posed online through poll
platforms to inquire in real time about good teaching practices, about
what was being done and what needed to be improved. We continued
with stating the final goals and learning outcomes. We announced the
challenge as well as the path we proposed for reaching the goals and
stopped for a moment of reflection, in which the trainees expressed their
opinions and desires. Acknowledging that the challenge is complex and
difficult offered them a chance to express worries and fears, as a ground
zero for building trust and confidence.

Tofacilitate the formation and self-organization of teams, we carried
out icebreaking exercise for the trainees to get acquainted with one
another. Afirstexample is Name-Adjective, which facilitates the retention
of names, as each trainee chooses a characteristic word to accompany
his/her first name, provided that it starts with the same letter. Another
useful discovery game is Six+Six, where trainees give an example of
their likes and dislikes about four topics, such as songs, sports, food
and animals, and express opinions on two topics, such as the status of
teaching and learning in the university and what they are willing to do to
change it. Finally, another exercise we recommend is Shared & Unique
(All & One), where trainees discuss in groups to discover what they have
in common and what they have special or different and then describe
their conclusions to the entire class.

To assist the trainees in choosing a specific project topic we had in
mind two exercises. The first, the Lightning Interview, gives all learners
the chance to talk to everyone else by taking turns to discuss in pairs
their personal interests in the field, for a maximum of 2 minutes. Although
effective, the exercise is time consuming. A faster option would be to
mimic the sports drawing. One can start by establishing series heads,
who propose first versions of specific project topics, the other trainees
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joining the teams, based on their affinities. Fine adjustments were made
at the end, as some teams were unbalanced.

The teams gathered to discuss the challenge and choose the
specific topic of their project. The freedom of choice, as well as the
responsibility for the decision made, belonged to the learners. Along
with freedom came the responsibility, as the assessments include a
criterion referring to the authenticity, relevance, complexity and difficulty
of the topic chosen.

Next the trainees were asked to reflect on the knowledge and
skills useful in approaching the topic. Alternating moment of individual
reflection and team discussions the learners established learning needs
and the sources for information. By asking each team to share their
thoughts, all trainees were exposed to various opinions and different
approaches.

The teaching/learning activities mixed classwork, teamwork and
individual study. During the meetings two types of undertakings took
place, one focusing on the understanding of fundamental educa-
tional concepts, the other concentrating on monitoring team work
and progress. Various exercises allowed trainees to strengthen their
knowledge of competencies and their levels of complexity (Bloom’s
taxonomy), the deliverable being the learning outcomes of their PBL unit,
ranked by importance. The second deliverable consisted of a set of eval-
uation rubrics, to perform a complex assessment of student and team
performance. The rubrics were formulated during teamwork meetings,
held subsequent to plenary sessions in which various examples and
exercises deepened understanding and facilitated exchanges of ideas.
The third deliverable consisted of a plan describing the learning expe-
rience for the PBL unit. The plans were drafted by each team, following
classwork on PBL fundamentals. The exercises started from an review of
active learning methods and on overview of the project-based approach.
The focus was on stating the challenge, as formulating a good driving
question is one of the most important parts of the PBL effort.

While the learning process was progressing and the key concepts
were gradually being understood, the teams also spent time on planning
their homework activities, assigning roles and responsibilities, setting
milestones and deadlines for deliverables etc. The self-management of
the teams was regularly monitored by the trainers, to prevent crises and
ensure that progress was being made.

The last part of the course included some Design Thinking exer-
cises, devised to stimulate the trainees to empathize with their students
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and to foster ideation and decision-making, while attempting to plan
the learning experience. For instance, building an empathy map, which
captures what students think, feel, need, and desire, what they say and
what they do is a powerful exercise.

Additionally, brainstorming exercises consisted of divergent
thinking phases, in which all the learners worked first individually and
then in teams to communicate the ideas generated. Guiding the
trainees, we made efforts to ensure that no idea was rejected and the
critical remarks were discouraged, as any misplaced irony can inhibit
the more introverted members. Less inspired ideas are eliminated natu-
rally, without any negative affective charge, in the phases of convergent
thinking that immediately followed. Convergence was done in two
steps, one of clustering related or similar ideas and one of ranking them
according to criteria accepted by all team members. The divergent/
convergent thinking exercises were used to generate and select ideas
for an engaging and emotionally fulfilling learning experience.

To encourage the expression of all ideas, no matter how ‘crazy’
they seemed, we consistently encouraged the learners to avoid formula-
tions such as ‘yes, but ...” and embrace ‘yes, and ...". To foster a climate
of trust and creative effervescence we used ice-breaking activities and
warm-up exercises. If the interaction would begin with difficulty and
awkward moments of silence, we started with simple questions, which
everyone could answer. Gradually we would move to questions that
allow multiple answers, to stimulate a free exchange of ideas, making
space for all opinions. We tried to give some partial credit to incomplete
or imperfect responses to encourage sharing and risk taking, to cultivate
self-correction by learning from mistakes.

3.3.4 Test and evaluate

The ‘prototype’ was the final deliverable of the project, combining
all three partial results: the learning outcomes, the assessment rubrics
and the unit plan. The testing of the prototype was done during the final
presentation of the plan for the PBL unit. Each team defended their
plans in front of all others, benefiting from the fact that the peers were
teachers with similar interest in pedagogical innovation. Further testing
took place after the completion of the training course in selected classes,
in real life conditions. Ideally, a methodologically rigorous pedagogical
research, which includes both experimental and control groups and
both ex-ante and ex-post testing, to statistically measure differences in
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student progress. Depending on the results of the prototype testing, the
pedagogical design process can be resumed until the desired degree of
didactic effectiveness and the proposed degree of student satisfaction
are reached.

3.4 Implementation

We provided during the previous sections various details regarding
the implementation of the class, particularly related to the choices for
learning outcomes, assessment instruments and learning experience.
In the following, we describe the organization of the course, which was
delivered over 10 weeks as in the spring of 2022.

To form a balanced target group, we announced the course to
wide audiences, of diverse backgrounds. The announcement was
delivered through faculties, web pages and social media channels. To
make a selection we asked applicants to answer a few questions that
checked their availability, their motivation for attending the course and
their expectations. The target group consisted of academics from social
sciences, 7, medical and life sciences, 5, applied sciences and engi-
neering, 2, and humanities and arts, 3. The group was completed by 5
colleagues with higher expertise in education, who were the first drafts
in setting up the teams. The 22 academics had diverse positions: 3
assistant lecturers, 11 lecturers, 6 readers, and 2 professors.

The classes were held mostly face-to-face in a co-working space
with multiple functionalities, as the furniture can be easily rearranged
for holding lectures and conference presentations as well as workshops
and teamwork sessions for up to 30 people.

The five teams proposed different topics for the PBL unit, a signif-
icant challenge being to find the common ground for collaborative units
for students in different fields. With themes of recent interest, such as
sustainability, climate change, health and well being, cultural diversity,
or energy sources, the trainees were able to find sufficient overlap
between classes in different fields of study. The teams formulated some
common learning outcomes, which addressed all types of classes, as
well as specific learning outcomes, which were tailored to each disci-
pline. For instance, a PBL unit on sustainability conceived for a collab-
orative class involving students in economics, biology and theology
had both shared learning outcomes (focusing on knowledge of basic
concepts of sustainability, as well as common soft skills and attitudes
and values) and customized learning outcomes, emphasizing field-spe-
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cific aspects (for instance cost analysis, biodiversity, and religious
community awareness, respectively).

The main obstacles witnessed by the trainees included a ‘steep
learning curve’, ‘difficulties in choosing good driving questions’, ‘time
consuming effort’, ‘insufficient institutional rewards and recognition’,
‘insufficient community or peer support’, ‘potential for failure’ etc.
During the subsequent implementation of the PBL units, additional diffi-
culties were identified, examples being ‘inconsistent student partici-
pation’, ‘dysfunctional teams’, ‘class management problems’, ‘quality
of deliverables’, ‘overgenerous assessments’ etc.

In the end, the training course evaluations showed that the class
was considered interesting, challenging and useful. The follow-up
sessions were also useful, providing the academics with a chance to
share experience and learn from each other. Despite the complexity of
the design and the difficulty in the implementation of PBL units, overall,
the target group recognized that the method engages students, stirring
latent energies unseen during the traditional teaching activities.

Conclusion

We reported our experience in planning and implementing a training
course on PBL offered to university teaching staff interested in using
project-based learning in their courses. We showed how we combined
Backward Educational Design and Design Thinking to devise a learning
experience that carefully takes into account the emotional dimension of
learning. Our approach was based on five simple principles: /) Focus on
students! ji) Begin with the end in mind! jii) Show don’t tell! iv) Foster
radical collaboration! and v) Walk the talk!

Starting backwards, with the final goals in mind, we proposed
learning outcomes, with a modern perspective on competencies and
making use of Bloom’s taxonomy. We ranked the learning outcomes as
essential, important and secondary, and indicated possible correlations
between them and various types of assessment methods. In the last
step of backward design, we followed the Design Thinking approach to
plan a learner-centered educational experience.

The implementation combined individual, team and class activities,
emphasizing reflection, communication and collaboration. We alter-
nated moments of divergent thinking, to generate ideas, and convergent
thinking, to choose the optimal solution. In promoting PBL methods, we
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advocated for authentic, stimulating, relevant, and open challenges,
for implementation through strong collaboration, founded on tenacious
investigation, and for assessments that are diverse, complex and involve
learners.

Our goal was to provide some guidance for academics interested
in drawing effective PBL units by emphasizing the practical design
aspects. We hope that the present work could be a useful instrument,
illustrating how backward design and design thinking can be combined
to plan memorable learning experiences for our students.
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1. Introduction

erated teachers’ training, presentation, and discussion of cases,
as well as mentoring. These were the basic principles of the
RESTART4EDU project, which occurred in two phases: first, to create
the space and context for teachers’ reflection about teaching prac-
tices, learning and preparation to implement Project-Based Learning
(PBL), relying on a previous assessment of needs (Oliveira et al., 2022);
second, after having implemented what was learned with the support of
mentors, to reflect and improve in a summer school with other colleagues
in a collaborative learning experience and with the use of a supportive
platform (Dias et al., 2022).
With this chapter, in the broad context of the higher education chal-
lengeswe are currentlyfacingandthatwere highlighted inthe firstchapter

T he demands of the Covid-19 in the higher education setting accel-
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of the book, we aim to explore the basic principles of PBL, but especially
how teachers can develop, implement and manage PBL projects in their
courses. This way, the present chapter aims to present basic elements
of the history of PBL in higher education, considering best practices for
its design and implementation. In a second moment, we aim to present
specific suggestions to promote PBL in higher education classes.
Hence, some theoretical considerations, but also specific examples will
be presented to support the development of new projects. The following
pages of this chapter are dedicated to the important role of transversal
skills, also called 21st century skills, and group collaboration. These are
essential elements of PBL that should be considered before establishing
the element of evaluation. In the last pages of the chapter, attention will
be dedicated to digital tools that can support PBL implementation and
management.

2. Project-Based Learning in Higher Education: History and its Essential
Elements

Writing the history of a teaching methodology is a considerable
challenge. It implies a review of authors, a research work with some
subjectivity, in the search for a common thread to understand the path
that allowed us to reach the present day. In the following timeline we try to
summarize our review based on some seminal and inspiring works from
ancient philosophers until contemporary perspectives and approaches
(figure 1).

Trying to go as far back as possible in time, in the literature review,
many authors cite the contributions of Confucius, Aristotle or Socrates

Benjamin Blocm {1956)
8. Inhelder & ke Fiaget (1958)
Lew Wygotsky [1578):

Confucius, Arstothe or Socrates: Learn by dolng

Ancient phifosophers

.
Iohn Dewey (1897) Don Woods [koksster Unhversity]

Wilkam Haeard Kilpatrick (1515] Henk van Berkel et al. {Maastricht University]

Marla Montessorl {1949) Anette Kolmas [PBL Academy at Aalborg
G University (ALY
John Lamer and ohn Mergendeoller (Buck
Institurte for Education)

Figure 1. A brief history of PBL.
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to value the importance of an active role of the student, and of learning
by doing. Confucius, a Chinese philosopher, teacher, and politician who
greatly influenced the East Asian civilization (5" — 6" century BC), is
famous by the expression “I hear, and | forget. | see and | remember. | do
and | understand”. Later, in the Nicomachean Ethics, 350 B.C., Aristotle
refers that “For the things we have to learn before we can do them, we
learn by doing them” and he goes on, exemplifying that men become
builders by building, learn to be brave by doing acts of bravery, etc.
Also, to Socrates, a philosopher that is well-known by different teaching
methods, based on questioning and inquiring, is attributed a quotation:
“Education is the kindling of a flame, not the filling of a vessel”. In
common, these contributions bring a criticism to a teacher’s role as an
information provider, and a stimulus to promote active learning.

This emphasis in putting students in the center of the learning
process, considering an active role, is repeatedly associated to John
Dewey that, for example in “My Pedagogic Creed” (Dewey & Small,
1897) states that “the only true education comes through the stimulation
of the child’s powers by the demands of the social situations in which he
finds himself” (p. 77). Not only did the author emphasize a student-cen-
tered approach, as also related learning with the context that students
are in. One of his students, William Heard Kilpatrick is probably one of
the first authors to explicitly identify this expression in the paper “The
project method” (1918), in which he defends that students should be
involved in purposeful and meaningful activities by the mean of projects.
And he discusses about different kind of projects that could be put in
place, the advantages and limitations to foster students’ motivation,
to decide purposes that they wanted to pursue, etc. A perspective
that reminds us of the democratic experiences of Alexander Sunder
Neill (1945) but was criticized by Dewey, as example, for the risk of
“muddle and mess” (Dewey, 1916, p. 205), and ended up not having
much attention or consequences in an enduring change in pedagogical
experiences. Higher impact was achieved by the Italian pedagogue
Maria Montessori (1949) with “The absorbent mind”, that constituted a
significative contribution to promote experiential learning. Despite being
associated with early childhood education, her work was determinant to
value the role of active learning, but also the role of cognitive and socio-
emotional development in children’s learning. With the development of
psychology and developmental sciences, the knowledge about learning
and how to promote it faced a significant growth. Barbel Inhelder and
Jean Piaget (1958), with The Growth of Logical Thinking from Childhood
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to Adolescence highlight the determinant role of the active learner to
cognitive development, learning by discovery and offer the founda-
tional elements underlying the development of constructivist theories
of learning. Another important contribution emerged with the works of
Lev Vygotsky (1978), “Mind in society”, highlighting the relationships
between cognitive process and social activities, and the determinant
role of current developmental level (proximal development) and the
support of adults, parents and teachers, as well as peers in cognitive
development. In fact, the constructivist theory constituted a qualitative
leap, changing the way of understanding the nature of knowledge and,
consequently, the teaching and teachers’ practices (Coll, et al., 2004).
One of the major outcomes from this progress is a student-centered
classroom and a teaching and learning approach essentially oriented to
the process, rather than the final products (Applebee, 1993). A second
major implicationis the opportunity for teachers to “redefine the nature of
learning and, in turn, reposition their roles in teaching from a knowledge/
information transmitter to a learning/thinking process facilitator” (Hung
et al., 2008, p. 493). Without minimizing the role of the so-called “hard
skills” (technical and theoretical knowledge and competencies), the
approach values the mobilization of the so-called “soft skills” such as
collaboration, problem solving, autonomous learning, planning and task
management (e.g., Ravitz et al., 2012; Schmidt, Van der Molen et al.,
2009; Strobel & van Barneveld, 2009).

Despite these contributions and the challenge that the Bologna
Process has posed to foster students’ competences, the most common
perception is of little change in the teaching methodologies of teachers
in Higher Education. Still, some examples illustrating the possibility
of change can be found in higher education institutions. Based on a
problem-based learning perspective, an important contribution was
performed in the 1960s by Don Woods in the Chemical Engineering
course at the McMaster University (web), that spread rapidly to the
McMaster’s medical school (Dirckinck-Holmfeld, 2009). This movement
inspired other medical schools, such as the ones in Maastricht (web) or
in Aalborg (web) (Davies et al., 2011). Particularly in Aalborg University,
the PBL Academy promotes an international journal and conferences
dedicated to the subject, despite reflecting between problem and proj-
ect-based learning. Also, primary and secondary schools adopted this
methodology, among which the Buck Institute for Education is one of the
most proeminent institutions (web).
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Despite the need to clarifying the concept between problem and
project based learning, its important to state that the first one is more
focused on the knowledge and the product to be achieved by the
solution to the problem proposed, while the latter is more focused on
the process of the analysis, development and presentation of a creative
and critical artifact (Barge, 2010). In problem-based learning, activ-
ities are driven by an open-ended question that might be answered,
focusing on a solution for the problem or answer to the question, and
is mostly oriented to the acquisition of new knowledge or focused on
the product. On the other side, Project-Based Learning is based in an
assignment that demands or allows multiple possible solutions. This
way, it focuses on a problem analysis and solution(s) generation, with
more emphasis on the process of generation of those explanations or
solutions. In the RESTART4EDU project, we assumed a perspective that
is more aligned with the Buck Institute for Education. Despite their expe-
rience in K-12 courses, the experience and reflection constitute a signif-
icative background for our pratice. Apart of the implication for students
and teachers’ roles in the classrooms, it implies strong beliefs about the
role of education in the promotion of students’ skills. If many teachers
assume they perform projects in their classrooms (Dias, Mergendoller &
Bastos, 2014), it is important to clarify the methodological principles for
a successful application of project-based learning.

Considering the experience and reflection produced by the Buck
Institute for Education (2019), seven essential elements should be
considered:

1. Challenging problem or question — Students are presented a meaningful
and challenging scenario with questions, problems, statistics, etc. to drive
the project development.

2.  Sustainedinquiry — Students are involved in an in-depth inquisitive process
that is maintained over time, doing new questions, finding (re)sources and
applying information.

3.  Authenticity — More than meaningful, learning experiences should involve
real-world experiences relevant to students’ knowledge, concerns,
interests and skill development.

4.  Student voice and choice — Students are involved in the development of
projects, with voice and choice in decision making (depending on the
grade level and type of project).

5. Reflection — This is a central component of project development, with
students and teachers discussing the process and the product of the
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project, effectiveness, quality of work, obstacles and strategies to
overcome them.

6. Critique and revision — Teachers and students are involved in a continuous
interaction, presenting their inputs, receiving feedback and improving their
process and products.

7. Public product — Projects are presented to public, sharing, explaining and
celebrating what was learned to the broadest possible audience.

If these principles are clear, it is important to understand that first
attempts are usually a difficult task, and the development of meaningful
and effective projects demands reflection and improvement.

3. From Principles to Practice: How to Start?

We must have in mind that good projects don’t happen by chance,
and particularly for the first time, they are a challenge. Despite the diffi-
culties in the transition from a traditional learning approach to PBL,
researchers highlight the positive impact for teachers and how the new
roles, the proximity and the positive relationship with students can foster
their motivation and skills (Bureau et al., 2022; Habok, & Nagy, 2016;
Ribeiro, 2011). It implies also the importance of training and adequate
planning to ensure its correct implementation (e.g., Boss & Krauss,
2018; de la Torre-Neches et al., 2020), having in mind that: it is deter-
minant to promote curiosity and involvement in the task, creating and
authentic and challenging scenario; defining an appealing and creative
driving question, considering the learning objectives of the course;
give students freedom and responsibility to participate in the different
phases of the project; organize the project to promote the “21st century
skills” such as collaboration, critical thinking, use of ICT...; promote an
inquisitive spirit, raising new questions to allow students for deeper
knowledge, learning and creativity; maintain continuous feedback, in
order to monitoring and reviewing students’ work; ending the project
with a public presentation to a real audience.

In this context, we should have in mind what students should know
in the end of the project, considering the aims and the syllabus of the
course. With the end in mind, authentic questions should be presented to
engage students, allowing them to have voice and choice in the planning
and in application of the project, consistent with particular interests that
might be relevant for the community, the broader social context or the
theoretical discussion. This implies a different organization of time and
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space in the classroom, organizing activities that, in many cases, might
be very close to professional activities, in a secure, authentic and empa-
thetic climate of the classroom.

Similar to a research project that academics perform, in project
based-learning planning should start with a driving question. Based in
a challenging context, with epidemiologic data, relevant breaking news,
a discovery from a published paper, interesting and provocative ques-
tions should be presented to engage students. They are usually driven
to explore different arguable standpoints (e.g., Is there inclusion in the
schools? What are the best policies to promote welfare?) or to promote
answers to a problem / develop new products or solutions (e.g., How
to promote inclusion in schools? How can we contribute to promote
sustainable behaviors in our university/ city?). Similarly to what happens
in academic research, also in project-based learning this one of the most
difficult moments of project development and we should try to under-
stand how it might be implemented, pros and cons, but also if it would
be possible to improve it to maximize, as much as possible, opportu-
nities for learning and development. Usually, good questions are not
attained in their first version. This way, a first draft might be developed to
be revised, criticized and enriched. Teachers should afford also students
the possibility to go as deep as possible into a given topic (a complex
issue, big ideas) and that might be able to be translated into practice.
Some examples are presented in the following table (table 1).

Traditional questions PBL adjusted questions

What is global warming? Do we need to worry about global warming in

our city?
What were the most popular learning theories in | How have learning theories changed in the XXth
the XX century? century?

Define what is bullying? And who are different

intervenient? How can we reduce bullying?

How can programming be useful for each

. .
Whatis programming’ person and for the society?

Define public health. How can each of us contribute to public health?

Table 1. Refining driving questions to PBL.

To launch the driving question, is important to create a scenario.
Teachers can search and discuss for scientific or newspapers articles,
topical issues, epidemiological studies, relevant news, reflections with
peers, according to the syllabus of the course. Exploring contacts from/
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withthe communityandlinkthe projecttolocal or national, professional or
academic events, valuing the connection with the community promotes
students’ engagement and motivation. A synthesis of complexity that
teachers can reflect in the planning of the project might also consider:

the time for the project, from one to two weeks to a semester or school
year;

if they are disciplinary and related to a course or interdisciplinary or consid-
ering multiple courses;

if they use limited or extensive technology;

if the project is developed only at the school of classroom context or in the
community;

if they involve only the teachers and students of the course or they are
open to multiple teachers and community members;

and if the presentation of its results is performed to the class or school or a
broader community or experts.

Also in their dynamics, references in the literature allow us to

understand different level of teachers and students’ participation and
autonomy. Naturally that more autonomy tends to be achieved with

higher levels of experience of both teachers and students.

Teacher defines Students define
Teacher selects Students selects
L . products and products and
an issue an issue L L
activities activities
) Teacher and students Teacher controls Students determine
Teacher defines ) : . L
) negotiate learning project schedule and | timeline and pace of the
learning outcomes .
outcomes pace project

Table 2. Teachers and students’ participation and autonomy.
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Engaging students in heterogeneous groups, creating opportu-
nities for skills development with the use of accurate evaluation tools and
technological support must be planned. However, teachers planning is
determinant to define students’ participation, with teachers defining
or negotiating the learning outcomes, and autonomy, with teachers’
controlling the schedule and timelines or also negotiating the pace of
the project with students. Also, the definition of standards about what
students should learn should be addressed, considering also the way
they should present the results of their project, incorporating simulta-
neous results as the domain of ICTs, formatting style, etc. The success
of the project depends on clear aims and sound assessment practices.
This way, a synthesis of these issues is presented in the following table
(table 3).

What should students learn / be able
to do?

How might students present their
learning / skills?

Define the criteria for measuring results
(disciplinary knowledge, skills, goals...?)

Self-assessment methods are used?

What work requirements are students expected
to complete?

Content (objectives of the course) and Process
(such as cooperation, communication, problem
solving and teamwork) are planned?

Students are involved in reviewing or
determining the project benchmarks?

Multiple indicators are predicted (for greater
equity among students)?

Students prepare a final exhibition that
demonstrates their ability to apply what they
have learned?

Evaluation includes formative and summative
assessments?

Table 3. Teachers and students’ participation and autonomy.

Itis important, then, to:

. Identify end products for a project;

. Use multiple deliverables and a system of checkpoints (milestones);

. Use artifacts — evidence of the process of student learning — to assess

skills and learning (debates, presentations, reports...).

Examples are

presented in the following table (table 4).
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Written products TN BTl Media Products | Others
products Products
Research Beport Speech . .
Narrative Audio or video
Debate .
Letter recording
Play Databases )
Poster o PPT presentation
Music/lyrics Computer ;
Summary . Drawing
Round table [llustration L
Prose/ Poem . ! Painting
discussion Computer program
Sketch, ) . Sculpture
Discussion DVD
Brochure / Flyer . Collage
Dance Internet website
Survey ' Map
Presentation
Essay, - Album
. Exhibitions
Book Review

Table 4. Evaluation artifacts.

To support teachers to develop their first project-based learning
scenario, the reader is invited to develop a first draft of the project in
order to transfer their learning into a concrete project proposal. Using the
presented information, the following tables can help higher education
teachers to plan a PBL and to discuss with peers and colleagues.

4. The 21¢ Century Skills and Group Collaboration

Another important element of PBL is the promotion of 215t century
skills; this is a cornerstone for project design and development; and
group collaboration can be conceived of a catalyst. PBL represent a
different approach to promote learning and development. Without ques-
tioning the role of knowledge and the so-called “hard-skills” in teaching
and learning, PBL assumes the central role of soft, socioemotional or
transversal skills (UNESCO, 2020), also designated or 21 century skills
(Bell, 2010; Mergendoller et al., 2006; Ravitz et al., 2012).

In this context, several typologies of soft skills have been proposed.
Binkley et al. (2012) propose a set of skills, such as Creativity and inno-
vation, critical thinking/problem solving/decision making, learning
to learn/metacognition, communication, collaboration (teamwork),
information literacy, ICT literacy, citizenship (local and global), life and
career skills, and personal and social responsibility (cultural awareness
and competence).In the tradition of the Buck Institute for Education,
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four particular skills are highlighted, such as critical thinking, commu-
nication, collaboration and creativity (Mergendoller et al., 2006; Ravitz
et al., 2012). And some implications for teachers’ practice, but also for
measurement and research, have been developed. One of the contri-
butions was presented by Sondergeld and Johnson (2019) in a set
of dimensions, such as Creativity & Innovation (A), Critical thinking
& problem solving (B), Communication, collaboration, social and
cross-cultural awareness (C), Information, media, and technological
literacy (D), Flexibility, adaptability, initiative and self-direction (E),
Productivity, accountability, leadership and responsibility (F). Based on
qualitative and quantitative analysis, results suggest the validity and reli-
ability of this proposal and inherent measure, thus holding potential of
application to practice.

Though an authentic challenge and provocative driving question,
students must be involved in an autonomous learning pathway, with
the supervision and support of teachers. With the projects, social and
emotional skills will be promoted, particularly related to communication,
collaboration and problem solving. With the projects, through indi-
vidual and peer learning and the use of technologies as tools to engage
students, they will have the opportunity to develop their skills and human
development. There are intentional programs to promote these set of
skills (e.g, Partnership for 21st Century Learning P21; Life Skills and
Citizenship — UNICEF, Collaborative for Academic, Social, and Emotional
Learning — CASEL) but PBL aims to promotes these skills while students
are learning, as part of the regular teaching and learning methodology.
This impact is positive for both students and teachers (Oliveira et al.,
2021).

Itimplies, then, a new perspective of the classroom, a set of beliefs
and attitudes, management of the time and activities to promote inter-
action between students and between teacher and students. It implies,
more than a task to be developed in group, a real spirit of collaboration
in the classroom. Based on the principle of collaboration, some recom-
mendations are determinant:

groups should be constituted around four elements to allow multiple
opportunities for knowledge sharing and interaction;

the organization of the groups should be performed by the teacher before
launching the project, according to the learning objectives;

groups should be heterogeneous, considering the students’ character-
istics and the individual contribution;
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Create your first project-based learning scenario.

Name:

Institution:

Grade level:

Course:

Name of the Project:

Define the driving question?
(more exploratory or directed to a problem or
solution)

Reflect about the possible pros (what will | +
allow students to learn) and cons (possible | +
obstacles) -

How would you engage students in the project?

Describe the scenario to challenge students to the PBL in 50 words:

What is the scope of the project?

Length (one to two weeks; ...)

Amplitude (one issue of a course; ...)

Technology use

Range (will be performed in the classroom; ...)

People involved (teacher; community; ...)

Audience (class; school; community; ...)
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What should students learn / be able to do?

Describe the learning outcomes and skills in 50 words:

How can such learning and skills be evaluated?

Describe the learning outcomes and skills in 50 words:

Are there simultaneous results?

Describe in 50 words:

Page 2/2
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specific roles for students in the group might be assigned.

The seminal work from Kurt Lewin motivated sound research
about group dynamics and group work. Belbin (1926), as an example,
presents nine team roles: Planner, Monitor Evaluator and Specialist,
and Shaper, Implementer and Finisher (more information on https://
www.belbin.com/). However, more than focusing on the roles played
by each team member, an authentic collaboration must be promoted.
Meta-analysis supports that cooperative learning increases students’
efforts to achieve, encourages positive relationships, and improves
psychological health and wellbeing in higher education (Johnson et al.,
2008; Johnson et al., 2014). Students learn from their interaction; they
collaborate and negotiate, as they evaluate their own projects, efforts,
motivations, interests, and productivity levels. Students become critical
friends by giving constructive feedback to each other, which helps them
become aware of their own strengths and improve on their interactions
with each other.

5. Evaluation in PBL

It is generally accepted that teacher’s effect on students’ perfor-
mance is significant (e.g., Chaudhary & Singh, 2022). In the literature,
we found a large number of studies confirming that claim. Most studies
highlight the role of school socioeconomic status, out-of-school activ-
ities, school’s academic press, instructional practices and classroom
climate as the most effective school variables (Holzberger et al., 2020),
however, considering instructional practices and classroom climate,
they become the second higher predictor. In the same line, previous
meta-analysis studies found that factors related to curriculum and
teaching were the stronger predictors of students’ achievement and
school effectiveness (Scheerens et al., 2013). Some studies suggest
that the effect is greater in lower socio-economic classes (Nye et al.,
2004). And this difference can be verified from an earlier age. Taylor et
al. (2010), with 280 monozygotic twins and 526 dizygotic twins, found
significant differences in student achievement. This is, teacher’s quality
moderated the genetic effects on early reading, particularly the oral
reading fluency was related to the teacher’s quality. In a review of more
than 800 meta-analyses on achievement, John Hattie (2009) reinforced
that teachers can make a difference, considering the involvement with
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school bodies, but also discussing (sharing) their beliefs and concep-
tions about teaching and learning. Discussing what is best to teach next,
which materials to choose, how to keep students engaged in learning,
exploring activities that generate the most interest or optimizing chal-
lenges for learning is important.

As a classical text from Perrenoud (2000) claimed, it is important to
break the traditional pedagogy in which we teach the same lesson and
the same exercises for everyone at the same time. This can be performed
considering the learning context and processes, as well as the products.
Having explored how project-based learning can make a difference
in the learning context and processes, it is important to explore how
assessment can make a difference. It is well known that assessment has
an impact on teachers and students, not only in their emotions (Myyry
et al., 2020; Pekrun & Stephens, 2012) but also in values, social control
and classroom management (James & Pedder, 2006).

Considering the exceptional role of assessment in teaching and
learning (Baird et al., 2017), it is important to reflect on traditional meth-
odologies. Particularly, test-based evaluations emerge in an era of
accountability and competition between institutions with controversial
consequences (Sahlberg, 2010). In this context, the authors’ claims
could be organized into the following typology:

. Content-centered: the curricula are understood as a list of subjects and
contents to be taught and the assessment should be based on a test that
integrates samples of representative content in that universe. The validity
of that tool is related to the representative nature of the items, the average
position and the dispersion of results, considering the shape of the distri-
bution.

. Objective-oriented practices: originated in behaviourism, it defends the
paradigm of “mastery pedagogy” with pedagogical practices assuming a
“tree of objectives” where general objectives are fixed, broken down into
increasingly specific and operational objectives. The curricula provide
guidance on the tree and orient the sequences to be executed in the
teaching process, based on prerequisites or learning accomplished previ-
ously. Assessment consists then in taking a representative sample of
specific and operational objectives and constructing a sample of ques-
tions that best translate the sample of objectives. The correction criteria
are no longer focused on the amount of information present in the answer
but on the indicators of the selected objectives.

. Conceptual networks practices: Assume that the learning objective is
essentially at the order of declarative knowledge, expressed in the form
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of precisely defined, related and hierarchical concepts. This way, teachers
should select and analyze the relationship between pairs of concepts,
presenting an incomplete conceptual framework, asking to fill in the gaps,
or questioning the student from the most globalizing concept to test under-
standing.

Activity-centred practices: are focused on activities that can be generated
through a given subject matter. Teachers should choose a sample of
activities for students to perform, being close to skills or problem-based
assessment.

Skills-based practices. Skills are understood as abilities to mobilize
resources (cognitive, affective, relational...) to accomplish tasks or solve
problematic situations. It involves, then, identifying problematic situations
or acts or situations that allow the student to learn and evaluate.

The reflection about these different assessment methodologies

is important, once each involves a different level of learning depth,
conservation (short or long term), the interest aroused (short or long
term), internalization of the effects of the learning, degree of transfer or
integration of acquisitions. Suggestions of questions, for the audience
and for groups, are presented in the following table (table 5).

for the audience

for groups

What to expect, ask questions, comments...

Can you explain in other words?
Can you give me some analogy...?

If time is limited, use inform signs

How could | explain it in greater detail?
Can you give me an example of how...?

If you have a more active role, give some
instructions...

Can you define me...?
Can you tell me what... you mean?

Can you link that idea with...?
Imagine that... ? What could happen if...?

Can you explain how you came to this
conclusion? What alternatives could you
consider?

Table 5. Example of questions for presentations.

Evaluation should consider the need to plan the summative evalu-
ation of the products, with the presentation of the results of the project
to an audience, the continuous feedback in groups, the completion
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of daily tasks and formative assessment. Also facilitating students’
reflection should be emphasized, sharing progress/results in pairs or
small groups, followed by sharing with the class. In the following table
some suggestions are presented.

Contents Process
What did you learn from the project? What other | Did they collaborate effectively? What made us
skills were needed? collaborate better?
What is the question to the starting question? If it went wrong, what could be improved?

What other topics did the project make you think
about? What other relevant issues would it be
interesting to investigate?

What made the presentation effective? How
could it be improved?

What is the best solution to the problem and Do we use problem solving skills? Time
why? What other solutions would make sense? management?

How were the contents of other subjects useful? | What other skills do we need to practice better?

Table 6. Example of questions to facilitate students’ reflection.

Supporting group self-assessment and assessment, pointing out
exactly what they did, when, how, what they like the most, what should
have been explored, remembering that assessment will be integrated
with that of colleagues, observations and the work presented, evalu-
ating collaboration anonymously, with each person evaluating group
members, giving each group 100 points to divide by each member
according to their involvement in the task, are also other suggestions to
involve students in their self-reflection and promote their self-regulatory
improvement.

All this process should end in the celebration of the projects toward
an audience. Particularly in this moment, some hints are essential:

. Invite the audience to stay after the presentations;

. Invite school or community members to recognize work;

. Explicitly communicate satisfaction for the tasks performed;
. Communicate with the community;

. Perform some ceremony;

. Create an archive with the best projects;...
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6. Digital Tools to Support PBL Projects

The inclusion of ICT and Web 2.0 functionalities in the classroom
has changed the way individuals learn and teach. Of the numerous
possibilities of using technology-supported environments, we high-
light the ability to allow different responses according to the needs
and different types of competencies from students, enabling flexible
motivational approaches and articulating interdisciplinary content. On
the other hand, the different technological means used in educational
contexts allows the adaptation to different forms, rhythms and practices
in the classroom, promoting more individualized learning and valuing
self-discovery. In this sense, several authors highlight the role of ICT
as an important element in learning (e.g., Ponte, 2002), both in the
appropriation of contents, in the development of competencies and in
the creation of attractive spaces for interaction and exchange. Despite
the investment in equipping schools and universities with computer
equipment, the development of ICT training plans for teachers and
the increasing use of computers in administrative and bureaucratic
tasks seem to result in a considerable resistance to the use of ICT in
the classroom (Paiva, 2007), as well as to accumulate difficulties in their
effective use (Grosseck, 2009). Signs of these difficulties are registered
in several research studies, demanding knowledge and skills updates.

Initially, the internet was presented as a repository of text pages,
without much interactivity and with many contents closed to free access.
In 2004 a new revolution was perceived in the IT industry when Tim
O’Reilly and MediaLive International suggested the emergence of Web
2.0, innovating the possibilities of interaction and collaboration among
users, but also in the promotion of open access content. The new tools
allow users to produce knowledge without implying a deep knowledge
of computer science (e.g., Coutinho & Alves, 2010; Parker & Chao,
2007). Many applications and tools have also appeared that allow users
to publish and disseminate information easily and quickly (Coutinho
& Alves, 2010): programs that allow the creation of social networks,
collaborative tools (ex.: blogs, wikis, Google Docs), online (live) commu-
nication tools (ex.: SKYPE), video access tools (ex.: YouTube), among
others.

With experience necessarily come reflections on the opportunities
of integrating these technologies in the classroom, but also on the
limitations and obstacles to their use (Hayes, 2007). Technologies are
then seen in a different light, and their numerous benefits are reinforced
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daily, such as in learning (e.g., Ferreira & Martins, 2009). Subsequent
studies seem to accredit the benefits of these tools in learning and
educational interaction. For example, there are studies that report the
advantages of blogs as a space for access to selected and specialized
information, provided by the teacher, allowing it to be commented on
by students (Coutinho & Alves, 2010; Cruz, 2008). Wikis also appear as
simple collaborative tools, useful for creating electronic portfolios, but
can also be used as a text editor allowing greater orientation/availability
of programmatic content (Parker & Chao, 2007). Although it is often
considered as a means of entertainment rather than learning (Cruz,
2008), YouTube is also presented as a simple device for multimedia
content useful for learning. In the multimedia domain also, the Podcast
can be useful in the distance learning process, allowing the teacher to
provide materials, documentaries, interviews, which can be listened to
by students at any time and in any space (Coutinho & Alves, 2010).

However, in education, the ICT integration process has been slower
than expected and with few schools having resounding success, which
reinforces the need to better understand this reality and seek alternative
plans for its implementation (Almerich et al., 2011). This may be due
to the lack of confidence in the integration of technologies (Hatlevik,
& Hatlevik, 2018), limited skills and low use of technological resources
by teachers, especially at the level of functionalities, tools and more
advanced actions that allow creating those resources and opportunities
to create richer learning environments (Almerich et al., 2010). Studies
have also shown that even in successful experiments, teachers need
organized support to enable them to develop new approaches and tools
for teaching, as well as access to reliable technology (Davis, Preston
& Sahin, 2009). Also, peer support can have a positive effect (Hatlevik,
& Hatlevik, 2018). Exploring different applications, and websites dedi-
cated to the dissemination of effective programs for an educational
context, can support teachers in their decision of using useful digital
tools in higher education. One of these websites is: https://www.
toptools4learning.com/

According to the website, in 2022, the top digital tools used by
educators and students in colleges and universities were:

According to teachers’ needs, there is a myriad of digital resources
to support teaching and learning, whether they might be:

Web tools and resources;

Social and collaboration platforms;
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Figure 2. Top digital tools used by educators and students in colleges and universities
(from https://toptools4learning.com/).

Office suites and tools;
Content development and editing tools;

Learning platforms and tools.

According to the specific need of the project, whether for learning
promotion or as for evaluation, digital tools can play a particular role. In
the following figure (Figure 3) we can find out the most popular tools for
personal learning, workplace and education.

Integrating principles, but also resources, teachers can try to inte-
grate all information in a first draft of the project. A proposal of model for
synthesis of the information is presented bellow and can be adjusted
according to teachers and higher institutions’ needs. It is particularly
important to introduce digital tools in different moments of the projects,
not only to promote motivation and students’ engagement, but also to
facilitate teachers’ feedback and management of the different projects.

Conclusion

In the last few decades, we have been assisting to an increasing
attention to quality and improvement in higher education. This movement
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Figure 3. Top 100 tools for learning 2022. (from https://toptools4learning.com/).

is particularly important in research agendas, but also in teaching prac-
tices and learning opportunities. However, the adoption of innovative
methodologies is crucial to give support and framework for these prac-
tices. With the present chapter, we intended to present literature contri-
butionsand a proposal to supportteachers’ practices using PBLin higher
education with the support of digital tools. After their first experience,
teachers are invited to reflect about the results and the design process
to improve their projects. Usually, several editions are necessary to
achieve the best effect in students’ learning. But with the collaboration
of peers and colleagues, the sharing of experiences and the reflection
about practices, opportunities might emerge to promote students’ and
teachers’ motivation and satisfaction with higher education.

With the present chapter we aimed to present a brief review of the
literature, exploring some of the most well-known references in PBL
training and research, but much is still to be done. Exploring curricular
pathways with PBL in different courses, integrating with other method-
ologies and technologies, is a hot topic in research and pedagogical
practice. Also, best practices for interdisciplinary and civic engagement,
particularly in an increasingly digital context, is an issue that deserves
more attention in the future. Considering the developments in the last
decades, more research and teachers training is necessary to promote
excellence in higher education. We expect that the present chapter
could contribute to this movement.
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1. Introduction

edical and psychological education is a challenging process

having deep-rooted history. Especially in the last few decades,

technological advances have profoundly affected traditional
medical education systems and continues to be a subject of changes.
Moreover, changing student profiles and their educational expecta-
tions force the system for revolutions. Studies reveal that Generation Z
composed majority of today’s university students are entrepreneurial,
self-educated, self-sufficient, multitasking, self-informed, and goal-ori-
ented. While the expectations from the graduates are taken into consid-
eration in the hiring process, the prominent features are described as
“ability to work in a team”, “problem solving skills”, and “communi-
cation skills” (Landry et al., 2018). Considering these expectations in
the employment market, as well as the characteristics and learning
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styles of today’s students, project-based learning (PBL) stands out as a
promising teaching style for the near future. PBL, in a very broad sense,
aims to identify problems for finding solutions, develop students’ own
competencies, and improve the ability of working as a team member
by ensuring active usage of technology. In this context, PBL perfectly
fits with the personal characteristics of Generation Z students not only
by improving efficiency of undergraduate learning but also gaining skills
necessary after graduation.

PBL is relatively a new methodological approach in medical
education and there are limited number of studies investigating the
effectiveness of this method in terms of academic performance and/
or skill improvement. The unique characteristics and traditional nature
of medical education make PBL difficult to implement into the clas-
sical curriculum although there are some successfully carried out
examples in the literature. In a current study comparing PBL with case-
based learning and the “chalk and board” method (didactic lectures),
PBL method received higher scores than other methods according to
feedbacks of medical students (Shah et al. al., 2021). Another study
conducted on the nursing students also supported these findings
displaying that PBL teaching strategy improves the learning motivation,
resource management, cooperation, problem-solving, and critical
thinking skills of students (Wu, 2014). It can be speculated that instead
of taking a passive role in the learning process, playing an active role,
and even designing their own learning process via a project provide
significant contribution to learning motivation of students. On the other
hand, Keator et al. (2016) have pointed out the challenges of devel-
oping a PBL-directed course in undergraduate medical education and
suggested that this education method requires constant administrative
assessment, evaluation, and refinement prior to integration to medical
curricula of Millennial students.

While traditional medical education is in an old-aged, teach-
er-centric manner with didactic lectures and tutorials, employment
of PBL may switch it to the student-centric way (Shah et al., 2021).
However, during this transition period, medical educators may not be
prepared and feel confident about the assessment of student’s skills
in the clinics, since the medical education mainly focus on the clinical
diagnosis and treatment of diseases (Murphy, 2007).

Concerning psychological education, there are many advantages
of PBL over traditional curricula, such as “improved integration of basic
and clinical skills, improved communication, team working skills and
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self-directed learning skills, and a more enjoyable and motivational
format” (Onyon, 2012, p. 23). The theories from both education and
psychology behind PBL are Information Processing Theory (Norman
& Schmidt, 1992); Constructivism (Kemp, 2011); Self-Determination
Theory (Chiu etal., 2021); Self-Directed Learning (Leary et al., 2019) and
Adult Learning Theory (Knowles, 1984); besides, Students Interaction
(Albanese, 2000); Reasoning Methods (Colliver, 2000) and Mixed
Practice versus Block Practice (Kapitonova et al., 2020) are also present
in PBL.

To our knowledge, there is no systematic scoping review in the
literature comparing PBL with traditional curricula. Therefore, the effec-
tiveness of this method is still open for further discussion. The aim of this
chapter is to share PBL experiences of different institutions in diverse
areas of medical and psychological education. In addition, the appli-
cation details of the projects, the challenges encountered during the
implementation, and the feedback from the students are also discussed
in this chapter.

2. Our PBL Experiences

PBL is a kind of instructional approach designed to give students
the opportunity to develop knowledge and skills through engaging
projects set around challenges and problems they may face in the real
world. Actually, as educators, many of us aware of the concept that
‘knowledge is a consequence of experience’ and education in our
modern world can only be sustained and advanced by gaining expe-
rience through the successful completion of projects. While PBL aims
to solve the problem encountered by the student via a project, it also
provides the student experience in collaboration, detecting and solving
problem, revising in created solutions, and eliminating the problems
during the execution.

3. Ontraining
In the process of the RESTART4EDU project, it has been realized

that PBL strategies have been used by all of the educators in both classes
and daily life, without knowing the strategy behind it. After completing
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the PBL training, it is now appreciated that PBL is not simply “doing a
project”, but really is a “learning by doing” experience.

Specific scope of PBL applications carried out by different institu-
tions are summarized below.

Instutituon/ Drivin
Project Class Number of "9 Examples of the projects
Question
Students
Faculty of )
. Medicine, “Ovidius” Inform patients _
A Medical University of to better self— Prophyla>l<|s and manggement
Students Constanta manlage their of diabetes mellitus
disease
70 Students
Master’s Universidade Can Can we
'studlelnts Catolica really see how _
B in clinical Portuguesa _the .bram works Video UAU
and health in different daily
psychology | 40 Students tasks?
Eskisenir How to facilitate Presentation via Zoom meetin
Medical Osmangazi fointegration | © " iieo and share th 9
c edica University, Faculty of anatomical reate a video and share their
Students f Medici . o experiences with peers on
of Medicine information into . .
- social media (Instagram?)
26 Students a clinical case?

Table 1. Details of our PBL experiences.

A)  Project on self-managing of patients’ diseases

One direction which is more and more debated and accepted in
the medical field is the idea that the patient can play an active role in
managing their diseases. Thus, we witness a switch from managing
specific episodes of disease to a broader approach, which transforms
the patient from a simple receiver of treatment into an active and respon-
sible partner. The concept of patient’s therapeutic education enables
the patient, with chronic diseases, to manage their disease, with all the
subsequent benefits (World Health Organization, 1998). This knowledge
is to be acquired from medical personnel.

During the one semester class that medical students (second year
medical school) had as an optional discipline, we decided to use PBL
methods for their training. We considered that the topic of the lecture
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was appropriate for using this teaching technique, and that, by enabling
the students to search for medical information and finding methods of
transmitting this information to patients, we could rise their interest in
the field and better prepare them for the clinical part of their training.
During the first meetings the students were presented with the
general principles of patient’s therapeutic education and case studies,
with examples from real life, were discussed. The general theme of the
projects was to develop means and messages used for educating their
patients with different chronic diseases. They worked in teams of 4 to 6
students, and a schedule with important dates (date to create teams, to
create the deliverable, to evaluate other’s projects and to evaluate the
activity of their peers) was given to them. They had 10 weeks to complete
the projects. All these were managed in Moodle, by using specific
plugins that allowed the students to communicate among them, with the
teachers, and to manage their team, their documents, time schedule
etc. The consensus was to deliver a presentation that contained a
description of the way they managed the task and with the materials
and messages that could be used for patient’s education. Each group
presented their results, and the consensus was that, through programs
ran by student groups some of these could be implemented in real-life.
The materials they created ranged from simple presentations to posters
and even audio-visual messages that targeted the population at risk.

B)  Project on seeing how brain works in daily life

Although each of us carries a brain that is the center of our entire
existence, whenever we talk about it, students have a perception of
something far away. Whenever we show fixed photographs or images
of the brain, they are able to recognize and identify the different parts of
the brain, but they seem to have difficulty relating the schematics they
see with the brain itself or its functioning. One of the most challenging
aspects of teaching neuropsychology is precisely to allow students to
appropriate of an idea of the brain as close as possible to reality. For
those who teach neuropsychology, it is clear that this teaching has to
resort to images and movement and not to something fixed, otherwise
students will think of the brain as something “frozen” in time and space.
Today, numerous consortia bring together images of the brain (structural
and functional), collected in hospitals, clinics, clinical trials, and other
contexts; these images are made available so that brain research can
proceed as openly and quickly as possible. Although access to these
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resources can sometimes have a monetary counterpart, other times it
is free. Thus, we can find, from the comfort of our home, thousands of
archival images about the brain and its functioning. These images varyin
quality and interest, of course, but the challenge for students is precisely
that: finding quality images of the brain while performing everyday activ-
ities. This challenge is not only aimed at the final product (the UAU video),
but also at the process: until the student finds what he/she wants, he/
she will necessarily watch countless videos that will allow him/her to
become familiar with the brain. So, the driven question was “can we
really see how the brain works in different daily tasks?” and the learning
objectives were (1) to choose a daily task (example, listening to music);
(2) to look for a video about brain research that shows brain functioning
while performing the chosen task; (3) to learn the kind of research
used (context, aim, techniques, etc); and (4) to present and explain the
video in the classroom (3 min + 3 min). The resources and tools used
included the classroom, computers or equivalent devices, internet and
datashow. It was expected that students could see the brain functioning
as something real; to understand brain functioning in specific tasks;
and to know different techniques to study the brain. The procedures
included the planning, the implementation and the assessment and
evaluation. Concerning the planning, in the first day, teacher explains
the task and motivates to search for the best video; between the second
and the fourth day, students perform autonomous tasks; the last day
is dedicated to the individual presentation in the classroom. Regarding
the implementation, the first day is devoted to detailed explanation of
learning objectives and expected outcomes; between the second and
the fourth day, teacher is available to clarify doubts about the work;
in the last day, the classroom is prepared with the necessary require-
ments. In what concerns to assessment and evaluation, it will be taken
into account the suitability of the chosen theme to the video presented;
the video quality (source, research, year, etc); and the ability to present
the video and what is implicit in it (methodology used) and explicit (what
is seen and which brain areas are activated during the task).

C) Project on integrating anatomical information into a clinical case

Anatomy is one of the cornerstones of medical education. Classical
anatomy education based on the dissection of cadavers and practice
on the models. Altered expectation of students forced to modernize
classical anatomy education and alternative methods emerged with
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the development of technology. One of the most challenging aspects
of anatomy education is transforming the knowledge to a profession in
the clinics. If students do not reflect their anatomical knowledge in the
clinic, everything may hang in the air which then reduces their motivation
for problem solving and enhances their frustrations. Therefore, the aim
of this project was to develop a novel approach in implementing tech-
nological tools to anatomy training to increase competency of students.
The project was completed totally in four weeks, two hours per week. All
of the project participants were preclinic medical students. In the first
week, the project was introduced, and a WhatsApp group was created
where ideas could be easily discussed during determination of the
driving question. The students agreed that the most important problem
to be solved was “the use of anatomical knowledge in a clinical case”. At
the end of the project, a clinical case mise-en-scene video was created,
and case reports were presented to students from different medical
schools. The videos and images created during the project were shared
with all medical students in Turkey through social media.

4. On applying

At the beginning, we thought that duration of the project is not long
enough to cover everything and finish the project on time. However,
we then realize that even if you give prolonged time to complete the
project, students usually tend to finish it at the last minute. Therefore,
it is important to emphasize the underlying idea and prepare them as
reliable, self-sufficient, creative, and critical thinkers who can take on
any challenge. After completion of PBL application, we were confident
that this experience guides them to real life practice by encouraging
their higher order thinking and problem-solving skills.

Besides, since new generation extensively uses the technological
devices, including these tools to the PBL enhanced their contribution
and overcame some issues such as lack of motivation and feeling of
hopelessness.
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5. Students’ opinions

Overall, in all three different settings we received similar types of
feedback from students in favor of PBL method. However, each scien-
tific field has also required its unique characteristics.

In terms of medical education, majority of the students considered
PBL as an interesting and inspiring experience, and they really liked to
share experiences with their peers and display their productions. The
students also gained today’s indispensable skills, like collaboration and
communication, for developing professional networks. Most students
found the experience innovative, appealing and interesting. The possi-
bility of implementing the project outcomes into real-life conditions has
been a key-factor in student motivation. Most students found the expe-
rience innovative, appealing and interesting.

When it comes to psychological education, students reported that
they feel more motivated than usual to carry out the tasks and behave
like “authors” while using their knowledge. It also gave them a sense
of responsibility regarding the quality of the content to be shared with
the teacher and colleagues and regarding the way of communicating
that same content. Besides, in addition to the foreseen learning (in this
case, the functioning of the brain), the students accomplished many
unforeseen ones, which proved to be very enriching.

Students surprise us and sometimes discover sources of enormous
quality and creativity, and this type of work is always very enriching for
the teacher. In the search process, sometimes students may feel the
need to change the topic and there should be flexibility to do so.

6. Challenges

One of the most significant challenges was being part of a
teamwork and dealing with group dynamics. Since organization skills of
each student was different, their contribution to the project might not
be similar. It should be noted that some of the students could be very
dominant. In such cases, protection of recessive students may not be
an easy job for educators. Educators should not just assess the final
products, but also consider and evaluate the entire process of PBL.
Class management, solving problems and conflicts among the students
were important and necessary skills to be developed in educators.

Higher Education in a Digital Era through Project-based E-learning, 2023, pp. 159-170.



Contribution of Project Based Learning to the Medical and Psychological Education

Therefore, all of these issues must be considered during the PBL training
of educators.

Another challenge was timing. Especially more complex projects
took longer time than it is anticipated. Time-consuming nature of PBL
method might be particularly challenging for some students since ‘lack
of time’ is one of the main objections among the medical students.

When talking about the functioning of the brain, since it is not
seen, students tend to think about something distant and even abstract.
Neuropsychology professors therefore feel the need for students to see
the brain working and become familiar with these images.

For students, giving a public speech is usually very challenging.
That’s why they felt much more comfortable with their cell phones while
sharing their opinions, thoughts, comments through the social media
and electronic environment. Nevertheless, generation diversity should
be considered. Other challenges regarding the medical students might
be differences of students in their premed experience and ability to
interpret complex information. Finally, monitoring about progress and
outcomes is another main challenge of PBL. Sometimes it is hard to
ensure that the applied PBL method is achieving the desired results.

Conclusion

The pandemic triggered the necessity of learning new technol-
ogies, but not in a boring and straight forward manner. In this sense,
utilization of PBL in medical and psychological education seems to be a
promising teaching method for the future and one of the most effective
ways of consolidation in the learning experience. However, there is still a
long way to go for the integration of PBL into education system. Having a
better PBLinfrastructure for both students and instructors will accelerate
this integration. Although students were enthusiastic and excited while
working on the project, they have difficulties in abandoning the classic
didactic method, and show various level of adaptation. To overcome this
problem, it may be useful to give pretraining about PBL method even
before undergraduate education. On the other hand, instructors who
are experts in the “stalk and board” method may also have adaptation
problems in applying PBL. Lack of experience can be overcome by
sustained PBL trainings, courses, and seminars to enhance the educator
expertise and to standardize their facilitator role. Additionally, medical
and psychological school curricula can be arranged in a way that can
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be adapted to PBL. After the student-instructor-system harmony is
achieved, there will be more reliable opportunities to make assessments
and improvements about PBL.

In the future, students can involve in different projects without
temporal and spatial restriction by creating online PBL platforms. In this
way, participants can take part in various projects at the same time and
join the project teams that they want to involve. As a result, increase in
the efficiency of the PBL will enhance the participant’s intrinsic moti-
vation and thus productivity.
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1. Introduction

tudents born and raised in a technology culture (Prensky, 2001)

also need to use these technologies in educational environments.

21st century students are referred to in the literature as the new
millennium learner (Pedro, 2011), as the internet generation (Oblinger &
Oblinger, 2005), and as the digital native (Prensky, 2001). It is thought
that the increase in the use of technology by students in the current
century also affects their expectations and learning motivations in terms
of learning methods. The classical teaching methods, which involve the
transfer of knowledge from the teacher to the learner in pedagogical
formation education, have to change. It seems difficult at a higher
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education level to teach students without motivation. The learning styles
of the new generation of students, who are exposed to technology from
birth, as well as their expectations from teachers and learning environ-
ments, are changing. They are inclined to search for and find information
on their own in online environments, and to share this information with
people they do not know. Making new needs analyses in educational
practices is required (Bilgic, Duman, & Seferolu, 2011).

One of the various learning models for acquiring 21st century
skills is Project Based Learning (PBL) (Rochmawati, Wiyanto & Ridlo,
2019). PBL is an active, student-centered teaching method that enables
students to set goals autonomously, carry out meaningful projects, and
develop products within real-world applications (Kokotsaki, Menzies &
Wiggins, 2016; Brundiers & Wiek, 2013; Birdman, Wiek, & Lang , 2021).

Project Based Learning (PBL) combines classroom teaching and
collaborative learning in an engaging way that helps students perform
practical activities and engage in critical thinking. This approach helps
students apply their knowledge and skills to real-world situations and
develop a deeper understanding of the subject matter. At the same
time, it enables them to engage in reflection about their work and the
world around them, which helps them develop their analytical and prob-
lem-solving skills (Molina-Torres, 2022.

PBL provides an opportunity to take a more interdisciplinary
approach to learn. Instead of learning about a single topic in isolation,
students are exposed to the different ways in which knowledge can be
applied in a variety of contexts. This encourages students to understand
how knowledge can be used to address a range of social issues. For
instance, a special issue coordinated by Rus, Sandu, and Tasente (2020)
includes case studies made by students from the master’s programs
in Management of Public Institutions and the European Administration
of Public Institutions and Policies. These case studies consist of public
policy proposals to solve some social problems that the local and central
administrations in Romania are facing.

In addition, PBL helps students to develop important practical skills
such as communication, collaboration, and critical thinking (Piotrowska
et al., 2022)..This enables them to better understand and respond to
the complexities of different social contexts. Also, it allows students
to develop a sense of autonomy and ownership over their learning by
engaging in student-driven activities (Schneider et al., 2022). This helps
them understand how the knowledge they are gaining can be used to
make a meaningful impact on their community.
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Thus, PBL is a model that contributes positively to learners.
Moreover, it also contributes positively to teachers. Learners become
the center of the teaching-learning process, by having a voice in their
learning process and the autonomy to actively plan and manage their
learning process (Dias & Mergendoller, 2019). Thus, students show
higher self-confidence, engagement, and intrinsic motivation (Dias
& Mergendoller, 2019). In addition, with this teaching methodology,
teachers are also seen as being more stimulating and “humane” (Dias
& Mergendoller, 2019).

Hence, these positive contributions of PBL seem to be properly
applied to social science courses. Indeed, the pilot projects led by
the authors of the present chapter, described in detail in the following
section, allow us to demonstrate the effectiveness of PBL in this field.
Furthermore, it should be noted the authors of the current chapter are
all specialized in social sciences.

Moreover, up to date, to the best of our knowledge, all the projects
included in this chapter represent a first attempt to apply PBL in the
social sciences field. Although social sciences enclose a wide range of
subjects (e.g., anthropology, economics, psychology, public adminis-
tration, sociology, social work, etc.), they share a common goal when
preparing future students to enter the labour market. More precisely,
as Memisoglu (2011) noted, social sciences courses must generate effi-
cient citizens with creative and critical thinking, allowing the individuals
to enquire about the current social values and drive the change for better
living conditions in society. Bearing in mind the shared common goal in
Social Sciences, the PBL approach emerges as a very fruitful approach
to learning in higher education (Guo et al., 2020).

PBL challenges the students by shifting their “traditional” role as
information receptors to a situation where they have the opportunity to
engage in real problem-solving, assign meaning in the learning process,
and actively construct their knowledge in the professional context (Guo
et al., 2020). Moreover, social issues require holistic thinking, and it is
quite likely that, by using PBL, students will be challenged to cross disci-
plines, which otherwise will not be approached in a traditional learning
context (Harmer & Stokes, 2014). For instance, a PBL directed to social
issues such as ageing can be developed with a group of social work
students. However, despite using the PBL approach for social work
graduation, the students will necessarily need to get some knowledge
from other subjects, such as psychology. More than ever, students need
to be ready to work in collaborative settings, which urges the need to
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develop the so-called 21st Century skills, namely: communication,
problem-solving, independent learning, and collaboration (Dias &
Mergendoller, 2019). That’s why PBL offers important opportunities to
develop students’ 21st century skills.

In the following section, we will briefly present a set of PBL projects
developed in the social sciences field.

2. Presentation of the Projects

In this section, PBL projects are presented in the field of social
sciences in Portugal, Romania, and Turkey. It is seen in the table that
current digital tools are used in PBL studies applied in classes varying
between 8 and 60 students at the level of higher education (vocational
school, undergraduate, graduate).

Globally, there is a positive evaluation of all the implemented social
sciences projects for several reasons. First, all the stakeholders were
satisfied with the final results. The professors’ training abilities were
improved because they used another teaching methodology - i.e., PBL.
Along the process, the professors were also allowed to get even closer
to the students since it was possible to be more aware of the students’
perspectives and experiences and views of the world.

Students were more engaged and satisfied during the learning
process. The students had the opportunity to contribute to solving real
needs and feel empowered in a constructive working environment.
Besides that, the students developed several soft skills, such as critical
thinking, creativity, flexibility, adjustment, communication, self-lead-
ership, time management, teamwork, autonomy, and open-mindedness.
Their feedback shows that the steps they took in building the project
and implementing it are considered both as important and engaging. In
addition, the students were very interactive with each other contributing
to building a more healthy and positive learning environment. Within this
context, the students felt they were included in the decision-making
process and they felt valued.

Collaborative online tools make PBL easy. Students shared their
work in the learning management system and provided feedback to
each other. The students tried to find solutions together to the problems
they associated with real life. It is expected that students’ communi-
cation skills will increase as their own ideas find value. These skills will be
used as valuable capital when business life begins.
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Presentation of the Projects

Class 1st year of public administration graduation
Number of Students 60

Can students elaborate and evaluate an integrated
communication plan?
Communication in organizations
(Comunicare in organizatii)
1-Analyzing the strengths and weaknesses of the
communication strategy
2-Establishing the audience segments and identifying
the needs and interests of the target audience
Project-1 3-Establishing the optimal channels according to the

(Romania) Goals/Objectives specifics of the target audience
4-Writing key messages depending on the type of
audience and the specifics of the communication

channel

5-Elaboration of the Gantt chart for PR activities and

establishment of the budget for each activity
+ FanpageKarma
- RStudio
+ Zelist Monitor
- SPSS--
+ OneDrive
+ Prezi

Driving Question

Examples of the projects

ICT Resources that we are used

1st year of work and organizational psychology
master
Number of Students 8
How do make AGOVI employees more aware,
informed and committed to the company’s goals?

Class

Driving Question

Examples of the projects Route Changing
Project-2 (Mudanca de Rota )
(Portugal) + To propose a set of activities/strategies that
Goals/Objectives make AGOVI employees more aware, informed and

committed to the company’s goals.

+ PowerPoint, Zoom, Videos, Moodle
« E-mail, AGOVI documents

ICT Resources that we are used - WhatsApp, Computer

+ Internet, Some images

- Printer, as well as paper
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Presentation of the Projects

Project-3
(Tiirkiye)

Class

2nd year of vocational problem-solving skills
classroom- Associate degree students

Number of Students

50

Driving Question

How can we use digital tools to raise public
awareness to prevent violence against healthcare
workers?

Examples of the projects

Communication in Healthcare
(Saglik Hizmetlerinde lletisim)

Goals/Objectives

1- To raise awareness about violence against
healthcare workers
2- Learning how to choose and use digital tools
3-Improve problem-solving skills
4-Learn team spirit
5-Learn as a team

ICT Resources that we are used

- Learning Management Systems (Canvas)
+ PowerPoint
+ Word
« Video maker software (Movavi)
- Google

Project-4
(Tiirkiye)

Class

2" year of Health Institutions Applications

Number of Students

50

Driving Question

How can we achieve communication satisfaction in
organizational life?

Examples of the projects

Communication Satisfaction
(lletisim Doyumu)

Goals/Objectives

1-Analyze the communication problems
2-Effective communication environment
3-Self-management

ICT Resources that we are used

+ Learning Management System (Canvas)
- Google Scholar
- Excel/ SPSS
+ PowerPoint Office Program

Project-5
(Portugal)

Class

2" year of Social Service

Number of Students

20

Driving Question

How can we mitigate the communication gap
between the elderly in nursing homes, their families
and the institution’s employees?

Examples of the projects

Nursing Communication
(Comunicacao em Enfermagem)

Goals/Objectives

1-To know how communication flows in nursing
homes
2-To know communication models and to apply them
to a practical context

ICT Resources that we are used

« Internet databases
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Beyond the multiple advantages and benefits of PBL, from didactic
practice, we have identified a series of four challenges that students
face during the elaboration and presentation of projects in the field of
social sciences. We have also identified a series of methods by which
students can overcome the difficulties they may face.

1. Establishing the scope of the project: Students often struggle to define the
scope of the project and often end up trying to focus on too many topics,
resulting in a lack of focus and direction. This can be overcome by setting
clear objectives and expectations and ensuring that everyone involved has
a clear understanding of the project’s scope.

2.  Embracing a multidisciplinary approach: Projects in social sciences often
require understanding and input from several disciplines, and students
may struggle to coordinate the collaboration among different stakeholders.
This can be addressed by having a clear plan and timeline, with breakout
groups for each discipline that can collaborate and report back to the main
group.

3. Managing data and resources: Managing data and resources can be a
challenge in the social sciences, as the data and resources may be spread
across many organizations, countries, and cultures. This can be addressed
by delegating tasks, setting clear goals and objectives, and having all
stakeholders adequately represented in the management process.

4, Presenting results: Presenting complex and often controversial results to a
wide range of stakeholders can be a challenge. Students should practice
their presentations and use visual aids to help explain their results in an
accessible way. It is also important to convey the main message in an
unbiased way while still considering the different stakeholders’ perspec-
tives.

Conclusion

Social sciences are a set of academic disciplines that investigate
man’s relationship with everything he encounters and place the human
and the society, organizations, and communities formed by people at
the center of the investigation while examining events (Kuper, 1996).

Ensuring learning in a relationship in a PBL team environment
ensures that this need of the individual is met. Thanks to PBL, the indi-
vidual, who is a social being, meets the needs of real life in the learning
and teaching environment.
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Synteta (2003) stated that three main stages should not be ignored
in the PBL experience: the pre-project stage (preparation), the project
stage, and the post-project stage (result). From this point of view, the
following can be considered in three stages for future PBL applications:

In preparation, peer counselling can be important in the PBL expe-
rience. Getting opinions from academicians who have had PBL expe-
rience in the field of social sciences before the implementation of the
PBL draft can make the process more successful. In the project phase,
teachers guiding students and coaching them at every stage can
increase the success of PBL. In the post-project stage, the strengths,
and weaknesses that students experience in the learning process can
be discussed.

Although there are some topics that every student should learn, the
traditional teaching model appears to be out of date in terms of the skills
that the labor market requires in a worker. PBL seems to bring what is
missing: teamwork, group dynamics, and task-oriented research. These
are important skills that may help students, and future workers, adapt to
a working world that increasingly demands proactiveness and requires
workers to adapt and learn promptly.

Among his many achievements in 1982, Richard Buckminster
Fuller introduced the concept of the “knowledge doubling curve.” He
stated that from the 1400s to 1900, human knowledge doubled approx-
imately every century. With the launch of the “Internet of Things,” it
is stated that in 2020, information will advance exponentially every
12 hours (Varghese, 2020). According to this point of view, the infor-
mation produced, especially after the 2000s, is more than all the infor-
mation produced throughout human history (Hilbert & Loépez, 2011).
Considering the folding speed of information, it becomes almost impos-
sible to transfer unlimited information only in face-to-face classes. The
PBL technique provides the opportunity to determine the time period in
which students can expand their learning boundaries and resources. It
has the opportunity to access information resources around the world by
using technology. Students should not be limited to certain resources.

It may cause the instructors to have difficulty doing PBL studies
with students who cannot use technological software or programs well.
Some courses can be added to the school curriculum that can help
students learn the programs they can work within online common areas.
It can prevent time loss in the learning process.

With the instant access of the students to the Internet via mobile
devices, control of the content used by the teacher in the lesson can be
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ensured. In PBL teaching practices, each of the students can become
an education and training supervisor, like an inspector. It can enable the
teacher to update himself with new resources in the lessons conducted
with PBL with the student who is constantly active. It can be used to
continue learning throughout one’s life.

In another train of thought, project-based learning (PBL) is an
instructional method that engages students with real-world issues and
challenges, encouraging group collaboration and critical thinking. This
method can be especially useful for the social sciences for two reasons.

First, PBL promotes student-centered learning, which allows
students to take ownership of their own learning. This encourages
students to develop creative problem-solving skills that are essential for
a successful career in the social sciences. Additionally, PBL can foster
an environment of creativity and innovation in the classroom and can
also be used to help bridge the gap between theory and practice.

Second, PBL provides an effective way to optimize classroom
learning by introducing issues that extend beyond the traditional topics
discussed in the social sciences. This allows students to explore issues
outside their comfort zone, such as poverty, inequality, deprivation, etc.,
and reflect on the implications of these issues on society.

The implementation of PBL in the social sciences has implications
forfurtherresearch. For example, the impact that PBL has had on student
learning would benefit from evaluating student engagement and perfor-
mance in assessing the effectiveness of the method. Moreover, further
research into how PBL can be used to teach certain social sciences
topics from a holistic, interdisciplinary perspective could lead to a more
well-rounded and engaged population of social sciences majors.

While PBL offers many potential benefits for students, such as
deeper learning, improved critical thinking skills, and enhanced collab-
oration and communication, there is still limited research on it. For social
science educators to gain a better understanding of the impacts of PBL,
further studies are needed to explore the experiences and perspectives
of both teachers and students.

From an instructional point of view, research should focus on the
challenges and rewards associated with implementing, managing, and
designing PBL as well as its effectiveness compared to more traditional
instruction. Moreover, research should analyze the factors that influence
the outcomes of PBL, such as the level of preparation, type of project,
and structure of activities. In addition, research should consider the
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impact of PBL on students’ motivation, engagement, and transferability
of skills to other contexts.

Other research questions include the extent to which PBL affects
student attitudes and mindsets, such as the appreciation for social
issues and social responsibility. Additionally, there remain questions on
how to assess PBL outcomes, such as the types and levels of impact
and appropriate methods for measuring these impacts. Finally, research
should assess how PBL can be used to support student learning holis-
tically, with a focus on the learning of knowledge, skills, attitudes, and
social responsibility.

Having more data on the effects of PBL in the social sciences will
provide educators with much-needed guidance on how to utilize it in
teaching and learning. It will also help inform policymakers and educa-
tional administrators on the benefits of this pedagogical approach and
how it should be prioritized in K-12 curricula.

In conclusion, project-based learning provides numerous benefits
to students studying social sciences and has many implications for
further research. The implementation of PBL has the potential to help
students realize that the social sciences can provide a valuable lens
for understanding many real-world issues while also developing useful
skills for the future.

Recommendations

After the implementation of PBL with the students in the taught
courses, but also after the improvement courses that the authors
attended within the Restart4Edu project (both within the universities of
Romania, Portugal, and Turkey, but also within the Summer School that
took place at Eskisehir Osmangazi University), we would like to make
some specific recommendations for future applicants of this teach-
ing-learning method:

1. Prepare thoroughly: Before starting a PBL, be sure to review relevant liter-
ature and resources to gain a good understanding of the concepts and to
anticipate possible solutions. Be sure to have an action plan in place and
to have all the materials and technology required to complete the project.

2. Develop an effective timeline: Developing an effective timeline is key to
successful PBL implementation. Prioritize tasks, set achievable goals and
deadlines, and assign roles and responsibilities to everyone involved.

Higher Education in a Digital Era through Project-based E-learning, 2023, pp. 173-184.



Practical Experiences and Reflections. PBL in Social Sciences

3. Utilize helpful tools: Utilize helpful tools, such as project management
software or a project timeline template, to ensure that tasks are completed
most effectively.

4.  Ensure meaningful assessment: Ensure that any assessment that is
conducted is meaningful and connected to the goals of the project.
Consider how the assessment can help students learn and how it can be
used to adjust the project throughout the learning course.

5. Foster collaboration: foster collaboration among all involved in the project,
as this is the key to successful PBL implementation. Encourage students
to work together, support each other, and use feedback from each other
throughout the process.

6. Celebrate successes: Celebrate successes throughout the PBL when
tasks are completed, milestones are met, and overall goals are achieved.
This will help motivate students to continue their hard work and enthusiasm
for the project.
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1. Introduction

Data is defined as the measurements or statistics used as a basis
for reasoning, discussion, or calculation (Merriam-Webster). Data is
basically unorganized and unrefined facts and can be presented in a
meaningful context when it is processed, organized, or classified. The
importance of data collection, analysis, and visualization is getting more
crucial especially on the Internet of Things (loT) era.

Data science is an interdisciplinary field that uses scientific
methods, processes, algorithms, and systems to extract knowledge and
insights from noisy, structured, and unstructured data. The knowledge
from data is utilized in various domains, including the daily life, but also
in health, social, and basic science applications. Moreover, Data science
has been an essential part of many industries today.

a Eskisehir Osmangazi University, Tiirkiye. c < ochelai@univ-ovidius.ro
< bernaulutas@gmail.com f 4 ccaprioara@yahoo.fr
https://orcid.org/0000-0003-1866-9979 https://orcid.org/0000-0002-5488-6316
e b4 hayildirim@ogu.edu.tr d Faculdade de Filosofia e Ciéncias Sociais,
https://orcid.org/0000-0002-5959-2691 Universidade Catdlica Portuguesa.
b Ovidius University of Constanta, Romania. D4 vitor.sa@ucp.pt
P4 timur.chis@gmail.com https://orcid.org/0000-0002-4982-4444

https://orcid.org/0000-0003-1751-828X

187-198


https://doi.org/10.17990/Axi/2023_9789726973676_187

188

Berna Ulutas, et al.

In many disciplines, courses related to data science are being
taught to undergraduate and graduate students. Saltz and Heckmann
(2015) demonstrate that a project-based data science course is appro-
priate for physics, engineering, and other fields. Although there are
several publications on data science, the effectiveness of how to teach
the course face-to-face is not reported.

The authors of this chapter are the academicians working at univer-
sities in Turkey, Romania, and Portugal who have participated on the
Restart4Edu project. After joining the online courses to gain insight
about the theory behind Project-Based Learning (PBL), they have met
at the workshop to discuss their teaching experiences in practice. Due
to the importance of the topic “data”, this chapter aims to summarize
how PBL can be adopted to the courses taught at informatics and engi-
neering departments.

Blumenfeld et al. (1991) state that “PBL is a comprehensive
perspective focused on teaching by engaging students in investigation.
Within this framework, students pursue solutions to nontrivial problems
by asking and refining questions, debating ideas, making predictions,
designing plans and/or experiments, collecting and analyzing data,
drawing conclusions, communicating their ideas and findings to others,
asking new questions, and creating artifacts”. PBL contexts motivates
students and enhances disciplinary learning (Gonzales and Batanero,
2016). Condliffe et al. (2017) states that the methodology is extensively
used in engineering with good results. The design of PBL promotes
students to flexibility and connections to working community (Potvin et
al., 2022).

Gomez-del Rio and Rodriguez (2022) apply PBL in mechanical
design subject of Mechanical and Chemical Engineering lab. The
success of the methodology is assessed based on the non-formal quan-
titative survey with the students. It is concluded that the lab activities
should be improved as less time consuming.

Saad and Zainudin (2022) review PBL and Computational Thinking
(CT) related papers published between 2017 and 2021 and identified
three frameworks, two models, seven tools, and six techniques from the
current state of the art. Chiu (2020) highlight various benefits offered
by PBL, including higher-order thinking skills, students’ self-efficacy,
cognitive strategy usage, self-organization, positive attitudes towards
task values and group work.

Borodzhieva (2022) presents the results of the application of the
PBL approach in the “Databases” course when teaching and studying
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the topic “Relational Algebra”. It concluded that PBL helps develop and
practice some of the 21st-century skills such as literacy and numeracy,
scientific literacy, Information and Communications Technology (ICT)
literacy critical thinking, problem-solving, creativity, initiative, collabo-
ration, and communication skills.

Based on the current literature review, the authors agreed that
there are limited number of PBL applications in courses to teach topic
related to “data”. But it is promising that PBL have potential to involve the
students to the course and help instructors to better convey the basics
of the topic. By utilizing the forms shared at the Restart4Edu courses,
the authors were able to structure their experiences in teaching.

2. Presentation of the Projects

This section aims to provide basic information on how PBL is or can
be used in courses for engineering and informatics when teaching the
concepts of real-life data, databases, and data from industry. Table 1
summarizes the information on the feature of the students, the number
of students, driving question of the PBL application, and project steps
and outcomes.

Table 1. Examples of PBL applications in engineering and informatics courses.

Project # of - . .
title Class students Driving Question Examples of the projects

How can we assess
and minimize the
perceived daily noise

Revising the main concepts on
noise, gathering data, using

PBL real- | Undergraduate ! .
equations to calculate noise

45

life data 2" grade exposure of people . )
to sustain hearing exposure, forming a creative
health? poster
PBL How important is to Efﬁment,_ cc_)n3|stentZ rel_lable
database Undergraduate 20 organize data using a and optimized applications
2" grade using databases for industrial

database model

data
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P:?tj; & Class stlﬁ!::lts Driving Question Examples of the projects
Four installations from the refinery
PBL data| Associate Optimal operation | were chosen, namely atmospheric
from degree 16 of the technological distillation, catalytic cracking,
industry 2" grade installation catalytic reforming, blending
finished products
Analysis of the implications of
reducing greenhouse gases on
oil plants (reduction of oil losses,
PBL data Undergraduate The future of the o environmental impact, impact
from o 16 . on employees the emergence
) 2" grade and gas industry
industry of green cars, use of new
technologies in technological
processes (green H,, CO,
storage, etc.)

3. Presentation of the project PBL in dealing real-life data

The PBL application is completed with undergraduate students
enrolled to Ergonomics class in Industrial Engineering, Faculty of
Engineering and Architecture, Eskisehir Osmangazi University. Thisappli-
cation aims to attract attention the importance of noise, one of the envi-
ronmental factors, in working environments and daily life. The students
are expected to learn main principles of noise (pressure, loudness,
etc.), importance of obtaining and organizing data, and they will be able
to experience and experience different noise levels in various real-life
environments. The PBL is structured for 5-week period. The students
are informed about the aim of PBL and the schedule is provided. The
students are requested to review the course noted shared from Distance
Learning Platform (DLP) and make a visit to Science Experiment Center.
A Quiz is conducted in the second week to assess if the main principles
are understood. Students discuss possible locations to measure noise
levels. Each student submitted their suggestions to obtain data (cinema,
shopping mall, bazaar, apartment elevator, classroom, canteen, urban
transportation (i.e., tram, bus) from daily life) by use of DLP. In the data
collection and reporting, students downloaded a free app to their cell
phones and recorded data for the noise levels of specific locations. A
database for measurements were shared with students by the course
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instructor. The written product of PBL application was defined as forming
a poster. The posters, summarizing the activities and achievements
during the project, was uploaded to DLP as a file by each student. The
feedback from students concerning the project and activity design was
received by a Questionnaire with five questions.

45 students completed all the four modules (Quiz-review of
topic, Data collection location suggestion, Data collection, Poster, and
Questionnaire-feedback) of PBL application in Ergonomics course. 44%
of the students stated that they have a basic information of PBL and find
it suitable for the Ergonomics course. The 46% indicated that they have
never heard about PBL but find it suitable for the course. 3% have heard
about PBL but does not find it suitable to adopt to the course. Likewise,
5% have not heard about PBL and does not find it suitable for the course.
Rest of the students (3%) have stated no idea. It was promising that 89%
of the students have reviewed the file shared by the instructor and 46%
have visited the Science Experiment Center. The average of the review
Quizis 71 and it can be considered that students have a basic knowledge
of the topic in concern. The students were asked to suggest locations for
data gathering and then measure noise levels. The average grade for the
activities is 76 and 77 respectively. Based on the noise level database,
the students formed a scenario, calculated a noise exposure level,
designed a poster, and submitted by DLP. A Questionnaire is conducted
to obtain students’ feedback and suggestions. 60% of the students
stated that PBL was very useful, 38% useful. On the other hand, 9%
declared that PBL application did not significantly contribute to learning.
The students were asked to evaluate the PBL activities. 51% specified
that they had difficulties when creating the poster.

4. Presentation of the project PBL in Databases

The PBL is used in database courses at Ovidius University of
Constanta, Faculty of Mathematics and Informatics, undergraduate
students. The goal is to focus on development of a database by a
student or a team of students. In the context of today’s applications
and exponential technological progress, representing data and the
tools offered by platforms or applications are the two main concerns.
Since, data structure is getting more complex, organizational models,
that must be known by students, are developed to increase the quality
and efficiency of the applications. Relational databases represent such
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a fundamental model. By using PBL, students can better understand
the importance of data organization, the advantages of using models
and thus become better adapted to technological changes. The aim of
the project is to focus on developing a database. The project is used
according to the traditional method of learning and uses progressive
questions and answers organized in laboratories. Students are orga-
nized into small groups (maximum 3) and apply the relational database
model, creating their own model for a real-world application. It takes
some knowledge, but also intuition for a better solution. Knowledge
consists of database concepts, analysis, design, implementation, and
project management concepts. Each team prepares presentations with
the answers that are reviewed and discussed in class. Corrections are
made by the teacher and other students. Real-world database applica-
tions with low complexity are developed for a better understanding and
motivation of students. The existence of several solutions to the same
problem and discussions about choosing the best one is constructive.
The method helps students to check the advantages and disadvantages
of their solutions. Learning objectives of the project are understanding
the importance of data organization, understanding the architectural
vision of a system, using existing models of data organization as rela-
tional databases, and easily adapting to changing context. The required
time is planned at 5 weeks. Evaluation methods are used for results. The
results of using PBL were better than traditional ones, showing a better
understanding and motivating students.

5. Presentation of the project PBL for big data in industry

The PBL is used in courses at Ovidius University of Constanta,
Faculty of Engineering, Department of Chemistry and Chemical
Engineering undergraduate students. The oil, gas and gas extraction,
and processing industries, benefit from increasingly centralized techno-
logical processes, based on a wealth of data collected, analyzed, stored,
and used in the control of industrial technologies. Different levels of auto-
mation take place after the analysis of large amounts of data (process
temperature and constituents, concentration of final products and
fluids in reactors, their volume and density, etc.). In preparing students
to understand the process of data collection and automatic control of
chemical plants usually, teachers focus on presenting the processes
of automation of chemical plants (due to insufficient hours) and less on
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the analysis of data in a chemical plant (part of technological process of
extraction, transport and processing of crude oil and natural gas).

The project consists of technological and constructive analysis of
a chemical or industrial process (chosen by the group of students from
those proposed by the teacher), studying how it works, identification
of databases that may arise, data processing, realization of numerical
models necessary for the optimal functioning of the industrial process.
Each group includes four students who are chosen with the following
steps. In the first stage, the groups are formed according to the degree
of affection of the students. After completing the groups, the students
received a test to assess their personality and integration into the group,
depending on the result, the groups have been recalibrated to ensure
their functioning, the roles of the students in the analysis group (project
director or manager, system secretary or integrator, product manager
or sales manager and critic or staff using this product) were also named.
Each group of students received a project evaluation grid and an evalu-
ation grid of students’ roles in the project. The students also received a
project framework for the research topic consisting of:

a. the analysis of the specialized literature in the description of the chosen
technological process,

b.  estimating the differences between the projects described in the literature
and the researched industrial project,

C. determining the level of data required to be collected and the technology
for processing them,

d. establishing the level of data retrieval and processing and numerical
modeling of the technological process,

e. submission of the project for analysis to the tutor in the analyzed chemical
installation,

f. presenting this project to colleagues and teachers,

g. correcting the project according to the suggestions of teachers and
colleagues,

h. dissemination of results through the publication of articles and the presen-
tation of scientific papers at some student scientific conferences.

The expected results of the PBL can be summarized as, under-

standing industrial processes, obtaining numerical models to simulate
the technological process, analysis of data collected from the project
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and their processing, understanding the deletion of data that does not
impact the process, and ensuring good collaboration between students.

Conclusion

The online courses and the workshop that enabled face-face
discussions organized within the context of Restart4Edu project was
very fruitful for each participant from different countries. The well-
planned activities encouraged the instructors to get to know each other
in a short time, introduce their courses, and exchange their experiences
in a friendly atmosphere. All participants were aware of the benefits of
PBL applications. Although, most of the successful examples were from
education and literacy departments, the authors of this chapter from
engineering and informatics wanted to attract attention on how PBL can
be used in teaching the topic “data”

Based on the literature review, up-to-best knowledge, PBL was
applied for the first time in an undergraduate Ergonomics course to
teach concepts related to environmental factors. Based on the feedback
Questionnaire, 68% of the students agree that the topic “noise” is appro-
priate in Ergonomics course. However, other topics such as musculo-
skeletal disorders, manual materials handling, and illumination taught
in the course can also be structured by use of PBL principles. The PBL
activities (location suggestion, data collection, poster) was completed
by students individually. The students suggested that application could
be carried out in groups (e.g. minimum 2 maximum 10) and the posters
could be presented to other students for discussion. There were no
complaints on the time schedule of the PBL activities. The students
enjoyed getting involved in the learning process. For a successful
PBL application, the course design involving the constraints and the
criteria is very important. Structuring the activities and forming the time
schedule may be time consuming for the instructor. The students are
informed on objectives and outcomes that are expected to master and
measurable assessment criteria are defined as to help students to know
their progress on the tasks. However, peer assessment was not used
throughout this PBL application.

Using PBL assessment results were better for a group of students if
they are motivated and well guided in Database courses. Animprovement
of student attitude toward the course and better exam grades were
notable. Similarly, to the results of (Borodzhieva, 2022), students were
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satisfied with the approach used, confirmed that they had learned more
about the topic, and demonstrated increased success. Also, it might
be seen that project-based learning can improve students’ learning
outcomes in science learning and train students in problem-solving
(critical thinking).

The use of PBL in understanding chemical processes and
processing industrial data is the best teaching method, as it ensures
the introduction of the student in the roles of productive employees and
in the handling and processing of the properties of the analyzed tech-
nological processes. In the future, the analysis of databases by PBL
methods can be applied in the pharmaceutical industry and to ensure
the health and comfort of citizens, all these processes being providers
of data necessary to be analyzed, processed, and stored.

There are few studies that provide detailed descriptions of PBL
projects. All teams can carry out projects based on the same tasks as
introduced in Halverscheid (2005) and Monaghan (2007). Alternatively,
as stated in Polman and Pea (2001), each team can choose a unique
topic for their project during the study of project-based classes. The
analysis of student projects can be varied for different teams if the topic
is not uniform. This multidimensional diversity becomes an additional
challenge for the teachers planning and implementing PBL (Palatnik,
2022).

Course design is very important when transferring the knowledge
to the students. When teaching, the blackboard, chalk, and talk style
is now considered outdated. Considering the variety of the sources
of information and the high expectations of the new generation, new
teaching styles are crucial in higher education. Based on the studies in
the literature and experiences, PBL applications can inspire students to
learn the basics of the topic in concern and to improve their skills on
how and where to access the right information. To achieve successful
results by adopting PBL, instructors should follow a framework to
structure course content, decide the duration of the application, define
the assessment criteria, and the number students and/or groups. Since
there is no single magic strategy for teaching, the international projects
like Restart4Edu can help instructors from different backgrounds to
exchange their experiences.
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1. Introduction
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project in Eskisehir, Tlrkiye in June 2022. During the event, the authors
from three different countries got together and decided on the scope
and the purpose of this chapter collaboratively in one day round table
discussions. Given the fact that each project comes from a different area
of knowledge, the chapter focuses on undergraduate students as the
main subject who benefit from the experience of learning by project.
Specific assessment issues motivated the design of each project: the
five teachers involved had the intention of developing complex skills
in their students, thereby training them, and fostering their ability to
acknowledge different forms of assessment as well as different formats
of presenting their work and to assess both their own work and the work
of their colleagues in other groups. Students were therefore confronted
with the possibility of deciding about the structure of their presentations,
the materials in use, the forms of evaluation that were chosen and even-
tually their own advantages when entering a PBL project.

The application of the Project-Based Learning (PBL) approach,
from the point of view of training the future specialist in the field of social
sciences, will allow learning by discovering new knowledge in the condi-
tions of activating one’s own thought process. It is an approach that
places students at the core of any teaching-learning process through
solving simulated or real problems and encourages constant reflection
onthelearning process (Hmelo-Silver & Barrows, 2006). Hence the inter-
disciplinary approach in terms of planning and structuring the projects
seems to be a very productive endeavor. In addition, PBL strongly favors
enhancement of transversal skills, or soft skills as noted in OECD (2009),
such as problem-solving, collaboration, independent learning, and
communication (Bell, 2010). Therefore, adopting and implementing the
PBL approach, which embodies a subject-free characteristic, in training
specialists in higher education has appeared to be an effective means of
allowing learners to have more active roles in organizing their learning.
As also concluded by Dias and Mergendoller (2019), this approach
clearly has the potential to motivate learners to take the ownership of
their learning and helps them advance their transversal skills of collab-
oration, communication, critical thinking, and creativity. Moreover, in
active learning experience students look for solutions to a vast array
of problems and use procedures of their own choice (Lewrick, Link, &
Leifer, 2020).
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2. Methodology

When applying PBL strategies, methods largely depend on the
nature of the subjects to develop as well as on the type of students in the
class and their maturity level. This applies to all teaching levels and to
most subjects, considering the diversity of instructional plans as well as
the differences in cognitive development. Teachers are often confronted
with students that are not used to develop their academic skills. They are
used to listen and to reproduce whatever contents they listen to, which
reflects a transmission-oriented approach. The assessment they expect
is also based on the reality they know about, meaning they expect to be
assessed about their capacity to reproduce enacted speech.

This section is organized under a matrix of four different projects
and four different themes and areas of research. PBL methodology has
been used by each project considering the possibilities of improving
students’ results as well as their capacities for receiving information and
instructions in every area. We propose a SWOT analysis regarding each
project and each case. We will present the different original approaches
in terms of the 4 parts of the analysis, under the perspective of students
as subjects of the PBL methodology. All projects were grounded upon
original teaching practice and revealed original learning outcomes.

3. Strengths / Opportunities

3.1 Corporate communication

Students were able to develop thematic resources based on the
general bibliography connected to the syllabus in use (Shockley-
Zalabak, 2015). These resources provided information about the chosen
theme, and thisresulted in three different approaches addressed by each
group. The venue was organized as well as the report about the event,
thereby allowing students to generate autonomy in their presentation.
Each group had the opportunity to assume thematic choices within the
general theme (Harris & Nelson, 2019), and decide about the best invi-
tations from external entities to participate at the venue. Eventually the
self-assessment report was built according to the plan and to the obser-
vation of the results; results were also assessed by the rest of the class.
assessment capacities were challenged as well as the capacity to follow
the general guidelines for project demands.
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3.2 Physics

Students learned about the laws of thermodynamics through
experimenting and directly connecting two physical situations in which
problems had to be solved (Holubova, 2008). The higher advantage was
the possibility to embody physical experimentation and the opportunity
to compare heating situations and to learn about the conditions that can
change the situations and improve them. The basis of autonomy was
very strong and so decisions and attitudes had to be made by the group
(Wiggins & McTighe, 2011).

3.3 Law

The cases presented were related to the European Court of human
rights and address situations of clear violations of human rights. students
learned how to solve these cases, considering the law approaches, their
possibilities of judgement and understanding of violation situations
(Mindea, 2011). They were asked to compare similar cases of human
right violations and to make decisions about the results presented by
the court. The project has a clear contribution in stimulating creativity
and designing arguments as well as in increasing the student’s self-con-
fidence and their capacity of time management. They were also chal-
lenged to control emotions until they developed strong teamwork skills.

3.4 EAP in International Relations

The strengths and opportunities of using PBL in EAP IR context
can be approached in two categories. One is emerging subject-specific
strengths and opportunities, and the other category is related to general
skills or competencies. As for the strengths in EAP IR context, students
faced the possibility of understanding and of using the discourse of inter-
national relations scholars. They learned how to develop a sustainable
online library for undergraduate courses, and they got connected with
renowned scholars of the area. The main goal in the PBL practice was
preparing and organizing live/recorded presentations using digital plat-
forms and creating tools to disseminate their presentations. Although
the course officially aimed to focus on improving advanced English skills
of IR students, the aims and the content were transformed into an inter-
disciplinary characteristic through the PBL approach.
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In addition to these subject-specific strengths, the PBL practice
in EAP context also revealed several strengths in enhancing students’
transversal skills. First, the practice fostered students’ teamwork
skills. Secondly, the PBL practice enhanced students’ use of digital/
online tools in project work. They all engaged in a variety of digital tools
throughout the PBL practice. All the stages fostered learners’ autonomy
in their learning process, engaging them in a lot of individual and team
decisions throughout the PBL practice.

The main opportunity in applying the PBL seemed to apply an inno-
vative learning approach i.e., PBL move in the department as it showed
different strategies, practices and tasks to both the students and the
other lecturers. This program has a characteristic of being highly tech-
nology-integrated and students are to create a number of projects
throughout the program despite the PBL approach is not explicitly
adopted.

4. Weaknesses / Threats

4.1 Corporate communication

The general organization of the groups’ needs reformatting for
several reasons: first each group needs to understand the format of the
product presentation and only then will they be able to schedule avenue.
Also, groups need to understand the difficulties in proposing invited
speakers according to the theme and to the available bibliography. Time
management was also an issue, and the overall conclusion was reflected
as a difficulty in self-assessment.

4.2 Physics

Thereis a difficulty in having students discussing the topic of physics
with interest. This created difficulties in understanding the concepts
and in addressing the problems in a personal way. The maturity of the
students is one of the reasons for some of the difficulties that were felt
in the project because students were frequently submitted to a trans-
mission-oriented approach. Another difficulty was caused by problems
in expression and in oral presentation and in some cases, there was a
difficulty related to the mastering of digital technology. In some cases,
students have difficulties in relating to work in small teams of 15 students.
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This led to some problems in the assessment as well as in the under-
standing of the purpose of the whole project.

4.3 Law

The whole project of sharing and solving cases related to the
European Court of human rights requires a lot of time for organization
development and evaluation. During the process students may feel a
decrease in motivation which stands as a clear threat to the development
of the project. Time management was a problem because organizing a
PBL project requires a lot of details and needs accurate planning.

4.4 EAP in International Relations

PBL practice in EAP contextincludes several weaknesses. Anumber
of students did not take part in the PBL task and thus failed the course.
Another weakness could be highlighted as several students tried to
embed themselves into the teams which had more active students and
thus increase their grades without showing a high performance. Lastly,
all teams preferred preparing a record of their presentation — instead
of live presentations in the classroom — this was a weakness in the PBL
practice as detrimental to the variety of presentation types.

One of the main threats in applying PBL practice in EAP context
could be listed as students’ low level of familiarity with the PBL approach,
which could have been a risk for their adaptation to the new approach.
Another threat was the total number of students in two separate cohorts.
A third threat to the PBL practice came from the lack of language profi-
ciency in students’ background in the PBL practice.

5. Findings

The next table attempts to describe the general conditions for
application of a PBL plan. This chapter includes four projects developed
in different areas and therefore this table will include some data related
to each project. We assume some descriptive items like project name,
class, and number of students, as well as more comprehensive items
such as the driving questions and some examples of products (Table 1.).
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Table 1. Descriptions of PBL practices in four different study field in three different countries (continues

in the next page).

Project Name Class N. of Skills and Examples Impact
Ss competences
Perspectives Undergraduate 35 « Developing + Conference « Fostering autonomy
on corporate 3 year thematic resources  + Broadcasting and organizational
communication for a public venue materials skills
(Portugal) Communication « Discussing + Communication  « Developing public
Sciences themes from documents: relations skills
syllabus with invited  poster, fiyers, + Contacting with
speakers presentations external publics
+ Assessing group « Report for « Developing speaking
performances assessment skills in public contexts
+ Video recording -+ Enhancing teamwork
and photo skills
register
- Q8A
Sustainable heat  Undergraduate 15 - Learning about - Experimenting - Developing ability to
management 15 year Physics scientific floor heating activate the knowledge
solutions for Technological themes in real life structures already acquired,
comfortable Physics (TP) situations - Controlling heat  evaluate the learning
homes + Exploring transfer needs, make a
(Romania) theoretical + Using Ground learning plan
concepts in Source Heat « Developing critical
Thermodynamics Pump (GSHP) thinking
« Explaining + Acquiring ability to
and applying listen to and respect
the concepts as the opinions of others,
discussed to carry a dialogue

« Project design

and answer questions,
to express personal
opinions, to speak
and write to diverse
audience
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Project Name Class N. of Skills and Examples Impact
Ss competences

Making Human ~ Undergraduate 30 + Promoting - Investigating ~ + Autonomous thinking
Rights Visible 4" year respect for Human  cases of violation  + Developing research,
(Romania) Rights at national ~ of Human Rights ~ argumentative and

International level + Finding analytical, skills
Protection of instructions to + Having a practical
Human Rights + Understanding address cases context to the
the impact of « Explaining the  acquisition of theory
defending Human  cases and the (“playing to be a
Rights chosen situations lawyer”)

+ Proposing + Active involvement in
+ Acquiring skills solutions for the learning process

for emotions problems / cases + Having the
control of violation of opportunity to give
human Rights their own opinions

« Developing based on the readings,
teamwork and time to give different

control skills opinions and been
guided through the

discussion

+ Learning how to
learn by their own
+ Listening to others’

opinions
+ Learning how to write
a legal opinion
Adopting PBL Undergraduate 7 Collaboration/ * Reviewing/ + Fostering autonomy
approach in EAP 1t year S Teamwork understanding and organizational
context to engage  International 2 Leamner autonomy  the IR discourse skills
freshman IR Relations § Integrating digital + Developing + Developing speaking
students into IR Advanced % tools into projects a sustainable  skills in public contexts
society English course s Presentation skills  online IR library  + Developing creativity
(Tarkiye) s Inquiry skills - Connecting « Enhancing teamwork
§ Reflective skills to renowned IR skills
+ scholars + Developing
7 - Creating competence in using
S sample interview digital tools
£ Jtalks as IR
5 scholars
£ + Preparing
% and making
E live /recorded
Z presentations
~ using digital
platforms/tools
+ Disseminate
digital
presentations

Higher Education in a Digital Era through Project-based E-learning, 2023, pp. 201-212.



Higher Education Students as PBL Receivers in Interdisciplinary Teaching Experiences

Conclusion

The advantages of using PBL clearly outnumber the disadvantages
in a meaningful array of positive consequences. The projects described
in this chapter resulted in a higher awareness of each working group’s
scientific knowledge and, in some cases, in a positive investment
regarding individual skills and group structure. Even if there were cases
of less positive engagement along the proposals, students understood
and complied with the necessary effort and creativity — and this is a
common assessment along the four projects.

The possibility of assessment through active learning instruc-
tional plans, as well as their thorough and detailed execution has led
to fostering teamwork among students. The planning also resulted in
enhancing students’ use of digital tools in project work, with the expected
gains in mastering ICT tools. The well-directed use of social media for
broadcasting results was efficient and the general use of Google drives
facilitated contact during meetings and during follow-up assessments.

Each scientific field was approached in an autonomous mode.
Therefore, students were challenged to develop communication skills,
both in presenting and in contacting persons of interest. This was a
common endeavor to every project: students developed both proactive
attitudes and theoretical dialogues and debates, thereby strengthening
their personal convictions and their essays. Guided research has built
confidence, motivation and connection between students, teachers,
and audiences.

At the end of the project students were able to: recognize in real
world problems the usefulness and applicability of field-specific notions;
apply the basic concepts of each subject to solve relevant problems, to
use and develop digital tools; retrieve and process technical, juridic and
communicative information and apply relevant methodologies to the
field-specific problem; work in teams and manage self and relationships
in order to carry out a complex, practical project; look for acceptable
compromises to solve them, complete tasks in time, avoid and manage
conflicts, support teammates to complete the project on time.

In conclusion, our PBL experiences in four different study fields (i.
e. Corporate Communication, Physics, Law, and EAP in International
Relations) in three different countries (i.e. Portugal, Romania and
Tlrkiye) have revealed two sets of implications for PBL practices in the
future. Our first set of implications include the ones specific to each
study field and syllabus. The second set addresses students’ skills and
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particular capacities, and the extent to which they would benefit from
PBL methodology.

Study field-specific implications:

Corporate Communication subject will continue to develop the PBL meth-
odology in the current year. Digital materials will continue to be developed
according to general knowledge of the area, both to promote digital skills
and to introduce specific contact with influencers and media providers.

Future PBL practices in Corporate Communication will consider the partic-
ipation of students as speakers and will therefore apply to the development
of presentation skills related to the theme of each conference.

PBL practices in Physics will aim to involve students in the creation of
materials that connect theory and practice, in the sense of approaches to
PBL standards. These materials can consist of presentations in the scien-
tific sessions organized at the faculty level and, depending on the results,
be concretized in articles that can be sent for publication in specialized
journals.

At the same time, PBL practices in Physics can acquire a multidisciplinary
aspect, by co-opting other students from other specializations in projects
of common interest.

A particular strength of PBL applied to law students is its ability to integrate
and encourage the actual application of learning. Self-directed learning
combined with PBL sessions helps students to build up their own reper-
toire of competence, that is important that students in law gain familiarity
with a broad range of research resources including primary sources such
as statutes and cases; and other secondary sources such as text books,
practitioner texts, journal articles and official publications such as the
guidelines from York Law School: Guide to Problem Based Learning.

Enhance students’ skills to acquire principal and key concepts that should
be better retained by the learners and allow them to use information learnt
in other similar situations.

PBL practices in future EAP contexts will include the integration of original
and digital materials such as newspaper articles, blog entries, interviews
with renowned scholars into tasks so students are introduced with the
discourse of their study field, which will increase their engagement to the
course and sense-of-belonging to their study field.
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General implications related to students’ skills and capacities in PBL practices:

. Integration of digital tools into PBL projects is essential in higher education
in our digital world so the PBL practitioners should seek ways to enhance
their competence in using digital tools and encourage learners to develop
digital literacy in their study field.

. Presentation skills must be developed and stimulated according to the
specificities of each project. PBL practitioners can ask for learners’ indi-
vidual or group presentations and follow-up reports. These tasks need
detailed planning, organization and evaluation procedures. The learners
must be presented with clear instructions, scheduling and guidelines in
advance. Digital tools are fundamental and motivating along the process.

. Teamwork should be stimulated and the general aim of the project will
enhance active learning within various disciplinary contexts. Assigning
some tasks to be done in teams in PBL practices will advance learners’
collaborative skills. In these tasks, the roles between teachers and learners
differ but eventually converge in the outcome.

. Applying PBL practices in crowded higher education classes can be chal-
lenging but it presents clear advantages in class organization as well as
monitoring the pace of the course. Adopting PBL methodology will help
transform the transmission-oriented classes into more dynamic and inter-
active ones.

In terms of future use of PBL methodology, authors would advise
to thoroughly plan the activities involved as far as the student’s skills are
concerned. This would imply a sound knowledge of students’ personal
abilities as well as a creative approach to the methods and resources
applied in each project. Providing updated bibliographic sources is
also required and organizing the venues and the contexts for sharing
the information in digital media platforms can determine the success
of the project. Teachers who are planning to apply PBL methodology in
their classes should be aware of the high level of commitment, orga-
nizational skills, workload, digital competence and resources involved.
The outcomes, however, shall be extremely innovative and rewarding
in terms of originality, creativity, learners’ engagement and method-
ological breakthrough.

Higher Education in a Digital Era through Project-based E-learning, 2023, pp. 201-212.

21



212

Luisa Magalh@es, et al.

References

Bell, S. (2010). Project-based learning for the 21st century: skills for the future. The
Clearing House: A Journal of Educational Strategies, Issues and Ideas, 83(2), 39-43.
doi:10.1080/00098650903505415

Dias, P.C. & Mergendoller, J.R. (2019). Plagiarism vs. pedagogy: implications of project-based
learning research for teachers in the 21st century. In Information Resources Management
Association (Ed.), Scholarly Ethics and Publishing: Breakthroughs in Research and
Practice (pp. 549-567). USA: IGI Global. doi:10.4018/978-1-5225-8057-7.ch026

Wiggins, G.P. & McTighe, J. (2011). The understanding by design guide to creating high-quality
units. Alexandria, VA: ASCD.

Harris, T.E. & Nelson, M. (2019). Applied organizational communication. London: Routledge.

Hmelo-Silver, C.E., & Barrows, H.S. (2006). Goals and strategies of a problem-based learning
facilitator. Interdisciplinary Journal of Problem-based Learning, 1(1). doi: 10.7771/1541-
5015.1004

Holubova, R. (2008). Effective teaching methods—project-based learning in physics. US-China
Education Review, 12, 27-35.

Lewrick, M., Link, P., & Leifer, L. (2020). The design thinking toolbox: A guide to mastering the
most popular and valuable innovation methods. New York: Wiley.

Minda O.H. (2011). Alternative to assessment: Project and portfolio. http://www.asociatia-
profesorilor.ro/metode-alternative-de-evaluare-proiectul-si-portofoliul.html  (accessed
on 15.07.2022)

OECD. (2009). 21st century skills and competences for new millennium learners in OECD
countries. https://files.eric.ed.gov/fulltext/ED529649.pdf

Shockley-Zalabak, P. (2015). Fundamentals of organizational communication: knowledge,
sensitivity, skills, values. USA: Pearson.

Higher Education in a Digital Era through Project-based E-learning, 2023, pp. 201-212.


http://www.asociatia-profesorilor.ro/metode-alternative-de-evaluare-proiectul-si-portofoliul.html
http://www.asociatia-profesorilor.ro/metode-alternative-de-evaluare-proiectul-si-portofoliul.html
https://files.eric.ed.gov/fulltext/ED529649.pdf

PBL for Integral Human Development






Higher Education in a Digital Era through Project-based E-learning, 2023, pp. 215-226.
© 2023 by Aletheia - Associacdo Cientifica e Cultural. All rights reserved.
DOI https://doi.org/10.17990/Axi/2023 9789726973676 215

CHapPTER 10

PBL for Integral Human Development

FLorin Cazan®

luLiana Lungu®

ArmANDA PauLa CuNHA GONGALVES®
Miruna Morolanu®

Ruxanbra MIREA®

Emge Ev CimeN'

Eur Kara®

1. Introduction

Era through Project-Based E-learning (Restart4EDU) project,

financed by the EU through the Erasmus+ programme, aiming
to train academics in designing, implementing and evaluating teaching
units through Project-based learning (PBL) (https://www.pblworks.org/
what-is-pbl) method and the ideas of Backward Educational Design and
Design Thinking (Gartu, 2022; Wiggins and McTighe, 2011), this student-
centred form of instruction has been experienced in the context of
integral human development since the beginning of the academic year
2022. The five projects presented here have been carried out having in
view PBL as a student-driven, teacher-facilitated approach to learning
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but related to integral human development can be an innovative concept
in the education process.

In this study, the holistic development of future teachers was
considered based on the relationship between the philosophy of Integral
Human Development and PBL method. With the philosophy of creating
an inclusive education community based on the principle of education
for all and equal rights, the diversity of needs and learning abilities were
considered. Since the main objective of project-based learning is to
produce a product or artifact by working together in a team to execute
the project (Ramos, 2014; Esch, 1998) and by exploring what happens
to students during the project process as can be seen in Table 1, the
result is the integral human formation anchored in four inseparable
dimensions, which must be articulated in the didactic proposals and
practices, namely Work, Culture, Science and Technology, which “[...]
are established as an axis from which the meaning can be attributed to
each component curricular and based on what meaning can be given to
each concept, each theory, each idea” (Brasil, 2013).

2. Presentation of the Projects
Before presenting in more detail the five projects with their specific-
ities of the methodology involved, an overview of them can be summa-

rized in the table below:

Table 1. An overview of the five projects carried out during 2022 (continues in the next page).

Number of L . .
Class Students Driving question Examples of the projects

1. The impact of junk culture on
children’s education, 2. Speech

Pedagogy of Primary and learning disorders in the
School and Pre-school . . ! .
I What is representative for | school-age children, 3. Universal
1 Education within 25 students : ; g

. . my teaching career? children’s day, 4. 21st century

English as a foreign 4
Teacher, 5. The effects of media

language (EFL)

on children’s education, 6.
Inclusive classroom)
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Class

Number of
Students

Driving question

Examples of the projects

Degree in Psychology
(Course -
Behavioral Cognitive
and Constructivist
Models)

60 students

Considering the results of
the study “Mental Health
in Times of Pandemic
in the Portuguese
Population”, what can
be the contribution
of implementing
Mindfulness-based
interventions?

Podcasts
“FullMind University: How
Mindfulness Can Help College
Students’ to Face Anxiety
Problems”
“Smoke(less): “Mindfulness for
smokers”

Blogs
“Mindfulness Parenting”
“Teacher’s Tutorial”
Brochure
“Mindfulness: Preventing Stress
in University Professors”

Physical education

40 students

How does physical
education exert formative
valences?

1. Creativity and diversity through
play and movement
2. Unprecedented motor
sequences for educating
children’s motor qualities
3. Fun application courses for
the formation of children’s motor
skills

Music (Bachelor) and
Art of Musical Education
(Master)

40 students

Teaching and
implementing music
in the educational
environment (general and
vocational)

Collecting or composing musical
pieces which involve the playful
aspect
Musical pieces, the games and
the interaction through song
and play

Pre-service
Mathematics Teachers

16 students

How do you support
healthcare workers who
are tired during the
pandemic process?

16 students

What can be done for
primary and secondary
school students who have
deficiencies in knowledge
and concepts during the
pandemic process?

34 students

What can be done

to raise awareness
about increasing digital
addiction and substance

abuse during the

pandemic process?

Extraordinary Solutions for

Extraordinary Problems
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2.1

Reflecting about some of the integral elements in my classes of
English as a foreign language, a question seems to be arisen, What
educational experiences can be potentially transformative and what
kinds of “material” can be transformative?, the answer has come by
observing and engaging my students in this specific learning process,
called Project-based Learning (PBL), an effective way of engaging in
simultaneous acquisition of language, content and skills. Inspired by
the PBL framework made by Jane-Maria Harding Da Rosa (2018) a PBL
framework has been designed for an EFL class and for a target group of
students in the 2" year of study, Faculty of Psychology and Educational
Sciences, Specialization Pedagogy of Primary School and Pre-school
Education (future kindergarten and primary school teachers).

Starting from the driving question, What is representative for my
teaching career?, the target group of students through their collabo-
rative work, access to authentic sources such as university syllabus,
scientific articles and Internet resources and through teacher’s language
input, has come to different topics turned into teams’ projects (7. The
impact of junk culture on children’s education, 2. Speech and learning
disorders in the school-age children, 3. Universal children’s day, 4. 21st
century Teacher, 5. The effects of media on children’s education, 6.
Inclusive classroom). Since the learning objectives have been set-up
in the form of — language proficiency — 21st century skills — awareness of
CLIL (Content and Language-Integrated Learning) — and all the activity
planning has been done, the actual research has been carried out —
the development of the content elements, including making materials
(the materials and equipment used, the method and the project plan)
and leading to some amazing final products or learning outcomes
embodied in PowerPoint presentations, YouTube videos, posters, ques-
tionnaires, illustrations, even methodological tools for identifying people
at risk of diagnosing specific language and learning disorders.

On the whole, the students had a very positive perception of PBL
as an approach. In terms of the four basic language skills, the respon-
dents of the feedback questionnaire rated PBL to have the greatest
impact on improving their reading skills. This is followed by speaking,
listening and writing skills.
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2.2

In the Portuguese context, PBL was applied in the 3rd year of the
1st Cycle of Psychology, in the course unit of Behavioral, Cognitive and
Constructivist Models. The application focused on one of the psycho-
logical intervention models that are addressed in this curricular unit,
namely Mindfulness, it involved the participation of 76 students, with
a duration of one month. In this time there were 5 face-to-face tutorial
meetings with groups of students, with predetermined periodicity and
timing. Within the scope of this project, the following objectives have
been defined:

1. Develop theoretical knowledge about Mindfulness: historical, epistemo-
logical and conceptual bases; conceptions of psychological functioning
and development and the genesis of psychological dysfunctionality;
processes of psychological change activated by psychological inter-
vention strategies characteristic of this model.

2. Development of the ability to apply the model to specific problems and
groups, for which there is empirical validation (know-how).

3. Develop skills of practical application of some of the elements of the
model.

Regarding the ITC used by students during this project, we can
highlight: Moodle (teaching support platform); Ebsco data base (where
students carried out bibliographic research); presentation support
software (Power point, Canvas). Within the scope of each specific work
and according to the tool built by the students, they also had the oppor-
tunity to use podcasts, videos, and blogs.

In terms of the products developed by the students, at the end
of the project two group intervention proposals, a brochure and 10
podcasts were produced, most of them with video. Each tool aimed
at a specific population such as teachers, parents, higher education
students, smokers and others, for whom Mindfulness strategies were
proposed that could help prevent/ remedy mental health difficulties. The
rationale and architecture of each product was presented in the form of
a digital portfolio.

In terms of evaluation of the process, the first and main point
to highlight would be the motivation, involvement, and investment of
students throughout the process. In the classroom meetings they always
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had high attendance and active participation in the large group debates
on the general theme as well as in the group discussions about the work.

by the products already described.

Student feedback all throughout the process was very positive.
In the evaluation made by the groups at the end of each meeting we
registered the most used terms: “challenge”, “curiosity”, “dynamic”,
“and interesting”. In the group’ evaluation after the delivery and presen-
tation of the project, the evaluation was also very positive. Beyond the
expected academic skills, the students were able to further develop and
use their skills of being autonomous, being creative, and being able to
use ITC.

2.3

In this context, Physical education exerts formative valences on
all three dimensions starting with the psychomotor, psycho-emotional
and mental dimension In this sense, in the application part, two variants
of the method were approached as follows: The first option, the students
were divided into 4, 6 or 8 groups and had to complete some motor
themes given that each of them can participate and contribute sequen-
tially to its realization through an optimal involvement. Those topics were
either basic or applied motor skills or basic motor skills for preschool
and primary school.

The second variant consisted in proposing 8 themes of projects of
theoretical-applicative character. Thus, 4 groups of 10 students were
formed and each group chose a theme. The realization of the homework
involved both a theoretical part that could be done on the basis of a
power-point presentation and then it was passed to the practical prac-
ticing the respective movements.

The objectives pursued were, to form interaction skills and group
work, to pursue and engage in the realization of motor themes, to
identify the main features of organizing and practicing the respective
movements.

The products obtained following the application of these two
variants of the PBL method were the following:

> Designing and applying new means specific to physical education based
on creativity and diversity.
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> Realization of unique motor sequences that have been fiimed, posed,
processed and represented graphically in different materials such as
papers or power-point presentations.

> Publication of a mini-brochure with all these materials and means obtained
following the application of this method in the two variants in the discipline
of physical education and sports.

From the same integral perspective, physical education forms
working skills and interaction in teams, in groups, in pairs aiming at an
optimal participation of all the members involved. The feedback from
students was a positive one in terms of efficiency of motor interactions,
individual and group involvement reflected in competitions.

24

The present research, the application of the learning method based
on PBL projects in the field of Music, was conducted on a sample of
40 students, specialization in Music (Bachelor) and Art of Musical
Education (Master). Music, through its four essential features — pitch,
rhythm, dynamics, and timbre - is the field that facilitates the learning,
awareness, optimization, healing and spiritualization of the human being.
Thus, music is the discipline that offers the possibility of a quadruple
and harmonious formation and employment of the student in his / her
evolution: cognitive, emotional, physical, and spiritual.

By teaching and implementing music in the educational envi-
ronment (general and vocational), the specific skills are outlined, those
that emphasize the artistic-aesthetic-creative side of young people, so
important in an optimal, multilayered development. Gradually and simul-
taneously, through musical education, young people develop cognitive
and emotional skills, by integrating the three attitudes of manifestation
of music: reception, interpretation, and creation.

The students were divided into ten groups and experimented,
similar to creative workshops, with musical pieces collected or
composed by them, which involve the playful aspect, necessary to
outline cognitive and emotional skills alike. The second stage followed,
that of concretizing the musical pieces, the games and the interaction
through song and play, in thematic projects, by emphasizing the theo-
retical aspects. The objectives of the project, in order of their impor-
tance, were as follows, a) stimulating and training the ability to work in a
team; b) the possibility to find methods for the implementation of music
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in the educational framework, as attractive and beneficial as possible
for the psycho-cognitive development of young people; ¢) to encourage
young people to express themselves with confidence and motivation, by
expressing the manifest attitudes of music: receiver, performer, creator;
d) cultivating the aesthetic-artistic-musical-cultural spirit, so necessary
for a balanced society. As for the products made following the appli-
cation of these two variants of the PBL method highlighted original
materials, unique group creations: harmonized musical pieces, work
in music programs, Sibelius, MuseScore, audio recordings, essays,
PowerPoint presentations. In terms of the impact on students was
beneficial and constructive, as PBL-based research gave them the
opportunity to reveal an active learning and research environment, in the
team, the belief that music is a field of reference that ensures a complete
and harmonious development. Their feedback is affirmative and encour-
aging through this method, they notice the development of some atti-
tudes, personal abilities: engaging in promoting their field of reference
— Music, (re) discovering inner resources, motivation, understanding
the cognitive-emotional sphere,ccompliance, adaptability, creating an
overview, sharing research and results for the good use of others.

2.5

The scope of this research, which is based on PBL learning
method “Values Education” for secondary school pre-service math-
ematics teachers. The project was created with the philosophy that
secondary school mathematics pre-service teachers should be trained
as teachers who are aware of the different problems they will encounter
in the society and/or in their schools, are sensitive to social problems,
and can raise their students with this responsibility and awareness,
rather than just being teachers who solve only mathematical problems
in their future professional life. First of all, the pre-service teachers were
asked to find an “Extraordinary Problem” that we encounter in real life
in society and to think about how they can contribute to possible solu-
tions by brainstorming with their group mates. There came many ideas
(Knowledge is universal, so is kindness; Mathematics is like a game; If
you make it beautiful, the world becomes beautiful! Life at home, taste in
the family!; Faculty-School Cooperation) from the pre-service teachers.
The studies were carried out within the scope of the the main project
of “Extraordinary Solutions for Extraordinary Problems” which has three
sub-studies. The details of the three selected sub-studies are given
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here. The first sub-study of the extraordinary problems identified by the
pre-service teachers was the Covid 19 epidemic and the difficulties faced
by health workers due to this epidemic. The second sub-study is the lack
of knowledge and concepts of primary and secondary school students
due to the inability to receive face-to-face education during the Covid 19
epidemic. For this problem, a study was carried out to support primary
and secondary school students with the understanding of “Support from
Far, Care, Knowledge and Love from Near” in problems they could not
solve and subjects they could not understand. The third sub-project is
“Don’t be addicted, be independent!” in which we performed studies on
the fight against addiction given under this title. In this context, the issue
of combating substance abuse and digital addiction was identified as an
extraordinary problem, and studies aimed to increase social awareness
about this problem, to take precautions and to provide appropriate
guidance. Participants’ feedback and competencies were examined
in these studies, which were carried out by focusing on PBL and Integral
Human Development / Human-Centered Development perspective
within the scope of “Community Service Practices Course”. The compe-
tencies obtained from the students’ feedback were examined according
to the ATC21S framework (Griffin, Care & B. McGaw, 2012) and the
findings showed that all of the pre-service teachers were of the opinion
that this project contributed to the issues of cooperative work, group
work and being responsible for the society as a teacher. The issue of
solving social problems has also been an opinion expressed with prob-
lem-solving skills. It was determined that the pre-service teachers have
opinions that this study contributed to their pedagogy and technology
knowledge through experience.

Conclusion

Proponents of integral education believe that the defining elements
of student psychology and human development — curiosity, confidence,
interest in the activity, personal expression, courage, love, openness,
good mood - influences the process of education in which the student
is a value and emphasizes contextualization, concretization and global-
ization. The paradigm shift determines the foundation of some learning
models through authentic educational contexts, such as PBL, ensuring
the development of the efficiency of educational practices.
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On the other hand, from the experiences in class, there are some
disadvantages that should be considered, such as special time for orga-
nization, development, students’ loss of focus on what they are doing
if the duration of the project is too long or the topic too uninteresting,
and last but not least, students may have problems with reaching the
completion deadlines (on the first project, having no experience at
all, they progressed more slowly, synthesized their information more
difficult, for which they even tried to get an extension of the deadline for
supporting the project in front of the class).

Our proposal is that we should not stick to a one-size fits all PBL
approach, but adapt and redesign PBL and other approaches based
on the theory of integral education. At most, the approach of integral
education can help us gain better insight into why PBL with certain
characteristics, preferably based on theory, might work in a specific
context with particular goals in mind. The theory can help us explain
how complex phenomena in PBL interact and thereby add to our under-
standing. PBL needs to be continually redesigned in line with current
and newly emerging theories. PBL is highly context-specific and needs
to be reinvented again and again given that its context is not fixed, but
changes continually.
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CHAPTER 11

Applying Project-Based E-Learning with Vulnerable
Groups: An Intervention Proposal for Older Adults,
Students with Disabilities, and Roma People

CATARINA VIEIRA DA SiLva®
MeraL MELEKOGLU ®
RaquEeL Azevepo®

1. Introduction

social exclusion and poverty in various fields, such as economics

and social science. Social exclusion results from the inability of
some groups to benefit from services such as education, health, infor-
mation, and communication technologies, and also their inability to
participate in decision-making processes, cultural activities, and work
activities. Social exclusion is mostly directed toward the existing disad-
vantaged groups in society. Individuals in disadvantaged groups cannot
access or have difficulties in accessing the same opportunities that the
general society has on issues such as health, education, obtaining infor-
mation, and in social relations (Mayer, 2003).

Since this chapter has contributions from researchers from
different countries it should be noted that, over the last few years, the
authors have been developing different studies and coordination func-
tions within the scope of aging (Vieira da Silva & Monteiro, 2021; Vieira

F or many years, attempts have been made to define the concepts of
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da Silva & Rodrigues, 2022) children with disabilities (Cavkaytar et. al.,
2014; Melekoglu & S6nmez Kartal, 2019) and Roma people (Moreira et
al., 2022; Rosario et al., 2017). It is important to highlight that vulnera-
bilities have a symbolic component. In other words, their identification
is variable in time, culture, and according to individual character, such
as terms of gender, family, work, and generation (Fernandes & Garcia,
2010).

Vulnerability results from different circumstances. Based on this
premise, not only the biological perspective stands out (e.g., aging;
health problems; inaccessibility to health services), but also the social
perspective (e.g., lack of support networks and family support; losses;
isolation; level of education) needs to be considered.

Overall, vulnerable groups consist of different groups who are
most likely to face the threat of poverty in society. Of the complexity and
diversity of vulnerability, the present chapter addresses three specific
vulnerable groups, i.e., older adults, children with disabilities, and Roma
people.

In the context of Applied Social Gerontology, the concept of vulner-
ability should be explored subjectively. From this point of view, various
contexts and circumstances may influence the quality of life of citizens,
namely in terms of physical dependence, social isolation, and life expe-
riences (Barbosa et al., 2019). Thus, it is important to highlight that
the aging process may contribute as a determining factor for poverty
and vulnerability (e.g., retirement; decrease in functional and cognitive
abilities; late contributory careers; workers in rural areas; low levels of
education) (Lopes, 2015).

Regarding children with disabilities, they are also considered as one
of the vulnerable groups. According to the World Health Organization
(2022a, 2022b), more than one billion people with disabilities live in
the world today. These people often have worse health, lower educa-
tional attainment, fewer economic opportunities, and higher rates of
poverty than people without disabilities (Lid, 2015). This is largely due
to the difficulties they face in their daily lives rather than their special
needs. Children with disabilities struggle to benefit from educational
services and participate in sports, physical, leisure, and recreational
activities (Murphy et al., 2008). Many children with disabilities are still,
to a large extent, socially segregated and experience negative societal
stereotypes and low-performance expectations, rendering them limited
opportunities for participation in group activities (Karakan, 2018).
Special needs cause poverty by restricting access to education and
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employment in later life and thus lead to economic and social exclusion
(Department for International Development, 2000).

Concerning the last vulnerable group, we proposed to address,
“Roma”, “Gypsies”, or “Travelers” are terms used to refer to groups
of people that share cultural characteristics despite having their own
identity (Frazer & Marlier, 2011; Rosario et al., 2016). Since the present
handbook has contributions from different countries, we will adopt the
term “Roma” as it is widely used in international literature. Roma people
have been persistently facing social exclusion, poverty, and limited
accessto welfare aids in key livelihood areas, such as education (Moreira
et al., 2022; Rosario et al., 2020). Despite the international policies
efforts, dropout, absenteeism, and school failure rates are still high and
persistent concerns for stakeholders (Rosario et al., 2020). Thus, the
mentioned factors may contribute to the Roma people’s vulnerability
and hardships.

These perspectives highlight that it is imperative to appeal to these
vulnerable people to participate in physical (McPhee et al., 2016), social
(Gao et al., 2018), recreational, and educational activities (e.g., digital
literacy) (Rosario et al., 2016), leading to feelings of belonging and inter-
generational bonds (Cara, 2000; Delman-Jenkins, 1997; Murphy et. al.,
2008).

2. Applying Project-Based E-Learning with Vulnerable Groups

Project-Based E-Learning (PBL) is a learning methodology that
allows students to experience authentic challenges and technology
(Guo, 2020; Kokotsaki et al., 2016). E-learning-based PBL is important
for children with disabilities as well as for other vulnerable groups in the
virtual or in-person learning process because it offers teachers a wide
variety of teaching opportunities (Bell, 2010; Kokotsaki et. al. 2016)
to approach vulnerable groups’ idiosyncrasies. Additionally, through
adequate technology use (Sindu & Permana, 2021), a driving question,
and meaningful content for the vulnerable group, PBL could be an
important learning method for the educational process of these groups.

PBL has been widely used across different countries for various
purposes such as to train computational thinking (Hsu et al., 2018), to
promote social skills (Kazun & Pastukhova, 2018), and with differences
in the outcomes. For example, Chen andYang (2019) carried out a meta-
analysis about the effect of traditional learning and PBL on academic
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achievement. The authors found that student’s academic achievement
in PBL was influenced by factors such as length of instruction, infor-
mation technology support, and school location.

PBL empowers students, giving them opportunities to explore and
acquire knowledge of real-life situations of vulnerability. In convergence
with Kim (2020), we believe that PBL will not only allow the adoption of a
new methodology but also the development of key skills (e.g., empathic;
communication), through meaningful experiences with people with
different origins and backgrounds. In this regard, the authors showed
the effectiveness of PBL for both elder adults as well to train students
to work with older adults (Hanklang & Sivasan, 2021; Hausknecht
& Kaufman, 2018). For example, Hausknecht and Kaufman (2018)
successfully used the PBL methodology to convey a digital storytelling
course to improve the digital skills of older adults. Hanklang and Sivasan
(2021) confirmed the effectiveness of PBL, confirming that through this
approach, students gained competencies to work with and know how
to care for older adults in the community. This study shows that this
PBL approach is likely to benefit students with lower empathy in devel-
oping their empathic skills. Similarly, children with disabilities and Roma
may easily learn cultural characteristics and complex concepts such as
empathy through PBL.

Academic outcomes of Roma children are highly influenced by
contextual (e.g., educational policies, Moreira et al., 2022) and cultural
factors (e.g., high level of autonomy amongst children; not waking up
the children; Rosario et al., 2017). In this respect, PBL may be a valuable
tool considering it helps promote autonomy and proactivity (Kokotsaki
et al., 2016; Messing, 2008). According to Messing (2008), PBL is
amongst the most useful methods to promote inclusion with children of
ethnic minority backgrounds.

Similarly, providing e-learning materials and support services that
are adapted to students with disabilities provides obtain maximal benefit
to them (Douce et.al., 2010). For instance, llijoski and Ackovska (2022)
developed a Project-Based Learning Approach at Human - Computer
Interaction Course. In this course, they created an “interactive picture
book” which is an educational mobile and web application designed for
children with autism that through nonlinear stories and conversations
should help children with autism understand emotions, animals, shapes,
and colors. This kind of project makes students with disabilities more
active members of society and increase their knowledge. Thus, PBL
makes life easier for these children, their parents, and their teachers.
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The use of digital technology in PBL could be an opportunity for
sharing new educational tools and platforms (Sindu & Permana, 2021),
including the participation of these vulnerable groups in society through
the promotion of their digital literacy.

3. Our proposal

A project aligned with the PBL methodology, involving teachers,
students, and vulnerable groups and designed to intervene and provide
answers to real-life problems is extremely relevant. Damianakis et al.,
(2010) refer that storytelling is a therapy with very significant results
for citizens with dementia. In this logic, Kong et al. (2022) refer that a
storytelling methodology is a pedagogical method that may meet the
needs of older people. In this sense, aspects such as the lack of literacy,
improved well-being, and training for caregivers may be added value
and health gains. In this way, customized educational programs can be
offered to the most vulnerable citizens.

Stenhouse et al., (2013) refer that storytelling through tech-
nology should be called digital storytelling. According to the authors, a
digital narrative should have short videos, with a sequence of images
and photos, music, videos, and narration or written text, to transmit a
message to different audiences. From this point of view, the use of digital
narratives with vulnerable people could be a useful tool to promote
social interaction. Topics can range from biographical routes to their
conditions such as health problems, dependency, learning difficulties,
etc. (Rios Rincon, 2022).

There are many ways to use PBL and this proposal focuses on some
activity-based learning strategies such as using music, drawings, and
digital storytelling. To contextualize this project, older adults, children
with disabilities, and Roma have low levels of literacy, and often, have
few opportunities to work with information and communications tech-
nology (ICT) tools. Thus, the present PBL proposal aims to promote
training in digital skills with these vulnerable groups.

Driving question: How to intervene and provide answers to real-life
problems of vulnerable groups’ integration into society?

Goals: To promote social integration of vulnerable groups through
Project-Based e-Learning strategies.

Examples of Strategy: As part of the RESTART4EDU, a PBL project
was carried out with special education pre-service teachers. The
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name of the project is “Learning Cultural Artists and Values with Sign
Language”. In the project, to teach children with hearing disabilities a
culturally significant song by an important artist, content s created in
the classroom context by singing in sign language that was, afterward
on YouTube with the permission of pre-service teachers who created
the video material (https://youtu.be/mo8bZI1BJio). Thus, pre-service
teachers learned the strategy of teaching intangible knowledge such as
cultural heritage to students with special needs in a fun way.

[m] 7L [m]

4

Figure 1. QR Code of the Project Video About Sign Language

In another experience created in the context of the RESTART4EDU
Project (in the Social Work History curricular unit), students applied inno-
vative technological methodologies as is the case of Flipgrid. Flipgrid is
avideo discussion app used by learners and educators looking to ample
student voice and empowers learners of all ages to engage and share
using the power of video.

In this sense, and based on these projects created in the context
of the RESTART4EDU Project, the present proposal could replicate the
work with the other vulnerable groups. Through various art forms (e.g.,
music, literature, mobile apps) higher education students will seek to
work towards the inclusion of these vulnerable groups.
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Class Nsl;:‘::;tgf Driving Question Examples of the Projects
Creating Video Material: In the video,
Fi - How to teach pre-service teachers singed a culturally
ield of L ! o
. cultural values to significant song by an important artist in
special 55 . . ) .
education students with special | sign Iangu.age to t.eachl cult.u‘r.al heritage to
needs students with hearing disabilities. After that,
they published it on YouTube.
Poster Presentation:
Each group was responsible for creating
- How to empower a scientific poster and presenting it at a
first-year students Seminar organized by Catholica University:
through original “World Social Work Day 22". Their
initiatives (creation | communication during the Seminar was the
and presentation student’s first experience of oral exposition,
of the scientific as well as the realization of a scientific poster
poster; use of (Students were entitled to a certificate of
Social Work digital teaCh".]g participation and -co-mmumcatlon).
History 33 p_latf_orm; English Creativity:
skills improvement) After watching the film “The Courageous
leading to refiect the Heart of Irena Sendler” students had a
importance of social | new task: Through the Flipgrid application,
work pioneersasa | students should reflect on the life of Irena
contribution inthe | Sendler and her contribution as a defender
fight against poverty | of children’s rights. Also, since a significant
and social exclusion part of the students reported having
(namely children). difficulties speaking in English, the video
presentations were in English, to promote
new skills.

Table 1. An Example Project.

ICT resources Video editing software. Presentation software. Zoom. Music,

literature, narration, and drawings (in digital form).

Products Digital Storytelling. Written report.

Global appraisal It is expected that students explore and discover the
knowledge of authentic situations of vulnerability. It is
expected that students develop communication skills, coop-

erative learning, autonomy, creativity, and critical thinking.
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Conclusion

Our aim with this chapter was to explore how PBL could be used
to help promote awareness about vulnerable people’s challenges while
contributing to their social integration. In this sense, our PBL proposal
may be applied through ICT tools (e.g., storytelling, apps, podcasts)
contributing to the citizens’ integration concerning their vulnerabilities
(e.g., health problems, digital illiteracy, cognitive disorders, learning
difficulties).

PBL has the potential to revolutionize learning as it enables
students to experience challenges in person and prompts the devel-
opment of coping skills. In a time where students are demanded to be
proactive about their learning, and develop their critical reasoning, and
communication skills, promoting knowledge about vulnerable groups
may contribute to practices of empathy and diminish discrimination and
social exclusion towards them. On the other hand, promoting ICT skills
amongst these vulnerable groups may enable them to be more capaci-
tated to face the widespread challenges they face and that puts them at
risk for poverty and social exclusion.

The results of the PBL projects are described in Table X.1. suggest
that this is a methodology with very significant results, where through
creativity, students are empowered to solve a real-life problem. The
application of this methodology through ICT tools (i.e. Youtube and
Flipgrid), allowed the dissemination of the educational experiences to
different students and teachers who participated in the Summer School
in Eskisehir. It was based on the different experiences that we have now
been able to present a new proposal for students to work with vulnerable
groups.

We hope this approach may drive practitioners, educators, and
other key stakeholders to apply PBL with vulnerable groups and advance
research on this topic.
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1. Introduction

decade. Refugees face numerous problems in the host countries,

and this new social outlook has also challenged host countries.
The research shows that refugees face several problems in the educa-
tional environment, including language barriers, discrimination, lack of
academic knowledge, and child labouring (ERG, 2018). Host countries
have also struggled with including refugees in the educational system,
health care, social life and legal processes and finding a way to ensure
their active participation. Social work studies and education might have
a significant role in integrating refugees into schools and society.

The strong manifestation of the refugee problem in societies
has brought along some new searches in the content and methods of
education (Nieto, 2017). Different methods that enrich educational envi-
ronments can contribute to focus on finding solutions for the refugee
crisis in different areas. In particular, approaches such as Project Based
Learning which supports the active participation of individuals, makes it

T he refugee crisis has been a major global concern for over a
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possible to examine problems in depth and develops problem-solving
skills, can make significant differences. Hallermann et al. (2011) state
that with its systematic teaching model, PBL helps students to meet
21st-century skills and assists them to create their own investigations
about complex problems. This chapter aims to present both a PBL
experience in the area of Religious Education in Turkey and an ongoing
interdisciplinary and international PBL experiment involving Religious
Education students from Turkey and Social Work undergraduate
students from Portugal.

2. PBL and Refugee Studies

Jones and Rutter (1998), taking the English context as an example
and state that refugee education and their problems are as old as
education, especially since the 16th century. Since then, their presence
has remained continuous. However, it is only recently that we have seen
a growth in research focused on the education of students from refugee
backgrounds (Shapiro et al., 2018).

Universities are vital for promoting common well-being, social
solidarity, and righting social inequalities (Naidoo, 2018). For example,
programs and partnerships with NGOs improve refugees’ lives and
employment prospects (Sork & Boskic, 2017), fostering their integration
into society and raising civil society’s awareness of their support and
reception. In this regard, theoretical and technical knowledge must be
mobilized with the involvement of teachers and students. That implies
moving from traditional teaching methodologies to active methodol-
ogies that ensure a high level of student involvement. Among the active
teaching-learning methodologies, PBL stands out but there is limited
literature relates PBL to the topic of refugees.

The literature review shows that there is limited literature for refugee
studies. These studies refer to the use of PBL with the involvement of
refugees (Bolon et al., 2020; Sork & Boskic, 2017; Turkawka et al., 2019)
or thought to improve the living conditions of refugees (Akilova et al.,
2021; Barrios-Padura et al., 2019; Poldma, 2016; Terrén-L6pez et al.,
2020). This literature demonstrates the opportunities that technology
can offer not only to the students involved in the experiences but also
to the work of education and integration of refugees using distance
learning.
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Investing in integrating refugees is a growing concern based on
a broad notion of rights (e.g., the right to employment, education, and
health). In pursuing these objectives, higher education institutions can
contribute to developing projects that respond to the problems and
needs arising from refugees crisis. The literature review also shows
concerns about social welfare (Simson et al., 2021), the satisfaction
of individual and community human needs (Hemmati et al., 2017) and
addressing the social challenges brought by the humanitarian refugee
crisis (Barrios-Padura et al., 2019; Poldma, 2016; Sork & Boskic, 2017).

In this sense, the implementation of project-based learning meth-
odologies contributed to empowering students in the design and imple-
mentation of activities that improve the social inclusion processes of
refugees (Akilova et al., 2021) in the areas of education and employment
(Sork & Boskic, 2017; Turkawka et al., 2019) and access to quality health
care (Bolon et al., 2020). Furthermore, the involvement in social activ-
ities or projects with refugees, specific support and academic guidance
appropriate to humanitarian contexts promotes the acquisition and
development of relevant sustainability-related skills and prepares
university students for their professional future through the acquisition
of basic 21st-century skills (Botella Nicolas & Ramos Ramos, 2021;
Dooly et al., 2021) like communication, collaboration, critical thinking,
responsibility, decision-making and creativity.

3. A PBL Experience in Refugee Studies

Refugee studies try to deal with complex problems which refugees
and citizens of host countries face during the interaction to each other.
It is possible to encounter these problems in every moment of life such
as education, health, accommodation, social services and daily life. For
this reason, professional groups such as teachers, health workers and
social workers, who are likely to encounter refugees should be included
in the handling of problems concerning refugees. It is a requirement that
individuals who attends university-level education in these areas should
also specialize in subjects such as refugee studies, multicultural life,
multicultural education environments, social services and refugee rela-
tions. This fact should bring along the rethinking of university educators
about the content of education, the education method and the student
competencies that need to be developed. It can be understood that it
will be beneficial to add content and application areas about refugee

Higher Education in a Digital Era through Project-based E-learning, 2023, pp. 243-250.
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studies to the faculties that train teachers and programs that train social
workers.

Atthis point, itwould be useful to include an example of PBL practice
in refugee studies and the experiences of aninstructor. The project which
implemented in Eskisehir Osmangazi University Faculty of Theology by
Aybice TOSUN aims to enable religious teacher candidates to feel more
competent in creating multicultural environment in religious education
and include differences in the teaching and learning process. During
the learning journey teacher candidates got a chance to focus on the
refugee studies with their own context and conduct their own researches
about it. After determining problematic areas in education the process
lead teacher candidates to create their own lesson plans and design
materials in such multicultural learning environments. Teacher candi-
dates were the core of the lessons and they have asked to give presen-
tations and share their research results and own designs in regard of
multicultural learning environment. After this experience we believe that
PBL with refugee studies will develop teacher candidates’ competences
and allow them to share their own voices in the planning of the lessons.
6 teacher candidates have participated to PBL and they indicated in the
focus group interview that; they came to an understanding about the
importance of creating fruitful learning environments for refugees for
their social integration. The also stressed that PBL method gave them
an opportunity to create valuable lesson plans for multicultural environ-
ments. This experience is used a base for international joint PBL project
during the Summer School of Restart for Education between Eskisehir
Osmangazi University Faculty of Theology (ESOGU-FT) and Faculty of
Philosophy and Social Sciences of the Portuguese Catholic University
(FFCS-UCP).

We specify the main questionis “How can we integrate refugees into
society?” The new PBL educational experience has twenty-four social
work students from the FFCS-UCP divided into six working groups. The
project implementation time is 14 weeks from October 2022 to March
2023. Table 1 summarizes the PBL developed concerning the PBL Gold
Standard, in particular, the seven essential project design elements
(Larmer et al., 2015).
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Elements Accomplished (FFCS-UCP)

Driving question  How can we integrate refugees into society?
Sustained inquiry Literature review

Identification of authentic contexts for project implementation (e.g. schools,
universities, NGOs, municipalities),

Design of creative, feasible and conducive intervention activities with the
practice of social interventionists (e.g., social workers),

Authenticity

» Sharing students’ perceptions of refugees and personal experiences with
Student voice &  refugees. Practical exercise “Sense-seeking” (empathy training).
choice » The students were divided into smaller groups that shared common interests
(the teacher played the role of minor adjustments).

» All work sessions of the small groups involved moments of reflection with the

Reflection teacher
Cr|t|gl_1e & 1st moment - draft of the project
revision

Elements Ongoing or foreseen (FFCS-UCP and ESOGU-FT)

» 2nd moment - a revision by experts (Portugal and Turkey)
» 3rd moment - feedback on the revision for improvement of the student’s work
» 4th moment - completion of the projects for public presentation.

Critique &
revision

» International webinar for all students and university to share experiences in
Public product  PBL.
» Dissemination of the work (e.g., libraries, NGOs and on the internet).

Table 1. Gold Standard PBL - The seven essential project design elements.

The PBL we present has as its primary learning objective to develop
an awareness of cultural and religious diversity as fundamental for better
integration of refugee people. In addition, it prepares students for the
knowledge and defense of human rights and the ability to mobilize
social policies for the social integration of refugees. As expected results,
creating guidelines and definitions of strategies for integrating refugees
are fundamental.
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With this methodology, we expected students to acquire tech-
nical, personal and social skills (communication, relationship, ethics,
teamwork, adaptation, critical thinking, autonomy and creativity) that
will enable them to intervene with refugees. This PBL allows teachers
to develop curricula to promote knowledge and student learning in
contexts of social integration of people at risk and social vulnerability,
as is the case of refugees, responding, in an academic context, to real
problems that concern contemporary society.

The integration of refugees is a concern for many countries.
Professionals like social workers have a crucial role in the welcome and
integration of refugees, ensuring primary human conditions, defending
human dignity, and promoting social rights (education, housing, health
etc.). In fact, with the growing migration crisis at a global level, it is
necessary to have adequate training that enables social workers and
teachers to understand cultural differences, religious diversity and
develop skills in the context of sustainability.

Conclusion

During the ongoing PBL project we came to an understanding
that; the essence of PBL lies in the development of social and educa-
tional projects, which have an impact that goes beyond the classroom,
because they involve collaboration between students and refugees in
finding solutions to real problems of social integration. The use of PBL
can contribute to the integration of refugees in schools and society
by balancing the acquisition of knowledge with the development of
skills. Students are encouraged to autonomously develop research on
culture, religion, and human rights. In this way, students can create
and awareness of the principles of humanism, solidarity, ethical issues,
multiculturalism, religious diversity and tolerance and the defense of
human rights in a global risk society.

PBL, apart from developing initiative and teamwork skills, simulta-
neously brings the students closer to the social-economic and political
contexts and students have the possibility to contact professionals and
integration projects promoted by NGOs, identifying problems and good
practices, understanding their needs, and knowing their motivations
and future perspectives. This enables students to articulate theory and
practice, stimulating them to face challenges and problems related to
their field of knowledge with flexibility, innovation, and entrepreneurship.
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Project-based learning offers opportunities to improve social work
learning, motivating students to identify and strengthen their skills,
through practical projects, in solving real problems. We believe that,
through PBL, students are not only involved in the application and devel-
opment of theories, skills and techniques to solve problems of social
integration experienced by refugees but also gain experience in devel-
oping these skills in contexts of risk and social vulnerability, transferring
what they have learned to future projects within the scope of social
work intervention. In this way, PBL, arising from the fusion of knowledge
with skills and oriented towards solving the initial question, encourages
students to create products that contribute to the design of guidelines
for the social integration of refugees.

We recommend to higher education professionals to use PBL
because;

PBL should be considered as a useful tool to improve students’ under-
standing of the immigration and refugee studies.

Students’ active participationin the learning process through PBL develops
their worldview towards others.

With PBL, students are able to find practical solutions to the complex
problems faced by immigrants.

References

Akilova, M., Donovan, A., Miles, B., Phillips, N., & Verdooner, E. M. (2021). Theory is Not
Enough! Experiential and Project-Based Approaches to Teaching International Social
Work. Journal of Human Rights and Social Work, 6(3), 193—203. https://doi.org/10.1007/
s41134-021-00165-1.

Barrios-Padura, A., Jiménez-Expdsito, R. A., & Serrano- Jiménez, A. J. (2019). Aprendiendo
construccion mediante retos: despertando conciencias, construyendo intuiciones.
In D. Garcia-Escudero & B. B. i Mila (Eds.), Jornadas sobre Innovacion Docente en
Arquitectura : JIDA: Jornadas sobre Innovacién Docente en Arquitectura (pp. 278—289).
Iniciativa Digital Politecnica Oficina de Publicacions Academiques Digitals de la UPC.

Bolon, I., Mason, J., O’Keeffe, P., Haeberli, P., Adan, H. A., Karenzi, J. M., Osman, A. A., Thumbi,
S. M., Chuchu, V., Nyamai, M., Babo Martins, S., Wipf, N. C., & Ruiz de Castaiieda,
R. (2020). One Health education in Kakuma refugee camp (Kenya): From a MOOC to
projects on real world challenges. One Health, 10, 1-7. https://doi.org/10.1016/j.
onehlt.2020.100158

Botella Nicolas, A. M., & Ramos Ramos, P. (2021). El aprendizaje basado en proyectos en el
aula de masica. Per Musi, 40, 1-15. https://doi.org/10.35699/2317-6377.2020.24084

Higher Education in a Digital Era through Project-based E-learning, 2023, pp. 243-250.

249



250

Aybige Tosun | Daniela Monteiro | Jorge Barbosa

Dooly, M., Masats, D., & Mont, M. (2021). Launching a solidarity campaign: Technology-
enhanced project-based language learning to promote entrepreneurial education and
social awareness. Journal of Technology and Science Education, 11(2), 260—269.
https://doi.org/10.3926/jotse.1224

ERG (Egitimde Reform Girisimi). (2018). Bir Arada Yasami ve Gelecedi Kapsayici Egitimle insa
Etmek. https://indd.adobe.com/view/6066¢857-843a-4d49-b7e9-77{635a950cf

Hallermann, S., Larmer, J., & Mergendoller, J. R. (2011). PBL in the Elementary Grades: Step-
by-Step Guidance, Tools and Tips for Standards-Focused K-5 Projects. Buck Institute
for Education.

Jones, C., & Rutter, J. (1998). Mapping the Field: Current Issues in Refugee Education. In J.
Rutter & C. Jones (Eds.), Refugee Education: Mapping the Field (pp. 1-11). Trentham
Books.

Larmer, J., Mergendoller, J., & Boss, S. (2015). Setting the standard for project based learning:
a proven approach to rigorous classroom instruction. ASCD Alexandria.

Naidoo, L. (2018). Setting the Context. In N. Loshini, J. Wilkinson, M. Adoniou, & K. Langat
(Eds.), Refugee Background Students Transitioning Into Higher Education. Navigating
Complex Spaces. Springer.

Nieto, S.(2017). Re-imagining multicultural education: newvisions, new possibilities. Multicultural
Education Review, 9(1),1-10. https://doi.org/10.1080/2005615X.2016.1276671

Poldma, T. (2016). Linking Education to Community in the Context of Learning by Designing
Solutions for an Ever-Growing Humanitarian Crisis. LEARNing Landscapes, 10(1),
235-256. https://doi.org/10.36510/learnland.v10i1.731.

Shapiro, S., Farrelly, R., & Curry, M. J. (Eds.). (2018). Educating Refugee-background Students.
Multilingual Matters. https://doi.org/10.21832/SHAPIR9979

Sork, T., & Boskic, N. (2017). Technology, terrorism and teacher education: lessons from the
delivery of higher education to Somali refugee teachers in Dadaab, Kenya. 64—68.
https://doi.org/10.21125/inted.2017.0121.

Terron-Lopez, M.-J., Velasco-Quintana, P. J., Lavado-Anguera, S., & Espinosa-Elvira, M. del
C. (2020). Preparing Sustainable Engineers: A Project-Based Learning Experience in
Logistics with Refugee Camps. Sustainability, 12(12), 4817. https://doi.org/10.3390/
su12124817.

Turkawka, G., Weidinger, W., & Boulos, S. (2019). Children of refugees in education (core):
a massive open online course (MOOC) providing access to oer materials to strengthen
transversal skills of adolescent learners . In L. G. Chova, A. L. Martinez, & I. C. Torres
(Eds.), EDULEARN19 Proceedings (pp. 8108—8108). IATED Academy. https://doi.
org/10.21125/edulearn.2019.1982.

Higher Education in a Digital Era through Project-based E-learning, 2023, pp. 243-250.


https://doi.org/10.3926/jotse.1224
https://doi.org/10.3390/su12124817
https://doi.org/10.3390/su12124817
https://doi.org/10.21125/edulearn.2019.1982
https://doi.org/10.21125/edulearn.2019.1982

Strategic Analysis of PLB Methodology
using SWOT Matrix






Higher Education in a Digital Era through Project-based E-learning, 2023, pp. 253-264.
© 2023 by Aletheia - Associacdo Cientifica e Cultural. All rights reserved.
DOI https://doi.org/10.17990/Axi/2023_9789726973676_253

CHAPTER 13

Strategic Analysis of PLB Methodology using
SWOT Matrix

MireLae MiHAELA Doga®
CLauDIA-SimONA Pora®
RApucu Popescu®

ANA SALAZAR®

YiLMAZ SEVER®

1. Introduction

s a student-centered approach among others (inquiry-based,

problem-based learning), PBL is the most exciting and the most

applicable method nowadays. To give to the student a central
role in the play is not that simple as it seems: teachers are required to
redesign and rethink old methods and strategies, focusing on creative
thinking, collaboration, and a broad vision to raise and maintain the
classroom involvement. As a practical teaching strategy, it has become
quickly the most useful tool for medicine, sciences, engineering, math
(STEM) and lately, it has been demonstrated the use of PBL in literature
and social sciences (Duke, Halvorsen and Strachan, 2016). However,
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according to researchers, a causal link between project-based learning
instruction and positive student outcomes cannot be established
with certainty” (Kokotsaki, Menzies and Wiggins, 2016). Despite the
vast literature, articles and scientific papers dedicated to PBL, one
phenomenon can be predicted: as PBL grows in popularity and success,
it is expected to gain more advocates and more problematic aspects
will emerge from practice. It is an ,open-architecture” (Wrigley, 2007) in
continuous development and will challenge larger educational commu-
nities, resulting in more diverse and significant scientific papers. In this
line of challenge and practice, all the authors of this research mentioned
above were part of the Restart for Edu Programme, being trained over six
months, through online courses and one on one experience. Switching
roles, from target group to trainers, was the second major event and led
to a genuine perception of the benefits/impediments of PBL application.

Based on this standpoint, the main objective of this research is to
develop a strategic analysis of the PBL methodology. Specific objectives
include: to assess the opportunities, threats, strengths, and weaknesses
of PBL; to make recommendations and suggest actions to improve PBL.

This research had a qualitative approach and an exploratory design
and used a non probabilistic by convenience sample of the involved
teachers, investigators, and coordinators of the PBL project, from 3
countries: Portugal, Romania, and Turkiye. To collect data, an online
questionnaire based on a strategic analysis tool, the SWOT matrix, was
use. The results were analysed through a content analysis method that
included an a posteriori category selection and references counting.

The results will be presented, after the characterization of the
respondents, using the SWOT topics: the internal perspective (strengths
and weaknesses) and the external perspective (opportunities and
threats), as well the suggestions made by the respondents. Based on
the results achieved, some conclusions are pointed out and recom-
mendations are made, to improve future implementations of this proj-
ect-based learning methodology.

2. Data Analysis
36 valid responses were obtained. 71% (25) participated on the

experience as a teacher, 14% (5) as a coordinator, 9% (3) as an investi-
gator and 6% (2) as target group [figure 1].
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6%

Teacher Coordinator Investigator Target group

Figure 1. Role in PBL experience.
In terms of the kind of experience, we divided in classes and other

projects. Eight have used once this methodology; eleven have already
used PBL 2 or 3 times in classes; twelve have used 4 or more times

[figure 2].
14
12
11
I | I
Is 5
4
E 1 1l L

Never Once 2 -3 times 4 or more times

W Inclasses M In other projects

Figure 2. Experience in using PBL.

The main area of knowledge is Education (13), followed by social
sciences, journalism, and information (6); Health and Welfare (4);
Engineering, manufacturing, and construction (3); Natural sciences,
mathematics and statistics (2); Business, administration and law
(2); Sports and physical education (1); Social work (1); Services (1)
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Education I 13
Social sciences, journalism and information G
Health and welfare G /
Engineering, manufacturing and construction I 3
Natural sciences, mathematics and statistics I 2
Business, administration and law IS 2
Sports
Social Work
Services

Information and Communication Technologies (ICTs)

L

Agriculture, forestry, fisheries and veterinary
Figure 3. Main area of knowledge.
Information and Communication Technologies (ICTs) (1); Agriculture,
forestry, fisheries and veterinary (1) [figure 3].

Concerning the distribution among countries, 56% (18) were from
Romania; 28% from Portugal (9) and 16% (5) from Turkiye [figure 4].

Turkiye; 5;

16% .
Romania; 18;
‘ 56%

Portugal; 9;
28%

Figure 4. Country.

To analyse the answers concerning the strengths of PBL method-
ology, the sentences were analysed, and 5 categories emerged. The
number of references were then counted. The results are summarized
on table 1.
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goal seeking. Multidisciplinary learning. Active leaming.
Innovative practice

Responses Category Frequency
Problem-solving; Creativity; Motivation; Responsibility; Individual
Concentration; Patience; Commitment; Time management; competences 22
Goal seeking; Curiosity; Critical thinking; Engagement development
Teamwork; Interaction; Collaboration Social competences 17
Sincronasing. Involvement. Gamming. Learn as a team development
Real life experience. It allows to bridge the gap between
theory and practice. To identify a real problem to be Reality-based
solved. Theory-practice relationship; Creating meaningful and meaningful 6
learning environments for students; Learning becomes experience
more meaningful. Development of active learning
It places .the stydent at thg center pf the entire I‘earnmg Students as the
process (involving in decision making, goal setting, and
. S ; . . centre of the 5
even evaluation of learning); Student-oriented; It provides learning process
freedom to the student. gp
The closer relationship between teachers and students .
} B . . Pedagogical
Closer pedagogical relationship. It increases interaction . . 3
; relationship
with the student.
The rhythm of work; Freedom to set your objectives.
The possibility of generating continuous assessment
procedures that enhance better learning monitoring and Others 6

Table 1. Participants’ replies about strengths of PBL.

To analyse the answers concerning the weaknesses of PBL meth-
odology, the sentences were analysed, and 7 categories emerged. The
number of references were then counted. The results are summarized

on table 2.
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Responses

Category

Frequency

Time required for its implementation; Time-consuming: It is difficult
to balance the rigid timetable always defined for each scholar year
with the dynamic format of PBL.; Take a lot of time to implement.;
Requires more time; Classroom management, time; Requires a lot of
time that must be provided to solve complex problems; Will lead to a
lack of time available for the material/content.

Time

Cannot be applied for all disciplines.

Difficult to set up regular meetings; It requires the teacher to
carefully plan the stimulus in articulation with the learning objectives
of the UC; Hard to implement in non-homogeneous groups;
Difficult to implement; Can be differentiated and standardized for
different disciplines. Requires strong leadership and experience: The
establishment of common Points in projects

Implementation

Requires close monitoring of students, review, and feedback from

teachers to ensure that the theoretical knowledge (the hard skills)
is also and effectively acquired; Requires continuous monitoring of
the students and applies most accurately in small classes. With large
classes and low feedback, it can have very diffuse effects on student

learning. Requires more detailed assessment and evaluation;
My classes are so crowd and it takes too much time about giving
feedback and following students works.
Peer assessment (students appreciate one another with ,excellent”)

Monitoring
and
evaluation

Working with large groups is challenging but, in this experience,
given the involvement of the students it was not the expected
problem. | share my doubt - when it will not be possible/
recommended to use PBL,; It is not applicable to large classes; It is
also hard to give equal time for each student to show their perform.
In large classrooms we may find it difficult to provide continuous
assessment activities; It becomes difficult to manage the classroom
in crowded classroom.

Size of the
class

Students who are not experienced with working in groups may have
difficulty in negotiation and compromise. When students have little
initiative. When the topic given to each group is different, it is feared
that students cannot understand the topic entirely.

Students

It is new for students; for students it is a new methodology and still
difficult to apply; Resistance from students.

New
methodology

Qverhead (many needed resources); Requires resources.

Resources

Table 2. Participants’ replies about weaknesses of PBL.

Higher Education in a Digital Era through Project-based E-learning, 2023, pp. 253-264.




Strategic Analysis of PLB Methodology using SWOT Matrix

The 27 participants’ comments about the opportunities of PBL
were also analysed with content analysis. Firstly, the comments were
read literally, and emphasis points were coded (as words or sentences)

to see frequencies [table 3].

Responses/category

Frequency

Rises student involvement to learning process

8

Give teacher more space to focus on pedagogical aspects

A new alternative way of teaching for teachers

Adaptable for different disciplines

Rises students’ creativity

Students transform information to the knowledge

Facing with complexity of practice

Increase motivation

Students build their own way of learning and conclusion

Inspiring other teachers

Developing contemporary competences

Promotes self-learning

Students reflect themself on products

Supports out of school (lifelong) learning competence

Cope with technologic problems

Sharing course responsibilities

Working with others, being a team (cooperation)

Using ICT (Information Communication Tools)

Developable

Enables distance learning

Contribute innovative thinking/outcomes

S = | = (RN IR NN NN N N W W W W W W W |~

Inquiring/searching competence

—_

Meet/discover untold problems

Managing/ using sources

perform self-assessment

Lets the students do their own evaluations (more formal: Allows students to

Table 3. Participants’ replies about opportunities of PBL.
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When asked about the threats PBL methodology can face, several

were pointed out [table 4].

Table 4. Participants’ replies about threats of PBL (continues in next page).

Responses

Category

PBL may be under the threat of becoming a simple project, despite the teacher’s
good intention. Practice has demonstrated that sometimes teacher is focused
on the final products (in most of the cases the final product is a collection of
sheets, images, drawings, or power point presentations reproducing information
taken from internet sources/curriculum/manuals).

These falls are due to the deficient driving-questions formulations, insufficient
explanations/understanding of the goal of PBL. Students are not required to find
a solution to a real-world problem and they just, google” to find differences or
similarities between facts, concepts, definitions and so on. They do not perform
a genuine investigation and their results do not respond to the, need to know”
desire.

PBL becomes a
simple project

Obviously, it is impossible to implement PBL within the frame of a traditional
learning-based school/institution, where students are expected to learn as
soon as they receive information from a central-figure teacher. These two types
of educational philosophy coexist, and it requires a change in educational
philosophy if we want to implement PBL. Lack of flexible classroom space.

Traditional
approach of
education

PBL is confused with problem-based learning: both are centered around real-
world problems, but the divergent point appears in the way students explore/

Confused with
problem-based

consistent formative assessment helps students get back on track and a loosen
formative assessment may conduct to a false/superficial process of learning.

investigate and deal with the outcomes. learning
Because PBL involves a network of practitioners, a collaboration between _—
. ) o Institutional

teachers, is hard to rely just on one person as a head of PBL. Institutions must
. . ) . -~ support and
identify accomplished project-based practitioners and leaders of organizations -

: . training
that promote project-based learning to support each other.
Teachers tend to neglect or overlook the importance of formative assessment
and pay more attention to summative assessment, ignoring the fact that formative .

. : h . . Weak formative
assessment provides feedback and adjusts ongoing teaching and learning. A assessment

Some colleague teachers may express concerns about the effectiveness of
PBL in front of the classroom, but more often parents are worried about this
innovative way of teaching. A less enthusiastic attitude towards PBL may lead to
discouragement and lack of pupil involvement.

Lack of trust in
its effectiveness
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Responses Category

Rubrics are extremely useful for self-assessment and not only. A neat description Ambiguous
for each level helps students in monitoring and evaluating their progress. rubrics

Curricula is another factor that could impact in a negative to almost impossible
implementation of a PBL. Educators and decisional factors are called to design

project-based units and project-based curriculum and proceed to project- Curricula
based instruction.

Immature student, lack of prerequisite knowledge, fear, anxiety, need of control Student
and permanent guidance. unpreparedness

PBL effectiveness is compromise when some students do most of the work
or some members do not want others to be involved, fearing they will not get | Group dynamics
the higher mark.

Suggestions and recommendations to improve this methodology
were also asked. The summary of the responses is presented below.

The first suggestion is to use this methodology. Then, colleagues
should share their experiences, promoting collaborative work, and
always look for advice. To be patient and devote some time to prepare
the projects, as well to have training, will lead to positive impacts on
the relationship with the students. More support is asked, namely with
clearer explanations, pointing out the differences of this methodology
compared to other projects management, as well in the use of techno-
logical tools. Also, more examples with technology should be provided.
Some advice on how to motivate and encourage the students to take
part on the project, is also requested. Another subject is about commu-
nication, asking for more publicity to PBL achievements. How to assess
individual contributions of each student is another demand. Concerning
students, a final diploma to motivate them is proposed. Finally, collab-
oration with some institutions like the Ministry of Education, to create
a pilot program to implement PBL on a large scale in educational insti-
tution of all levels, is another suggestion.

Conclusion

The main objective of this research was to develop a strategic
analysis of the PBL methodology, using the SWOT analysis, which is
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divided into internal (strengths and weaknesses) and external (oppor-
tunities and threats).

Starting with the internal analysis and concerning strengths, indi-
vidual competences development was the most positive outcome
referred, followed by social competences development, summing 66%
of all references. Reality-based and meaningful experience, putting
students as the centre of the learning process and pedagogical rela-
tionship improvement were also pointed out, accounting for 24% of the
responses. Regarding the weaknesses: time requirement, difficult to
implement, monitorization and evaluation, and the size of the class were
the most stated.

Relating to the external analysis, PBL presents opportunities for
both teachers and students. Itis evaluated as an inspiring, adaptable (for
different disciplines), developable and alternative method for teaching
by the participant teachers who applied it. This method provides teacher
more space to focus on pedagogical aspects during courses. Also, it
enables distance learning, especially in obligatory circumstances like
locked—downs. The most appreciated features of PBL are increasing
student motivation and involvement by sharing course responsibilities.
Facing with the complexity of practice and the challenges of working
with others; they develop untold/new and contemporary competences,
sometimes by feeling forced to use innovative thinking and creativity,
and to reflect themselves on the final product. Requiring using ICT
(Information Communication Tools), PBL can be called a chance for
socialisation. The method promotes students for self and lifelong
learning by letting them to build their own way of learning and conclusion.
Additionally, by inquiring/searching, managing/using sources, coping
with technologic problems and making their own evaluations; students
transform the information given to the trained knowledge.

Concerning threats, some fear that PBL faces some opposition,
due to the traditional approach to education, which is still teacher
centred. Weak formative vs. summative assessment that teacher seem
to prefer, is another obstacle. The lack of preparation of the students
and the group dynamics needed is also a difficulty to successfully imple-
menting PBL methodology.

Making a balance, one can conclude that strengths of the PBL
methodology by far outcome weaknesses (59 vs. 32), inferring that this
is a very valued methodology. Based on this strategic analysis results,
the main conclusion is the outstanding potential of PBL methodology,
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and consequently the recommendation is undoubtedly to continue and
to reinforce the use of this methodology.

Another recommendation is to use the determinant attributes found
to propose a scale to evaluate PBL. To do this, it is necessary to develop
further studies with a more quantitative approach, so some multivariate
statistical methods could be used, and scale validation could be more
reliable.

In terms of limitation, the size of the sample does not allow a high
degree of generalization of the results. So, it is recommended that
this analysis should be repeated in a near future. This will also allow to
monitor the results of the potential improvements and changes mean-
while implemented.
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